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Virtual Breakout — AML Sessions (Day 2)
24 September 2022, 14.30 - 17.15 CEST Chairs: Dr Gail J. Roboz/Dr Naval Daver ‘

Time (CEST) Title Speaker

Session Open

14.30 — 14.40 - ARS questions Gail J. Roboz and Naval Daver
14.40 — 15.00 Personalized Inpluctlon_ apd Malntenanc:e Approachgs for AML Gail J. Roboz
* Novel therapies and insights about their optimal utilization
. . . . e o . ”
15.00 — 15.25 Fit and Unfit AML Patients: How Do We Distinguish? How Do We Treat Differently? Agnieszka Wierzbowska

* Assessment of patient fitness to maximize therapy

Moderators: Gail J. Roboz and Naval Daver
Agnieszka Pluta
Anna Torrent

AML Case-Based Panel Discussion
15.25 - 16.05 * Relapsed/Refractory Case 1
* Relapsed/Refractory Case 2

All faculty
16.05 — 16.15 Break
_ Optimizing Management of Relapsed/Refractory AML
16.15-16.40 « Optimal use of treatment choices in relapsed/refractory AML Naval Daver
Interactive Discussion: Treatment Landscape Evolution Moderators: Gail J. Roboz and Naval Daver
16.40 — 17.05 . ; ;
* Interactive discussion and Q&A All faculty

17.05 - 17.15 Session Close Gail J. Roboz and Naval Daver
* ARS questions
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a Question 1

What age group is considered elderly AML patients?
1. 250 years
2. 2b5 years

o

260 years
=265 years
=270 years

Al
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a Question 2

Which of the following factors are important in assessing AML patients at
diagnosis? Select all that apply.

1. Adverse genetic alterations
2. Age

Comorbidities
Performance status

Prior cytotoxic therapy
Prior myelodysplasia

S
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a Question 3

Which of the following is not true regarding HMA + venetoclax in AML?
1. The CR/CRi with HMA+VEN in the VIALE-A was >65%

2. HMA+VEN improved median OS compared with HMA alone

3. Lab or clinical TLS is not seen with HMA+VEN in AML
4

. The recommended daily dose of venetoclax (without azoles) was 400 mg
PO Qday in VIALE-A study

5. Neutropenia is commonly seen with HMA+VEN regimen
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2022 European LeukemiaNet (ELN) risk classification by
genetics at initial diagnosis

Risk Categoryb Genetic Abnormality

1(8:21)(q22:922. 1)/ RUNX T:: RUNX1T1°®
inv(16)(p13.1q22) or t(16;16)(p13.1;q22)/CBFB::MYH1 1°¢
Mutated NPMT™® without FLT3-ITD

bZIP in-frame mutated CEBPA®

Favorable

Mutated NPM1>° with FLT3-ITD

Wild-type NPM1 with FLT3-ITD

19;11)(p21.3;923.3)/MLLT3:: KMT2A""

Cytogenetic and/or molecular abnormalities not classified as favorable or adverse

Intermediate

Adverse 1(6;9)(p23;034.1)/ DEK::NUP214

t(v;11923.3)/KMT2A-rearranged?

%(9;22)(q34.1,q11.2)/BCR::ABL1

%(8;16)(p11;p13)/KATEA::CREBBP

inv(3)(g21.3926.2) or 1(3;3)(q21.3;926.2)/ GATAZ, MECOM(EVIT)

« 1(3926.2;v)) MECOM EVIT)-rearranged

» -5 or del(5q); -7; -17/abn(17p)

« Complex karyotype,h monosomal kar},u:ltyplai

s Mutated ASXLT, BCOR, EZH2, RUNX1, SF3B1, SRSF2, STAGZ, U2AF1, or ZRSR2
e Mutated TP53"

Dohner et al. Blood. 2022. Jul7;blood.2022016867.

doi: 10.1182/blood.2022016867.

Weill Cornell Medicine = NewYork-Presbyterian




Evolving diagnostic and treatment paradigm for Newly Diagnosed AML

Assessment of patient characteristics

(age, comorbidities, performance status, prior exposure to chemotherapy or radiotherapy)

Comprehensive profiling offAML
(morphoelegy; Immunephenolype; cylogenetics; molecularranalysis))

Patient ELIGIBLE for intensive chemotherapy Patient INELIGIBLE for intensive chemotherapy

. . All Patients .
CBF-AML FLT3 mutation Others t-AML or AML-MRC FLT3 mutation IDH1/2 mutation

HMA + venetoclax or
CPX-351 LDAC + venetoclax

Intensive Intensive

chemo i Intensive

+ gemtuzumab J| +FLT3inhibitor J§ c¢hemo (ie.7+3)

or
LDAC + glasdegib

Intermediate-risk cytogenetics IDH1/2 mutation FLT3 inhibitor IDH1/2 inhibitor
+/- HWA +/- HMA

Add
IDH1/2
inhibitor?

Add Add

gemtuzumab

venetoclax?
Add glasdegib?

Italicized = under investigation

CBF = core binding factor . i - i i

T-AML = therapy-related AML; AML-MRC = AML with MDS related changes SCT and/or Maintenance Richard Car.pentler & DiNardo,
ASH Education Book 2019.



Presenter Notes
Presentation Notes
And so within 2 years our two very dichotomous treatment options have expanded into a near overwhelming number of available and appropriate treatment options for our patients 


Personalized therapy in AML requires...

A long, detailed discussion with the patient

Based on the disease biology, what’s the best treatment and can the patient handle it?

Are there equivalent “best” options?

How do we get the patient through treatment?

Location, logistics, caregivers, availability of medications

Predicted issues with comorbid conditions (e.g. Ferrara criteria) and concomitant medications

Consideration of how long it will take to achieve remission/response

P
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But, at the end of the day....
In the non-MDACC Real World...

« Can the patient handle anthracycline-based induction, or not?
« If yes, is there a specific reason why you don’t want to give it?
— 5 TP53 mutations
— daughter’s wedding in two weeks
— another treatment is “just as good, but easier”
— other

@ WEeill Cornell Medicine = NewYork-Presbyterian



Phase 3 Double-blind Study of Chemotherapy + Midostaurin
or Placebo in Patients <60 Years of Age With Newly
Diagnosed FLT3-Mutated AML (RATIFY)

Induction cr Consolidation cgr Maintenance
(1-2 cycles) Y (up to 4 cycles) (up to 12 cycles) Participating
Midostaurin i Midostaurin I Midostaurin groups:
[ ) (50 mg bid, days 8-21) ! (50 mg bid, days 8-21) ! (50 mg bid, days 1-28) CALGB
Patients with newl ! ! ’
diagnosed AML S | : AMLSG,
2 18 to < 60 years — I 1|:h'?A(1: s angs | CETLAM,
with activating FLT3 e B ECOG,
mutations ’ i i EORTC,
PP, GIMEMA
Stratification by Placebo i Placebo i PI ’
acebo
(ratio < 0.7 vs 2 0.7) b = ] ] PETHEMA,
aunorubicin
(N =717) (60 mg/m2/day, days 1-3) i HiDAC i SAL, SWOG
L ) Cytarabine i (3 g/m2 q12h, days 1, 3, and 5) i
1 cycle = 28 days. (00 mofmelcay, days 1Ty I Primary endpoint: OS
Secondary endpoint: EFS

P . . Stone RM, et al. N Engl J Med. 2017;377:454—64.
&) Weill Cornell Medicine = NewYork—Presbyterlan




RATIFY met its primary endpoint: addition of midostaurin
to 7+3 improved overall survival

Median Overall Survival
e Midostaurin  74.7 mo (95% Cl, 31.5-NR)
90 Placebo 25.6 mo (5% Cl, 18.6—42.9)
< 80+ One-sided P=0.009 by stratified log-rank test
© 70
2
€ 60-
3’6 50 - Midostaurin
>
= 0 Placebo
z: 30-
&  20-
10
0 [ [ I I T T I 1
0 12 24 36 48 60 72 84 90
Months
No. at Risk
Midostaurin 360 269 208 181 151 97 37 1
Placebo 357 221 163 147 129 80 30 1

Arm 4-year Survival
MIDO 51.4%
PBO  44.3%

Hazard Ratio*: 0.78
1-sided p-value*: 0.009
22% reduced risk of death on mido arm

Stone RM, et al. N Engl J Med. 2017;377:454-64.



IDH inhibitors + intensive chemotherpy

Ivosidenib or Enasidenib
Combined with Intensive Chemaotherapy

in Mewly Diagnosed AML

IMDUCTIIN COMSOLIDATICHN MR TERANCES
I1:2 cyches) i A cypcles)
o oGm0 Contiressus
L] %=
B0 ey 30 500 mgy 0D SO0 g 00
=10 Fe RN
. rerrhy chacend AML
+ o P - oR '» oR
o prior chemotharapy
o AL
Contirocus Connnsous Contircus.
£ ERis N
@ 100 gD 100 mg 0D 100 mg S0
ST e r— i . iy, o silog HSCT

BEST RESPOMSE AT ARNY TIME

WITH BEST RESPOMNSE OF CR/CRWCRp

W DM mutation skeamnce (GPCR)
 MED negative (o cyrometnd

BE

Response r2ie, %

Patignts, %

M 4 chema EFA & chmme

Stein et al. Blood. 2021 Apr 1;137(13):1792-1803. doi: 10.1182/blood.2020007233.



Gemtuzumab Ozogamicin’

* In 2000 approved for CD33+ AML in

Anti-CD33 first relapse >60 years!”
Antibody N-Acetyl Gamma * In 2017 approved for adults with newly
Calicheamicin diagnosed CD33+ AML, and adults and

Linker , / children 2 years and older with

relapsed or refractory CD33+ AML?"

Mechanism of Action

Calicheamicin is released
causing DNA
double-strand breaks/cell

GO recognizes and binds
to CD33, expressed on
AML cells

death
GO/CD33
complex ®e
is internalized O _6‘6'8
OO
CD33

S8 TS

1. FDA. MYLOTARG® (gemtuzumab ozogamicin). Available from:

https://www.fda.gov/downloads/AdvisoryCommittees/ CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM567370.pdf Accessed 13 May 2020

2. FDA. FDA Approves Gemtuzumab Ozogamicin for CD33-positive AML. Available from: https://www.fda.gov/drugs/resources-information-approved-drugs/fda-

*This does not include the full indication or risk profile approves-gemtuzumab-ozogamicin-cd33-positive-aml Accessed 13 May 2020

=
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Presenter Notes
Presentation Notes
Once bound to CD33, an antigen that is expressed on AML blasts in 90% of patients, the antibody-drug conjugate is internalized, the linker hydrolyzed, and calicheamicin is released to bind to DNA and create double-strand breaks that result in cell death.


.

ALFA-0701 (MyloFrance3): Phase 3 Study Design

Induction Consolidation 1 Consolidation 2
3 +7 DA? DA® DA®
+ + +
GO 3 mg/m? GO 3 mg/m? GO 3 mg/m?
[Day 1 [ Day 4 I Day 7] Day 1
Previously
Untreated -
De Novo A
AML
Patients —> CR or CRp —
50-70 yrs
N=271
> 3 +7 DA? _.[ DAP ]—P[ DAc ]
N=136

Primary endpoint: EFS
Secondary endpoints: RFS,
OS, safety

FDA. MYLOTARG® (gemtuzumab ozogamicin). Available from:
https://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/OncologicDrugsAdvisoryCommittee/UCM567370.pdf Accessed 13 May 2020
Lambert J, et al. Haematologica 2019;104:113-9

a. 3+7 DA=Daunorubicin 60 mg/m?2 Days 1 to 3 + Cytarabine 200 mg/m?2 Days 1 to 7
b. Daunorubicin 60 mg/m2 Day 1 + Cytarabine 1 g/m2/12h Days 1 to 4

c. Daunorubicin 60 mg/m2 Day 1 and 2 + Cytarabine 1 g/m?%/12h Days 1 to 4
DA=Daunorubicin+Cytarabine



Presenter Notes
Presentation Notes
Following the discontinuation of SWOG, investigation of Mylotarg continued.

The ALFA group initiated a Phase 3 study in previously untreated patients, also known as MyloFrance 3. The design of the study is shown on this slide.

Patients with previously untreated de novo AML were randomized 1:1 to receive standard intensive induction therapy with full dose daunorubicin and AraC, with or without Mylotarg.

In ALFA, a new lower dose fractionated regimen of Mylotarg was used, consisting of 3 fractionated doses of 3 mg/m² on Days 1, 4, and 7 of induction.

Patients in remission following induction therapy received 2 courses of daunorubicin and AraC consolidation, with or without a single dose of Mylotarg. 

271 patients were randomized to treatment.


ALFA-0701: Event-free survival (primary endpoint)

1.0 GO arm Control arm
0.9 (n=135) (n=136)
> 0.8 Number of events, n (%) 73 (54.1) 102 (75.0)
= 0.7 - '(\g‘;(j/iaglt)ime fo event, months 17.3 (13.4-30.0) 9.5 (8.1-12.0)
.Q . (o]
g 0.6 \ HR (95% Cl) 0.56 (0.42—0.76)
o 0'5 b P-value 0.0002
o 0. ®a
‘_5 O 4 © z-r > . o0 ® GO
2 28 | 42, ]
£ 0.3 TRy » i 39.
> hae— : :
n o= - ' 8
0.1 5 18 —O0— O Control
' e 13,
OO H H 6
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Number at risk Survival time, months
GO 135 109 98 86 74 57 47 36 32 25 18 15 10 8 0
Control 136 100 93 69 51 32 21 16 10 5 1

Adapted from Lambert et al. 2019

Modified intention-to-treat population; Data cut-off date: 1 August 2011
Cl, confidence interval; GO, gemtuzumab ozogamicin; HR, hazard ratio
Lambert J et al. Haematologica 2019;104:113-119



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

0S (%)

100
80 1
60
55.0% 54.8%
40 A
Difference: 20.7%
20 - (SD 6.5)
Log-rank P = .0006
0

0O 1 2 3 4 5 6+
Yrs

Annual Event Rates Yrs 1-5 Yrs 6+
Gemtuzumab ozogamicin 58%SD1.1 23%SD1.3
No gemtuzumab ozogamicin 14.1%SD 1.9 0% SD 0

Hills. Lancet Oncol. 2014;15:986.

100

80 1

60 1

40 1

20 1

iﬁ Gemtuzumab ozogamicin !Q No gemtuzumab ozogamicin

Intermediate Risk

Difference: 5.7%
(SD 2.8)
Log-rank P = .005

35.5% 33.9%

0

Annual Event Rates
Gemtuzumab ozogamicin
No gemtuzumab ozogamicin 26.2% SD 1.1

0 1 2 3 4 5 6+

Yrs
Yrs 1-5 Yrs 6+
22.4%SD 1.0 2.7%SDO0.9
49%SD 1.3

100

80 1

60 7

40 1

Gemtuzumab ozogamicin

Adverse Risk

Difference: 2.2%
(SD 9.8)
Log-rank P=.9

20 - 9.1% 1.9%
0 1 ' i —6.7%
01 2 3 4 5 677.9%
Yrs
Annual Event Rates Yrs 1-5 Yrs 6+

73.8%SD4.6 2.4%SD2.4

No gemtuzumab ozogamicin 76.7% SD 4.8 21.1% SD 10.5
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Presentation Notes
AML, acute myeloid leukemia.
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CBF AML >60 years

0S by Age and Treatment
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=
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0 2 40 60 80 100 120 140 160 . — — — — —
Months Time Since CR (months)
Mo HDAe—C 44 27 16 a = s
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Am J Hematol;2022 Aug 26. doi:10.1002/ajh.26700.

Prebet et al. J Clin Oncol. 2009 Oct1;27(28):4747-53. doi: 10.1200/JC0.2008.21.0674.




Even more intensive...

FLAG-IDA+Venetoclax

ClIA + Venetoclax

100 100+
90+ = 907
3 80 < 804
= 704 T 704 N
2 60 $ o
2 504 a 504
2 40 404
5§ 304 I 301
c
6 204 g 204
101 o 10
0 | I [ 0 T T T T
0 é 1 18 24 0 6 12 18 %
Nomberatisk Time from enrolment (months) Time from enrolment (months)
number censored)
AlLS0(0) 35(11) 24(20) 13(8) 1(40) 50(0) 3(11) 19(19) 1226) 107)

(A) Event-Free Survival (B) Overall Survival
Group ~ Allpatients Group ~ Al patients
100% 100%
2 2
3 75% 3 75%
8 3
] 3
g [
s 50% s 50%
E E
s " s ,
3 25% 3 25%
(2] 12}
0% 0%
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months Months
Number at risk Number at risk
All patients 45 35 20 15 8 4 0 All patients 45 39 25 20 " 6 0
() Overall Survival (D) Overall Survival ELN Adverse-Risk
Group —+ ELN Favorable =+ ELN Intermediate =+ ELN Adverse Group =+ TP53 Mutated =~ TP53 Wild-type
100%]) —h 100%
2 T B
3 75% 1tn 3 75%
8 ! 8
S A -+ S
a §0%] =----------ms-oe-oo-oe- \ a 50%
g T o E
s s o
: %] 066 ' : 25%
0% ! 0%
0 6 12 18 2 30 36
Months
Number at risk Number at risk
ELN Favorable 8 4 4 4 3 1 0 TP53 Mutated ~ 4 4 3 2 1 0 0
ELN Intermediate 18 15 1 9 5 3 0
ELN Adverse 19 17 10 7 3 2 0 TP53 Wild-type 15 13 7 5 2 2 0

DiNardo et al. Am J Hematol. 2022 Aug;97(8):1035-1043.
doi: 10.1002/ajh.26601. Epub 2022 May 30.

Kadia et al. Lancet Haematol. 2021 Aug;8(8):e552-e561.




.

Results of VIALE-A : Azacitidine + venetoclax

Significant OS improvement with
azacitidine + venetoclax

(Med OS 14.7 vs 9.6 mos)

107 Median follow-up, 20.5 mo (range, <0.1-30.7)
= 099 Hazard ratio, 0.66 (95% Cl, 0.52—0.85)
% 0.8 P<0.001
@ 074
T,ﬁ“ 0.6 Azacitidine plus venetoclax
& 054
e
o
> 0.4
% 0.34
2 0.2 Azacitidine plus placebo
& o1

0.0 . T ! | | 1 1 r r T 1

Months

DiNardo C, et al. N Engl J Med. 2020;383:617-629.

CR rate: 36.7% vs 17.9% (P < .001)
CR/CRi rate: 66.4% vs 28.3% (P < .001)

Improved responses occurred independent of high-risk biology

I Aza+Ven
[ Aza+Phbo
8 807 74 7 n
g 6 67 67
s
w© 601 55
5 53
o
40
@ 32 30 35
S 3 23 24
€ 204
o 11 0
-
0
o o
Intermediate  Poor DeNovo Secondary  IDHI/2 FIT-3 NPM1 P53
Cytogenetic risk \ AML subtype | | Molecular mutation



Presenter Notes
Presentation Notes
So that brings us to what is arguably one of the more important advances in AML therapy, that of venetoclax combinations.

Shown here are the confirmatory Phase 3 results of the VIALE-A trial, demonstrating an improvement in response, composite response, and OS in patients randomized to the combination of azacitidine and venetoclax, and with responses which are improved with the combination regardless of genomics. 

Updated subset analyses of two important genomic cohorts were presented at ASH this year, 



American Society of Hematology Place video here

Helping hematologists conquer blood diseases worldwide

. i
Comparing Outcomes between Liposomal Daunorubicin/Cytarabine
(CPX-351) and Hypomethylating agent+Venetoclax (HMA+V) As
Frontline Therapy in Acute Myeloid Leukemia

Justin Grenet, MD?, Akriti G Jain, MD2, Madelyn Burkart, MD3", Julian Waksal, MD#, Christopher Famulare, MS*”, Yazan
Numan, MD3, Maximilian Stahl, MD*, Zoe Mckinnell, MD#", Brian Ball, MD?, Xiaoyue Ma, MS®*, Paul J Christos, Dr.P.H.,
M.S.6%, Ellen Ritchie, MD?, Michael B. Samuel, MD#", Justin D. Kaner, MD8, Sangmin Lee, MD?, Aaron D Goldberg, MD,

PhD?, Shira Dinner, MD3, Kendra Sweet, MD?, Gail J. Roboz, MD8 and Pinkal Desai, MD, MPH?

"New York-Presbyterian/Weill Cornell Medical Center, New York, NY

2H. Lee Moffitt Cancer Center, Tampa, FL

3Division of Hematology Oncology, Northwestern University, Chicago, IL

4Memorial Sloan Kettering Cancer Center, New York, NY

5Department of Population Health Sciences, Weill Cornell Medical College, New York, NY
SDivision of Hematology and Oncology, Weill Cornell Medical College, New York, NY
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We conducted a large real-world, multicenter

retrospective chart review

Four large academic centers: MSKCC, Northwestern,
Moffitt, Cornell

A real-world analysis of patient characteristics and
outcomes in older AML patients receiving either CPX-
351 or HMA+V as frontline therapy

Primary outcomes: response rate (CR+CRi), relapse
free survival (RFS), and overall survival (OS)

Analyses were conducted for overall population (ages
34-93 yrs) and ages 60-75 yrs

Most overlap of both treatment groups happened in
the age group of 60-75 yrs with very few <60 getting
HMA+V and very few >75 getting CPX-351

Subgroup analyses: TP53, Adverse ELN Risk, Prior
myeloid malignancy, prior HMA therapy

‘ American Society of Hematology

Place video here

received frontline CPX-
351 or HMA+V for AML
n =448

» Excluded 8 for missing age
» Excluded 3 for missing ELN risk

—

» Excluded 7 from KM curves » Excluded 4 from OS analyses due to missing
due to long follow up dates (excluded 2 from RFS analyses)


Presenter Notes
Presentation Notes
RFS defined by bone marrow or frank hematological relapse


60-75 yrs: No significant difference in OS

Place video here

Product-Limit Survival Estimates
With Mumber of Subjects at Risk and 95% Confidence Limits

1.0 + Censored
Logrank p=0.3375
08
_ CR+CRI, 60-75yo
Z 0 CPX-351:59.2%
E: HMA+V: 54.0%
T g, p =0.41
02 Total “n” and HSCT rates, 60-75yo
CPX-351: n =152 (47.7% underwent HSCT)
00 HMA+V: n = 100 (19% underwent HSCT)
CPX-351 145 83 a3 11 o p <0.001
HMA+Y a7 41 18 ] 8]
0 10 20 30 40
Maonth
Drug CPX-351 HMA+Y

% Kaplan Meier curve for OS in 60-75yo (excluded 7 patients from CPX-351 group due to
long follow up >40mo; excluded 3 from HMA+V group due to missing dates)
¢

American Society of Hematology




Multivariable analyses,

60-75yo only

CPX-351 HMA+V
- 2
Qverall Survival for Age 60-75 Hazard ratio {95% Cl) P value
Cwerall 0.802 (0570, 1.127) 204
Mo HSCT 0.991 (0684, 1.4345) .96
TF53 status 0,395 (0191, 0.820) 0013
Prior Myeloid Malignancy 0656 (0.414, 1.038) 0.072
Prior HMA use 0582 (0,314, 1.480) 0.333
ELM adverse 0.735 {0506, 1.057) . (105
Hazard Ratio
% No significant difference in OS in 60-75yo only,

despite more than double the rate of HSCT in CPX-351
cohort

No significant difference in OS in 60-75yo, censoring
for HSCT

’- American Society of Hematology

Place video here

60-75yo only

CPX-351: n = 152 (47.7% underwent HSCT)
HMA+V: n =100 (19% underwent HSCT)

p <0.001

*Multivariable analysis adjusted for age,
ELN risk, prior myeloid malignancy, and
prior HMA therapy

+ Higher OS in TP53 positive patients treated with CPX-351

+ No significant difference in OS between cohorts for additional
three subgroups: prior myeloid malignancy, prior HMA use,

adverse ELN risk



Other groups concur...

Overall Survival of CPX-351 vs. HMA+Venetoclax Treated Patients

100+
Survival
- Treatment | n |(months) |value
< HMA+Ven| 41 | 13.8 0.82
-~ CPX-351 | 78 | MaA .
g 604
=
w
& 40
204
cu 6 12 18 24

Months

il HUP patients ever

eiving CPX-351 or
Ven/Aza
n=284

Ven/Az:

za
39

@,
e
g i i =] Ol
Overall survival from diagnosis ‘a,\‘“\\a‘; -
1.00 e
— Ven/Aza
— CPX-351

All Flatiron patients

Plot of hazard ratios across analyses

HR=0.88 95% Cl (0.71, 1.08)

gibility receiving CPX-351 or
Ven/Aza 1% line © Unadjusted
n=552 I ® MI unadjusted
CPX-351 — ® Ml and IPTW
vs o

Ven/Aza A1 6
After balan
missing base]

overall survi

Transplant critical for
long-term benefit

er at risk

Ven/Aza 439
PX-351 217

Figure 1: Overall survival of CPX-351 and Hypomethylating agent
+ Venetoclax treated patients when used as frontline therapy.

Asghari et al. bloodjournal Blood (2019) 134 (Supplement_1) : 3895.
http://doi.org/10.1182/blood-2019-130379
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Survival of the Fittest: Hypomethylating
Agent/BCL-2 Inhibitor Combination Versus
Intensive Chemotherapy As Frontline Treatment
for Acute Myeloid Leukemia (NCT04801797)

Pro-apoptotic signaling
\ Altered cell metabolism

Suppression of axidative

||~ (oNMT) Reduced DNA & RNA methylation
Altered gene expression
RN

DNA

Hochman and Hasserjian. The Hematologist (2022) 19 (2)
https://doi.org/10.1182/hem.V19.2.202228
Copyright © 2022 American Society of Hematology g . éf“eflca‘n Soc1et3brl ,Zflematgltdngy
=3 Helping hematologists conquer blood diseases worldwi
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Presenter Notes
Presentation Notes
Figure Legend:
A. Cytarabine (orange) and anthracyclines such as daunorubicin (red) and idarubicin work in concert to prevent DNA synthesis in rapidly dividing cells, including leukemic blasts, thereby leading to cell death. However, chemoresistant subclones (red, orange, green circles) may persist, particularly quiescent leukemic stem cells (LSCs; shown with red circular arrows). B. Azacitidine (green) has long been used as a monotherapy to alter leukemic cell gene expression by incorporating into both DNA and RNA, inhibiting methyltransferases, and reducing nucleic acid methylation. Venetoclax (light blue) inhibits the anti-apoptotic protein BCL-2, which resides in the outer mitochondrial membrane. Combined, they appear to disproportionately disrupt LSC metabolism due to dependence on oxidative phosphorylation, potentially targeting the LSCs more effectively. TOP2, topoisomerase 2; DNMT, DNA methyltransferase.
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Impact of Venetoclax and Azacitidine in Treatment-Naive
Patients with Acute Myeloid Leukemia and IDH1/2 Mutations
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Presenter Notes
Presentation Notes
Figure Legend:�A, Remission rates in patients with IDH1/2 mutations and IDH1/2 wild-type by treatment groups. B, Remission rates in patients with IDH1 mutations in the venetoclax and azacitidine group. C, Remission rates in patients with IDH2 mutations in the venetoclax and azacitidine group.



Ivosidenib in Untreated IDH1-Mutated AML.:
Duration of Treatment and Best Overall Response
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Presenter Notes
Presentation Notes
AML, acute myeloid leukemia; CRh, complete response with incomplete hematologic recovery; HMA, hypomethylating agent; MLFS, morphologic leukemia-free state; NE, not estimable.

http://www.clinicaloptions.com/

Ilvosidenib and Azacitidine in IDH1-Mutated AML

— |Ivosidenib+azacitidine

—— Placebo+azacitidine

+ Censored
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Practical Management of Azacitidine and Venetoclax

(A) Timing Event

Action

Cycle in which i
blast clearance Incomplete count recovery

Delay upcoming cycle

= Ven interruption from D29 until ANC =500/uL or up to 14 days; GCSF support
was used per institutional practice

+ Next cycle of Aza also delayed until ANC =500/uL or up to 14 days

\-Ven and Aza resumed on the same day after the interruption

(BM blasts <5%) (ie, CRi or MLFS)
was achieved

New grade 4 neutropenia Delay upcoming cycle
(after prior ANC recovery) = Ven interruption once cycle completed and until ANC =500/pL or up to
lasting =1 week* 14 days (unless medically necessary to interrupt drug within cycle); GCSF support
— was used per institutional practice

o = :
Subsequent educe Ven duration
prio ) S g ) O ! = The next treatment cycle is delayed until ANC =500/uL or platelet count
patients with laating 1 wieet =50x10%L or up to 14 days; GCSF support was used per institutional practice
remission

\; Ven administered for 21/28 days for subsequent cycles

25% increase from nadir
not achieved =14 days after
completion of cycle

Reduce Aza dose
< If recovery >21 days, Aza dose adjustment for next cycle was as follows:
« BM cellularity (15—-50%): 50%; BM cellularity (15%): 33%

L N

-
(B) -
96.8% 98.9% 100%
1.4% = n =183 (n = 185)
100 o 91.4% (n=179) ( ) =
100% 100%
(n=33) (n =233)
Blast clearance by cycle
°
°\- mmm Ven + Aza, % per cycle
b} = ] bo + Aza, % per cycle
k51 —@—  Ven + Aza, % cumulative
= —@— Pbo + Aza, % cumulative
[- ¥
9%
22% (n=3) 1.1% 0%
(n=4) (Nn=2) (n=0)
T+ After study
I Cycle treatment discontinuation [P
o

Pratz et al. Am J Hematol. 2022 Aug 30. doi:10.1002/ajh.26692
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QUAZAR AML-001: Study design and eligibility criteria

International, multicenter, placebo (PBO)-controlled, double-blind, randomized, phase lll trial of
Oral AZA as maintenance Tx for patients with AML in first remission (NCT01757535)

PRE-RANDOMIZATION RANDOMIZATION RANDOMIZED TREATMENT PHASE

Key eligibility criteria: 1:1 Randomization Oral AZA 300 mg ? CR/CRi > m —
- First CR/CRi with IC Within 4 months QD x 14 Days ' 38 o 2
* consolidation (£ 7 days) from CR/CRi 58S = 22 > 2 s
- <l 0> (Optional) 35 A =
 Age >55 years Z 5%-15% 25 = :
g 28-day cycles w7 — Oral AZA/PBO— = g <
« De novo AML or AML Stratified by: L¢ o BM Blasts %21 Days K
secondary to MDS/CMML . S uad
o Age: 3 < $
» ECOG PS score 0-3 55-64 / >65 years Placebo D >15% Stop
+ Intermediate- or poor- « Prior MDS/CMML: QD x 14 Days - BM Blasts . Treatment
risk cytogenetics Yes / No
* Not candidate for HSCT  Cytogenetic risk:
« ANC 0.5 x10%/L Intermediate / Poor
« Platelets 20 x10%/L + Consolidation:
Yes / No

apatients were followed until death, withdrawal of consent, study termination, or loss to follow-up.

AML, acute myeloid leukemia; ANC, absolute neutrophil count; AZA, azacitidine; BM, bone marrow; CMML, chronic myelomonocytic leukemia; CR, complete remission; CRi, CR with incomplete
blood count recovery; ECOG PS, Eastern Cooperative Oncology Group performance status; HRQoL, health-related quality of life; HSCT, hematopoietic stem cell transplant; IC, induction
chemotherapy; IWG, International Working Group; MDS, myelodysplastic syndromes; PBO, placebo.



QUAZAR AML-001: OS

OS Probability

Difference: 9.9 mo

14.8 mo (95% Cl: 11.7-17.6)

Stratified log-rank P <.001

24.7 mo (95% Cl: 18.7-30.5)

0

Patients at Risk, n

Oral Aza 238
Placebo 234

Wei. NEJM. 2020;383:2526.

213
183

168
127

133
96

115
82

87
58

59
34

48 54

26 18 15 5 1 0
19 14

37
27

Slide credit: clinicaloptions.com



http://www.clinicaloptions.com/

Oral azacitidine prolongs survival of patients with AML in remission

independent of measurable residual disease status

A Overall survival Overall survival
Baseline MRD- Baseline MRD+
1.0 = 1.0 -
0.9 0.9
o.s 4 Oral-AZA vs. placebo: o8 4 Oral-AZA vs. placebo:
HR 0.81 [95% Cl 0.59, 1.12] HR 0.69 [95% Cl 0.51, 0.93]
= 0.7 0.7
= =
E 0.6 - = o6
30.1 months = 14.6 th
Bps oo i N N g os 4. N months
£ 0.4 = 0.4
= 24.3 months =
= 0.3 4 = 0.3 4
= 10.4 months
0.2 o 0.2
0.1 o 0.1
0.0 0.0
o 6 12 18 24 30 36 42 48 54 60 66 72 78 o 6 12 18 24 30 36 42 48 54 60 66 72 78
Months from randomization Months from randomization
Pts at risk: Pts at risk:
133 123 106 87 74 54 39 28 19 14 11 3 1 o 103 88 60 44 39 31 19 8 6 3 3 z o
111 97 77 2 55 37 20 16 12 10 8 5 1 o 116 82 <46 31 24 20 13 11 7 a 3 1 o
I Oral-AZA
B | Placebo
B Relapse-free survival Relapse-free survival
1.0 ¢ Baseline MRD- 1.0 = Baseline MRD+
=% =977
F 0.8 Oral-AZA vs. pl bo: F 0.8 :
= - . placebo: = Oral-AZA vs. placebo:
= 0.7 HR 0.71 [95% Cl 0.52, 0.98] =2 0.7 HR 0.58 [95% Cl 0.43, 0.78]
= oe = -
£ - __~ 13.4 months g - _— 7.1 months
£ 0.5 |- A £ 0.5 § - -
=] =]
= = |
g 0.4 g 0.4
£ o5 ] £ o5 |
4 9 7.8 months 4 O |
= oz S oz |
< 3]
o ac
. Sel 2.7 months
0.0 0.0
o 6 12 18 24 30 36 42 48 54 60 66 72 o 6 12 18 24 30 36 42 48 54 60 66 72
Months from randomization Months from randomization
Pts at risk: Pts at risk:
133 90 61 45 34 21 5 3 3 2 1 1 o 103 52 31 23 13 9 3 2 o
111 62 39 26 20 15 3 3 2 1 o 116 32 14 9 8 7 3 1 1 o
AZA, azacitidine; Cl, confidence interval; HR, hazard ratio; MRD, measurable residual disease; No., number; pts, patients.

Roboz et al. Blood. 2022 Jan 7:blood.2021013404. doi: 10.1182/blood.2021013404.




Personalized medicine should not be anecdotal medicine.

We must continue to enroll AML patients onto clinical trials,
but large trials in all subgroups are not feasible.

Real-world data are becoming increasingly important and
we must all work to facilitate high-quality collaborations.

@ Weill Cornell Medicine = NewYork-Presbyterian
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Fit and Unfit AML Patients: How Do We Distinguish? How Do
We Treat Differently?
Assessment of patient fitness to maximize therapy

Agnieszka Wierzbowska


Presenter Notes
Presentation Notes
Intensive chemotherapy is crucial in the treatment of AML. Although improvements in supportive care have substantially reduced TRM, overwhelming toxicities remain concerning, particularly for older individuals and those with comorbidities. Thus, there is ongoing interest in accurately assessing fitness for intensive AML chemotherapy. This interest has only increased with the availability of less- intense treatment alternatives.

Outcomes among older AML patients treated with conventional induction chemotherapy vary widely, clouding the definition of fitness. How we define fitness and how this definition influence our trerapeutic approach?



Patient 1

Would you consider this patient fit for
intensive treatment?

A. Yes

B. No

C. 1 do not know
D. Need more data

Fictitious patient case created by the speaker for educational purposes only.

64, female
t-AML
ECOG PS: 1

brest cancer history 2019 (Tx,
sugery)

ECHO ejection fraction: 52%

Blood test at diagnosis

WBC

Hgb, g/L
Platelet count
Blast, %

91.29 x 109/L
7.6 g/dL

124 x 109/L
88%




Patient 2

Would you consider this patient fit for
intensive treatment?

A. Yes

B. No

C. I do not know
D. Need more data

Fictitious patient case created by the speaker for educational purposes only.

67, female, retired teacher
AML, no prior myelodysplasia
ECOGPS-1

CAD, hypertension, diabetes, serum
creatinine 1.2 mg/dL, hypercholeste-
rolemia, hyperuricaemia, psoriasis,
GERD, hypothyroidism

ECHO ejection fraction: 55%

Blood test at diagnosis

WBC
Hgb, g/L
Platelet count

Blast, %

3.29 x 109/L
8.6 g/dL

24 x 109/L
34%




Patient 3

Would you consider this patient fit for
intensive treatment?

A. Yes

B. No

C. I do not know
D. Need more data

Fictitious patient case created by the speaker for educational purposes only.

70, male, smoker
AML, no prior myelodysplasia
ECOG PS: 2

COPD ( FEV, 78%), peptic ulcer
requiring treatment

ECHO ejection fraction: 52%

Blood test at diagnosis

WBC

Hgb, g/L
Platelet count
Blast, %

27.1 x 109/L
9.2 g/dL

88 x 109/L
61%




Fit or unfit?

What factors define ,fitness” for intensive Tx?



How to select therapeutic approach AML in elderly patients?

Patient-specific factors Disease-specific factors

Risk of Probability
early death of CR

“Fit” Karyotype
“Non-fit” Molecular abberations
“Frail” Antecedent MDS/MPD

Selection of the appropriate therapeutic approach should be based on

patient-specific factors and biological markers of disease predictive of response

AML, acute myeloid leukaemia; CR, complete remission; MDS, myelodysplastic syndrome; MPD, myeloproliferative neoplasm


Presenter Notes
Presentation Notes
Various factors are associated with early death after intensive AML chemotherapy and can be incorporated into scoring systems for TRM prediction. 



Criteria for patients considered not eligible for intensive chemotherapy

Age?

ACCI, Charlson comorbidity index; ELN, European LeukemiaNet; HCT-CI, hematopoietic cell transplantation-comorbidity index; MMSE,Mini-Mental State Examination; Short Physical Performance Battery (SPPB)

Déhner H, et al. Blood. 2017;129(4):424-447.


Presenter Notes
Presentation Notes
Older age was historically considered a poor prognostic factor and also the main criterion for determining whether an AML patient could receive intensive therapy. 





Age is just one, but not the most important, predictor of TRM. Therefore, age alone should not be the decisive [disaisiv) determinant to guide therapy. Unfortunately, no standardized method exists for identifying which older patients would be best served by IC
Because firm criteria to consider older patients unfit for intensive induction therapy cannot be provided, ELN feels these should include only factors such as poor performance status and significant comorbidities and, in the case of conventional regimens such as 7+3, adverse ELN cytogenetics/molecular genetics  because in these instances the benefit may not outweigh the risk. 



= 30-day mortality rate after induction therapy

Impact of age and performance status

Retrospective analysis of 968 patients Real-world data from 2,767 patients
in 5 Southwest Oncology Group trials’ from the Swedish Acute Leukemia Registry?
100 4 BECOGPSO mECOGPS 1 107 4 WHOO ® WHOI @ WHOIl @ WHOIll-IV
< 82
% 80 - * Increased incidence of unfavorable cytogenetics . 80
o contributed to poorer outcome X
= » Within each cytogenetic risk group, outcome ]
2 60 - deteriorated markedly with age g ]
= 50 > 60
+ I
) i t
g 40 29 31 g 40 -
g 18 18 E
g 20 - " 1216 14 s i
all ml |
0 L l-
<56 yed¥&  56-65 66—-75 >75 years 0 = . . T T T r )
n=364 years n=270 n=79 <50 50-54 55-59 60-64 65-69 70-74 75-79 =80
n=242 n=336 n=155 n=165 n=223 n=246 n=281 n=202 n=107

Age (years)

*Note that patients <56 years received more aggressive chemotherapy than older patients, making comparisons between patients younger and
older than 56 years difficult.

N/A, not applicable.

1. Appelbaum FR, et al. Blood 2006;107:3481-3485; 2. Juliusson G, et al. Blood. 2009;113:4179-4187.


Presenter Notes
Presentation Notes
However, a retrospective analysis of 968 patients enrolled across five Southwest Oncology Group trials identified frequent correlation between age and other poor- prognosis factors such as PS and cytogenetics. This report clearly showed that in elderly patients 30-day TRM after induction therapy increases with age, however within each age group depends significantly on ECOG PS. Real-world data of 2767 AML patients in the Swedish Acute Leukemia Registry also revealed that 30-day mortality rates were dependent on age and PS. Early death was reported for 36% of patients aged 76–89 years with a PS of 3–4 who were given intensive therapy.  Patients with poor PS had increased early mortality across all ages. However older patients with good PS had low early death rates suggesting intensive therapy may be of benefit for selected patients.



While the early mortality rate was higher in patients with impaired PS across age groups, there were some long-term survivors,. 


In this report, older age was associated with a smaller proportion of patients with a PS of 0, as well as favorable cytogenetics There was also a corresponding increase in unfavorable cytogenetics and a higher proportion with multidrug resistance among older patients (57%–62% for ages 56 years vs 33% for ages <56 years). Patients with older age and a poor PS had a significantly higher likelihood of 30-day mortality.15 






Criteria for patients considered not eligible for intensive chemotherapy

Age Performance status
(?) (ECOG>2)

Comorbidities?

ACCI, Charlson comorbidity index; ELN, European LeukemiaNet; HCT-CI, hematopoietic cell transplantation-comorbidity index; MMSE,Mini-Mental State Examination; Short Physical Performance Battery (SPPB)

Déhner H, et al. Blood. 2017;129(4):424-447.


Presenter Notes
Presentation Notes
Age, as a single parameter, should not be considered for the definition of fitness. As, the risk of death with induction chemotherapy is too great (exceeds 31%) for most elderly patients with ECOG PS ≥2, so these patients should be directed toward less intensive treatment options at diagnosis. It is worth mentioning that PS was developed mostly for evaluating patients with solid tumors. In AML, PS usually should refer to function prior to onset of AML-related symptoms, which makes the assessment of PS more challenging. 



As The risk of 30-day mortality with induction chemotherapy is 31% for patients aged 66–75 with an ECOG PS of 2 and rises with increasing age or decreasing PS.

Age is just one, but not the most important, predictor of TRM. Therefore, age alone should not be the decisive [disaisiv) determinant to guide therapy. Unfortunately, no standardized method exists for identifying which older patients would be best served by IC
Because firm criteria to consider older patients unfit for intensive induction therapy cannot be provided, ELN feels these should include only factors such as poor performance status and significant comorbidities and, in the case of conventional regimens such as 7+3, adverse ELN cytogenetics/molecular genetics  because in these instances the benefit may not outweigh the risk. 



.

Comorbid conditions!-2

Arrhythmia
Cardiac

Inflammatory bowel
disease

Diabetes
Cerebrovascular accident

Psychiatric disturbance
Hepatic, mild

Obesity
Infection

Rheumatologic

Peptic ulcer
Moderate/severe renal
Moderate pulmonary

Prior solid malignancy

Heart valve disease
Severe pulmonary
Moderate/severe hepatic

Atrial fibrillation, sick sinus syndrome, ventricular arrhythmias
Coronary artery disease, congestive heart failure, myocardial infarction,
or ejection fraction <50%

Crohn’s disease or ulcerative colitis

Requiring treatment with insulin or oral hypoglycemics but not
controlled with diet alone

Transient ischemic attack or cerebrovascular accident

Depression/anxiety requiring psychiatric consult and/or treatment at the
time of HCT

Chronic hepatitis, bilirubin > ULN to 1.5x ULN, or AST/ALT > ULN to 2.5x
ULN

Patients with body mass index >35 mg/m2for adults or with BMI-for-age
percentile of 295th percentile for children

Documented infection or fever of unknown etiology requiring
antimicrobial treatment before, during, and after the start of conditioning
regimen

Systemic lupus erythematosus, rheumatoid arthritis, polymyositis,
mixed connective tissue disease, or polymyalgia rheumatic

Requiring treatment
Serum creatinine >2 mg/dL, on dialysis, or prior renal transplantation
DLCO and/or FEV, 66%—-80% or dyspnea on slight activity

Treated at any time point in the patient’s past history, excluding
nonmelanoma skin cancer

Except asymptomatic mitral valve prolapse
DLCO and/or FEV, £65%, or dyspnea at rest, or requiring oxygen
Liver cirrhosis, bilirubin >1.5x ULN, or AST/ALT >2.5x ULN

(]

=4

INISI

Low 0
Intermediate 1-2
High >2

ffusing capacity of the lungs for carbon
cell transplantation-comorbidity index; Me


Presenter Notes
Presentation Notes
Comorbid conditions should also be taken into account when discussing AML management in older adults, as they predict worse prognoses and increased toxicity for patients undergoing intensive induction chemotherapy. Either the Charlson comorbidity index (CCI) or the hematopoietic cell transplantation-specific comorbidity index (HCT-CI) can be used to measure comorbid conditions quantitatively. Neither of these indices was initially designed for use in older patients with AML, but retrospective analysis of elderly patients receiving intensive induction at MD Anderson demonstrated a 28-day mortality of 29% and a CR rate of just 42% for patients with a score of 3 or greater on the hematopoietic stem cell transplant comorbidity index (compared to a 28-day mortality of just 11% for patients with HCT-CI scores of 1 or 2. 




the HCT-CI includes objective definitions of comorbidities not only to determine the number of conditions, but also to assess their level of burden.4,22 Comorbidities with weighted scores of 3 (highest score) in the HCT-CI include pulmonary disease (defined by forced expiratory volume in 1 second [FEV1] and/or diffusion capacity of carbon mon- oxide [DLCO] à65%, dyspnea at rest, or requiring oxygen), hepatic abnormalities (defined by elevations in liver function tests >2.5 ! upper limit of normal [ULN] or bilirubin level >1.5 ! ULN), heart valve disease (except mitral valve prolapse), and a prior solid tumor.22 Among 177 AML patients aged >60 years and treated with induction chemotherapy, those with an HCT-CI score 3 had an early mortality rate of 29% vs 3% and 11% in patients with scores of 0 and 1–2, respectively (P <.001).23 



Fit or unfit for intensive chemotherapy?

64, female * 67, female, retired teacher * 70, male, smoker
tAML + AML, no prior myelodysplasia * AML, no prior myelodysplasia
ECOG PS: 1 . ECOGPS- 1 * ECOG PS: 2
:)Tr)isszcgzr;\c/;ar history 2019 *  CAD, hypertension, diabetes, serum * COPD (FEV, 78%), peptic ulcer
creatinine 1.2 mg/dL, hypercholeste- requiring treatment
FE);;:)O ejection fraction: goéagi::\,y?g;ﬁ;l:gicdaigmia, psoriasis, « ECHO ejection fraction: 52%
* ECHO ejection fraction: 55%

HCT-CI=3 HCT-Cl=2 HCT-CI=4



Criteria for unfitness to intensive chemotherapy
Unfitness defined for at least 1 of 9 criteria

1. Age 275 years

2. Congestive heart failure or cardiomyopathy with EF <50%

3. Pulmonary disease with DLCO <65% or FEV1 <65% or dyspnea at rest or requiring oxygen, or
any pleural neoplasm or uncontrolled lung neoplasm

4. On dialysis and age =60 yr or uncontrolled renal carcinoma

5. Liver cirrhosis Child B or C or documented liver disease with AST/ALT >3 UNL and age >60
years or any biliary tree carcinoma or uncontrolled liver carcinoma or acute viral hepatitis

6. Active infection resistant to anti-infective therapy

7. Current mental illness requiring psychiatric hospitalization, institutionalization, or intensive
outpatient management or cognitive dependence status not controlled by the caregiver

8. ECOG =3 not related to leukemia

9. Any other comorbidity judged incompatible with conventional intensive chemotherapy

EF, ejection fraction;
Adapted from Ferrara F, et al. Leukemia. 2013;27:997-999.


Presenter Notes
Presentation Notes
As an alternative to quantitative scoring systems, a panel of Italian experts selected conceptual (Ferrara) criteria to classify patients as fit for intensive chemotherapy, fit for nonintensive chemotherapy, or unfit for nonintensive chemotherapy. Unfitness defined for at least 1 of 9 criteria.





The Ferrara criteria provide a useful tool to predict early mortality after
intensive AML chemotherapy

Accuracy of SIE/SIES/GITMO consensus criteria for unfitness to predict early mortality after intensive chemotherapy in

adults with AML or other high-grade myeloid neoplasm
100 E fi E i 1.0 e F-fit (n = 458; 210 deaths)
errara-fit errara-untit : ==== F-unfit (n = 197; 158 deaths)
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Presentation Notes
Roland Walter and collegues assessed the fitness of 655 adults undergoing intensive AML therapy based on Ferrara criteria and determined the accuracy of this assessment for early mortality and survival prediction. They observed a day 28 of 2% for Ferrara-fit and 14% for Ferrara-unfit patients, as well as a median survival of  3 years for Ferrara-fit versus , 6 months for Ferrara-unfit patients. These findings indicate that the Ferrara criteria provide a useful tool to predict early mortality after intensive AML chemotherapy, which, in conjunction with molecular/genetic data, could serve as a basis for informed decision making, particularly in older patients and those with comorbidities. 

Ferrara model dad better predictive valu than previously desined TRM model.

TRM model MDA SWOG - simplified model that included PS, age, platelet count, serum albumin, secondary AML (yes/no), WBC, peripheral blood blast percentage, and serum creatinine, yielding an AUC of 0.82


Criteria that have been commonly used in the context of clinical
trials

Patient not eligible for intensive chemotherapy:
» Age >75 years of age or
» ECOG performance status >2; and / or

» age-related comorbidities, such as severe cardiac disorder (eg, congestive heart failure requiring
treatment, ejection fraction £ 50%, or chronic stable angina); severe pulmonary disorder (eg,
DLCO £ 65% or FEV1 < 65%); creatinine clearance < 45 mL/min; hepatic disorder with total
bilirubin >1.5 time the upper limit of normal;

* any other comorbidity that the physician assesses to be incompatible with intensive
chemotherapy.


Presenter Notes
Presentation Notes
In the context of clinical trials with new drugs , the above criteria have been  comonly used to consider patients not eligible for intensive chemotherapy. These criteria include:
These criteria may also offer guidance in routine practice. 



Criteria for patients considered not eligible for intensive chemotherapy

Age
(>75y)

Performance status
(ECOG>2)

Comorbidities

(HCT-CI >3, augmented HCT-CI, CCl)

Geriatric assessment?

ACCI, Charlson comorbidity index; ELN, European LeukemiaNet; HCT-CI, hematopoietic cell transplantation-comorbidity index; MMSE,Mini-Mental State Examination; Short Physical Performance Battery (SPPB)

Déhner H, et al. Blood. 2017;129(4):424-447.


Presenter Notes
Presentation Notes
However, aging and frailty related to aging are not entirely a function of comorbidities. Patients with several well-managed comorbidities may be reasonably fit and vice versa. Thus, assessment of comorbidities may help better define fitness for intensive therapy, but still does not fully represent the possible outcome and tolerability of treatment for AML patients. How can we improve the fitness definition?. 


The use of geriatric assessment tools has been considered to provide additional prognostic information. Geriatric assessment tools evaluate multiple health domains to more globally assess patient fitness and may assist in refining risk stratification and personalizing therapy for older AML patients; however, there is no consensus, yet on the ideal domains to include and how best to incor- porate different factors. 




Performance status — SPPB (short physical performance battery)

SPPB | Interpretation

lest:
Have patient cross their arms ol i ® ObJeCtlve measure of phy5|Ca|
Chair across their chest and stand from a 1 2'0_13 69 s =3 pe rforma nce
stand tsrtlea_ted p05|_t|on _W|thout the_use of 13.70-16.69 s =2
eir arms five times, as quickly as _
test they can. Measure the time this >16.7 s =1 ¢ Predicts fut disabilitv. h italisati
t - Mez Unable to complete =0 redicts future disability, hospitalisations,
akes the patient d t It
<482s =4 ana mortality
Gait Measure the time required for the 4.82-6.20 s =3
speed patient to walk 4 m at a normal 6.21-8.70 s =2 e Scores ra nge 0-12
test pace (best out of two attempts) >8.70 s =

1
Unable to complete =0

* Score of 12 represents the most physically

fit patient
S Able to complete =1
- Have patient stand with their feet Unable to complete =0 . L.
by-side {0 for 10 o (and do not proceed to * An association between lower SPPB score
stand semi-tandem or tandem . .
stands) and increased risk of death
i Able to complete =1 i i i
tsa‘::gzem Have patient stand with their feet Unable to copmplete =0 * AML>60 years u ndergomg Intensive
tand staggered for 10 s (and do not proceed to induction Tx
stan tandem stand)
T Have patient stand with one foot 10s =2 * EGOGPS Of 0-1
andem . X =
stand directly in front of the other for as 3-9s =
long as possible (up to 10 s) <3s =0

Klepin H, et al. J Am Geriatr Soc. 2011;59(10):1837—-46. Klepin H, et al. Blood 2013;21:4287-94


Presenter Notes
Presentation Notes
A prospective cohort study evaluated the predictive value of geriatric assessments, including measures of cognitive function, depressive symptoms, distress, physical function, and clinical characteristics, for OS in patients with newly diagnosed AML who were aged 60 years and received intensive therapy. 
The SPPB is another objective measure of physical performance and has been shown to predict future disability, hospitalizations, and mortality among elderly AML. The test is relatively simple to perform in the clinic in only a few minutes’ time and includes measures of balance, gait speed, and time to rise from a chair. 
TABLE 1 | Short physical performance battery. 
Test Instructions 
Chair Have patient cross their arms across stand their chest and stand from a seated test position without the use of their arms 
five times, as quickly as they can. Measure the time that this takes the patient 
Gait Measure the time required for the speed patient to walk 4 m at a normal pace test (best out of two attempts) 
Balance tests 
Side- Have patient stand with their feet by-side together for 10 s�stand 
Semi- Have patient stand with their feet tandem staggered for 10 s�stand 
Tandem Have patient stand with one foot stand directly in front of the other for as long 
as possible (up to 10 s) 
Scoring 
<11.19s=4 11.20–13.69 s = 3 13.70–16.69 s = 2 >16.7s=1�Unable to complete = 0 
<4.82s=4�4.82–6.20 s = 3 6.21–8.70 s = 2�>8.70 s = 1�Unable to complete = 0 
Able to complete = 1 Unable to complete = 0 (and do not proceed to semi-tandem or tandem stands) 
Able to complete = 1 Unable to complete = 0 (and do not proceed to tandem stand) 
10s=2 3–9s=1 <3s=0 
Scores range from 0 through 12, with a score of 12 representing the most physically fit patient. A single-center study showed an association between lower SPPB score and increased risk of death specifically in patients older than 60 years with newly diagnosed AML undergoing intensive induction therapy. All evaluated patients had a reported EGOG PS of 0–1 at the time of evalua- tion. Those with SPPB scores <9 had a shorter median survival than those with scores >9 (6 versus 16.8 months, respectively). When analyzed as a continuous variable, each 2-point increase in SPPB score was associated with a 15% decrease in hazard ratio for death. This study showed that the SPPB is a valuable tool to further risk-stratify those with good ECOG PS who may have a lower functional reserve (20). 



Influence of SPPB score on OS in elderly AML
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N=74
Median survival differed using log-rank testing
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SPPB is a valuable tool to further risk-stratify those patients withigood' ECOG PSiwho

may have a lower functional reserve

AML, acute myeloid leukaemia; SPPB, short physical performance battery; OS, overall survival; PS, performance status.
Klepin H, et al. Blood 2013;21:4287-94




Cognitive function assessmet

100-point modified Mini-Mental State (3MS) exam

.
1.0 p=0.002
N=73
Median survival differed using log-rank testing
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Pretreatment cognitive impairment may increase the risk of.complications during and

after intensive therapy for AML

AML, acute myeloid leukaemia; OS, overall survival.
Klepin H, et al. Blood 2013;21:4287-94
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Presentation Notes
The pretreatment cognitive impairment may increase the risk of complications during and after intensive therapy for AML. Data in this area are limited, but a few small studies have shown that cognitive impairment is common in this population and is an independent predictor of outcome. Klepin study of elderly AML with a mean age of 70.8 years found that 31.5% of their patients had cognitive impairment at the time of diagnosis of AML. Another study from the same group showed that older patients with AML receiving induction chemotherapy with a modified mini-mental state exam score of <77 out of 100 had a median overall survival of 5.2 months compared to 15.6 months in those with a score ≥77 . 



Prognostic models based on performance status, comorbidity assessment, and
cognitive assessment

Evolving criteria for fitness in older adults with AML

Risk category Patient characteristics

ECOG PS 23
Frail Impaired activities of daily living
Major comorbidity (CCl or HCT-CI >1)

ECOG PS <3 with no major comorbidity
Vulnerable Impaired objectively measured physical function (SPPB <9)
Impaired cognition (modified mini-mental state score <77)

Fit Absence of all above risk factors

GA methods, with a focus on cognitive and physical function, improyve risk stratification
and may inform interventions to improve outcomes for. older AML patients

AML, acute myeloid leukaemia; CCI, Charlson comorbidity index; ECOG PS, Eastern Cooperative Oncology Group performance status; GA, geriatric assessment;
HCT-CI, hematopoietic cell transplantation-specific comorbidity index; SPPB, short physical performance battery.

Klepin HD. Hematology ASH Educ Program (2014). 2014(1):8—-13.


Presenter Notes
Presentation Notes
Table 3 demonstrates another evolving set of criteria for fitness, vulnerability, and frailty based on performance status, comorbidity assessment, and cognitive assessment that was recently proposed based on review of available evidence (30). Preliminary results of a separate consensus guideline, based on several patient-specific criteria and validated in a retrospective evaluation of 362 patients diag- nosed and treated at multiple centers, were recently presented. This study demonstrated that the proposed criteria were able to predict for overall survival, regardless of the treatment modality. When combined with European LeukemiaNet (ELN) risk crite- ria (31), this model was able to identify a subgroup of fit, low/ intermediate-I risk patients who did relatively well with a median overall survival of 20 months. Fit patients with intermediate-II risk or higher fared significantly worse, with a median overall survival of 8.5 months (32). This underscores the fact that these proposed tools still require the clinician to consider the patient’s fitness in the context of the disease biology. Some fit older patients with the highest risk disease may not derive sufficient benefit from standard induction chemotherapy to outweigh the risks, and these patients may be best served by consideration of alternative novel therapeutic strategies. A more uniform stratifi- cation of both fitness of the older patient for chemotherapy and 
TABLE 3 | Evolving criteria for fitness in older adults with AML (30). 
appropriateness of that therapy in the context of disease biology would help inform clinical decision making as well as facilitate clinical trial design. 



Summary 1

* Fitness refers to a comprehensive evaluation of age, performance status, comorbidities, and
functional capacity.

* Age alone should not be the decisive determinant to guide therapy.

* For patients older than 75 years, eligibility to intensive chemotherapy should be evaluated very
carefully but age > 75 years should not represent an absolute contraindication to intensive
chemotherapy

* There are no generally accepted or validated criteria to consider a patient ineligible for intensive
chemotherapy


Presenter Notes
Presentation Notes
There are no generally accepted or validated criteria to consider a patient ineligible for intensive chemotherapy. In the context of clinical trials, criteria have been used that consider a patient not eligible for intensive chemotherapy (for instance as defined in Table 11) which may also offer guidance in routine practice. 
For instance, criteria that have been used in clinical trials to select patients not suitable for intensive chemotherapy have been as follows: 
Age ≥75 years of age – however, this cannot be an absolute criterion; for instance, patients with more favorable disease and without relevant comorbidities may derive benefit from intensive chemotherapy, or 
ECOG performance status >2; and / or age-related comorbidities, such as severe cardiac disorder (eg, congestive heart failure requiring treatment, ejection fraction ≤ 50%, or chronic stable angina); severe pulmonary disorder (eg, DLCO ≤ 65% or FEV1 ≤ 65%); creatinine clearance < 45 mL/min; hepatic disorder with total bilirubin >1.5 time the upper limit of normal; any other comorbidity that the physician assesses to be incompatible with intensive chemotherapy. 



Physician-effect on treatment decisions

Patient-specific factors Disease-specific factors

Risk of Probability

early death of CR

(13 Fit”
“Non-fit”
“Frail”

Karyotype

Molecular abberations
Antecedent MDS/MPD

AML, acute myeloid leukaemia; CR, complete remission; MDS, myelodysplastic syndrome; MPD, myeloproliferative neoplasm



.

Physicians’ personalities contribute to treatment-related decision-
making for elderly AML patients

Physician uncertainty aversion impacts
medical decision making for older patients
with acute myeloid leukemia: results

of a national survey

Pierre Bories,*? Sébastien Lamy,** Célestine Simand,® Sarah Bertoli,>
Cyrille Delpierre,® Sandra Malak,® Luc Fornecker,’ Stéphane Moreau,” Christian
Récher? and Antoine Nebout®

Physicians who recommend significantly more

intensive chemotherapy are:

* averse to uncertainty OR=1.15; P=0.039

* male physicians who do not conform to the
expected utility model (assumed as economically
irrational) OR = 3.45 P=0.01.

* have higher patient volume per physician OR=0.98
P=0.032

Impact of Physicians’ Personalities and Behavioral Traits
on Treatment-Related Decision-making for Elderly Acute
Myeloid Leukemia

Xia Wu, MD', Yi-nan Jiang, MD?, Yue-lun Zhang, PhD?, Jia Chen, MD', Yue-ying Mao, MD’,
Lu Zhang, MD', Dao-bin Zhou, MD', Xin-xin Cao, MD', and Jian Li, MD'

Physicians who recommend significantly more

intensive chemotherapy are:

» attending physicians with a higher level of
extraversion or conscientiousness

* No correlation between physicians’
personalities or behavioral traits and medical
decisionmaking was observed in chief and
associate chief physicians


Presenter Notes
Presentation Notes
At least 2 studies showed that there is significant association between medical decision and individual behavioral characteristics of the physician. This identifies a novel non-biological factor that may affect patients’ outcomes and explain variations in clinical practice. And although, there are no generally accepted or validated criteria to consider a patient ineligible for intensive chemotherapy this observation 
 should encourage the use any of available of predictive models to best select patients for therapy of higher- or lower intensity. 




We investigated how physicians’ behavioral characteristics affect medical decision-making between intensive and non-intensive therapy in this setting. 
A nationwide cross-sectional online survey of hematologists collected data on medical decision-mak- ing for 6 clinical vignettes involving older acute myeloid leukemia patients that were representative of routine practice. Questionnaires elicited physicians’ demographic and occupational characteristics along with their individual behavioral characteristics according to a decision theory framework. From the pattern of responses to the vignettes, a K- means clustering algorithm was used to distinguish those who were like- ly to prescribe more intensive therapy and those who were likely to pre- scribe less intensive or no therapy. Multivariate analyses were used to identify physician’s characteristics predictive of medical decision-mak- ing. We obtained 230 assessable answers, which represented an adjusted response rate of 45.4%. A multivariate model (n=210) revealed that physicians averse to uncertainty recommend significantly more inten- sive chemotherapy: Odds Ratio (OR) [95% Confidence Interval (CI)]: 1.15 [1.01;1.30]; P=0.039. Male physicians who do not conform to the expected utility model (assumed as economically irrational) recommend more intensive chemotherapy [OR (95% CI) = 3.45 (1.34; 8.85); P=0.01]. Patient volume per physician also correlated with therapy intensity [OR (95% CI)=0.98 (0.96; 0.99); P=0.032]. The physicians’ medical decision- making was not affected by their age, years of experience, or hospital facility. The significant association between medical decision and indi- vidual behavioral characteristics of the physician identifies a novel non- biological factor that may affect acute myeloid leukemia patients’ out- comes and explain variations in clinical practice. It should also encourage the use of validated predictive models and the description of novel bio- markers to best select patients for intensive chemotherapy or low-inten- sity therapy. 



Fit or unfit?

What factors define selection of the most appropriate
therapeutic approach?



US and EU drug approvals for AML 2017-2022

Midostaurin (+IC)
CPX-351
Enasidenib
Gemtuzumab ozogamicin (tIC)*
Ivosidenib
Glasdegib (+LDAC)
Gilteritinib
Venetoclax (+AZA/Dec/LDAC)*

CC-486 (oral azacitidine)

Target
FLT3

t-AML, AML-MRC

IDH2

CD33

IDH1

Sonic hedgehog pathway
FLT3

BCL-2

Hypermethylation

NEW!

Approval

ND

ND

R/R
ND and R/R*
ND and R/R

ND

R/R

ND

Maintenance


Presenter Notes
Presentation Notes
Several new therapies have been approved for the treatment of adult AML patients in the past few years, substantially changing the treatment paradigm. Although therapies were traditionally classified as intensive or nonintensive, available therapies now represent a spectrum of intensities. 


Is it time for a new definition of fitness? NEW!

(~ )
Fit for 3+7

. J
4 ™)

Fit for CPX-351
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Different fitness levels correspond to different treatment intensities. Fit for |V0/ENA

Accordingly, patients should be referred to as “fit for” a given
. J
treatment strategy.
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Presentation Notes
The definition of intensity becomes also subjective. What criteria shoud be used to define intensity with novet therapies? The depth of yelosuperssion, the duration of myelosupression? Some newer therapies are specifically indicated for use in older and/or unfit patients, but others may also be appropriate for some older patients depending on their overall fitness, thereby expanding treatment options for older patients while avoiding the toxicities posed by conventional chemotherapy.  All patients should thus be assessed for fitness to receive a given therapy or regimen, rather than deemed “fit” or “unfit” overall. 



For example, if the definition is based on myelosuppression, then the depth of myelosuppression (ie, intensity) may be milder and the time to neutrophil and platelet recovery may be faster with the traditional 7 + 3 regimen than with decitabine and venetoclax. 


Dieases specific factors — do they matter?

Patient-specific factors Disease-specific factors

Risk of Probability
early death of CR

“Fit” Karyotype
Molecular abberations

Antecedent MDS/MPD

“Non-fit”
“Frail”

AML, acute myeloid leukaemia; CR, complete remission; MDS, myelodysplastic syndrome; MPD, myeloproliferative neoplasm


Presenter Notes
Presentation Notes
disease specific factors are helpful in better assessment  the likelihood of an elderly patient benefitting from intensive induction chemotherapy, 


CR and OS rates after induction therapy

Impact of age, performance status, and karyotype

Response to induction therapy in 609 patients
aged <56 years by cytogenetic risk status*:!
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Adverse cytogenetics and sAML are
important predictors of poor response to
treatment and OS
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Presentation Notes
Specifically, adverse cytogenetics and sAML are important predictors of both poor response to treatment and short OS. Thus, the use of conventional 3+7 induction chemotherapy should be carefully considered among healthy elderly patients if they are known to have adverse cytogenetics or sAML. 
Given the prognostic significance of cytogenetics, it is often reasonable to defer the initiation of therapy until these results are known and can be used to inform the subsequent treatment strategy. 

Specifically, that trials of ven based less-intensive regimens show great promise, while CPX-351 leads to improved outcomes with intensive induction for certain high-risk patients. 



Phase 3 Ven+AZA trial: Efficacy outcomes
VIALE-A: Ven+AZA vs Pbo+AZA in previously untreated patients ineligible for intensive chemotherapy

o OS after 20.5-month median follow-up e R
n=286 n=145

Probability of no event

CR+CRi rate 66.4% 28.3%
0.8 1 CR rate 36.7% 17.9%
ﬁ?:\({:g;bzy initiation 43.4% 7 6%
0.6 - Ven+AZA, n=286: . .
Median OS: 14.7 months CR+CRi rate in molecular
subgroups
IDH1/2 75.4% 10.7%
0.4 FLT3 72.4% 36.4%
NPM1 66.7% 23.5%
02 4 TP53 55.3% 0
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Specifically, that trials of ven based less-intensive regimens show great promise for this adverers risk group, 


CPX-351 versus 7+3 induction in high-risk or sSAML: 5-year
results of a randomised, open-label, multicentre, phase 3 trial

100 Median overall survival Hazard ratio
(95% CI) (95% CI)
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Time from HSCT (months)
Number at risk
(number censored)
CPX-351group 53 42 35 32 31 28 28 27 24 2 6 0 0
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CPX-351 significantly improved OS vs. conventional 7+3

in older adults with newly diagnosed high-riskisANML
Lancet JE Lancet Haematol. 2021 Jul;8(7):e481-e491.
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while CPX-351 leads to improved outcomes with intensive induction for certain high-risk patients. 



Summary 2

* Treatment decision should rely on both patient-related (“fitness”) and disease-related (genetic)
features

» Adverse genetic/cytogenetic profile is a relative contraindication to intensive chemotherapy, in
older, fit patients who are eligible to HSCT

* Patients should be referred to as “fit for” a given treatment strategy



Selection of optimal therapeutic approach

Favors non-intensive chemotherapy or supportive care

Physician
assessment

Patient

priorities

Favors intensive chemotherapy

Older H

Age

Younger

Poorer H

Performance score

Better

Increased H

Frailty

Decreased

Lower H

Functional capacity

Higher

Higher H

Comorbidities

Lower

Higher risk

<+

Multimodal score

Lower risk

<+

Likely to be shorter in 1st month

Time in hospital

Likely to be longer in 1st month

<

Likely to be better early

Quality of life

Likely to be worse early

Likely to be less

-

Complications from
treatment

Likely to be greater

A2

Survival

| Intensiv >

< Non-intensive

Remission

rate

Risk of
early death

Adapted from Wei AH. Blood. 2021;138:356-358.
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At the end 
No single tool is perfect; therefore, the physician should gather information using a range of measures to enable an objective assessment of the patient’s physical and functional status. The physicians should provide the patient with clear, accurate and objective information regarding the tratment options and expected results. Ultimately, the final decision should also include the patient’s expectations.


Other factors, such as the patient's goals, also need to be included in the treatment decision. 

The suitability of the treat- ment administration setting should also be considered; this includes, for example, the ability to administer transfusions for a longer time and to manage septic episodes for therapies with more prolonged myelosuppression. 
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Case

A 27-year-old male patient with dyspnea appeared in the Hematology Department (09.2020)

A medical history

* No chronic disorders

* For 1 month, deterioration of exercise tolerance, loss of weight —10 kg, respiratory tract infection without any improvement
after oral antibiotics

At admission

* ECOG: 2, dyspnea, enlargement of tonsils and cervical lymph nodes, gingival infiltrations, HR 120/min, normal bubble

murmur, abdomen without abnormalities

Hematology WB smear Biochemistry
Blasts 76%
WBC 174.84 x 103/uL Promyelocytes 1% CRP 78 mg/dL
Hgb  5.4g/dL Myelocytes 1% LDH 1690 mg/dL
MCV 92 fL Metamyelocytes 1% Creatinine 1.1mg/dL
PLT 32 x 103/uL Neutrophils 1% Uric acid 7.8 mg/dL
ANC  11.76 x 103/uL Eosinophils 2% AST 34 Ul/dL
Lymph 19.63 x 103/uL Lymphocytes 13% ALT 28 Ul/dL
Mono 140.32 x 103/ulL Monocytes 5% Bilirubin 0.9mg/dL




Case

Bone marrow aspiration: 65% myeloblast

Immunophenotype: AML

Cytogenetic analysis: 46,XY,inv(16)(p13922)[15]/46,XY[1]

Genetic tests:

NPM1 negative
FLT3-ITD negative
FLT3-TKD positive
BCR/ABL negative
AML1-ETO negative
CBFB-MYH11 positive
MLL-PTD negative
WT1 positive

cKIT negative




Question

To which risk group should we assign the patient, according to ELN 2022?
1. Lowe-risk group

2. Intermediate-risk group

3. High-risk group

4. Difficult to say



Diagnosis and Management of AML in Adults: 2022 ELN
Recommendations From an International Expert Panel

Risk Category®  Genetic Abnormality Concurrent KIT and/or FLT3 gene
mutation does not alter risk
Favorable . : - be categorization!

inv(16)(p13.1q22) or t(16;16)(p13.1;q22)/CBFB::MYH11°° >
Mutate ¥ RO LTS TTD
bZIP in-frame mutated CEBPA®

Mutated NPM1°“ with FLT3-ITD

Wild-type NPM1 with FLT3-ITD

£(9:11)(p21.3;g23.3)/MLLT3: KMT2A"

Cytogenetic and/or molecular abnormalities not classified as favorable or adverse

Intermediate

Adverse t(6;9)(p23;934.1)/DEK::NUP214

t(v;11923.3)/KMT2A-rearranged®

(9;22)(q34.1;911.2)/BCR::ABL1

(8;16)(p11;p13)/KAT6A::CREBBP

inv(3)(921.3926.2) or t(3;3)(q21.3;926.2)/GATA2, MECOM(EVI1)

« 1(3926.2;v)/MECOM(EVI1)-rearranged

e -5o0rdel(5q); -7; -17/abn(17p)

e Complex karyotype,h monosomal karyotypei

» Mutated ASXL1, BCOR, EZH2, RUNX1, SF3B1, SRSF2, STAG2, U2AF1, or ZRSR2
» Mutated TP53"

Dohner H, et al. Blood. 2022.



Question

What is the best choice for induction treatment?
1. DA (daunorubicin; cytarabine) + midostaurin
2. DA + gemtuzumab ozogamicin

3. DA + cladribine (DAC)

4. DA + venetoclax



Fit AML Patients

Audult AML
standard ChT

If no clinical trial is available

TAML o
M aL

BF AML

P
743 [, A]
Optional:

T+3+G0° M, C]

Recommended 7-+3+midostaurin
ftreatment

T+3+G0 T+3 0r
1-2 x Induction (induction 2 CPX-351 5 (induction 2 7+3+cladribing
without GO) wiithout GO} or fludarabdineg’
) | | S | (S| |
Ch
-
"\ il —— ——— ————————
3 IDAC
Consolidation 1 5 & 2 =3 if alloHCT Is
delayed®
CR
+ = S— W
— e T e

ELN1: IDAC+ GO~

Conseclidation 2 ELNZ: alloHCT!

alloHCT

CR
———
e 1D . ELNZ: IDAC
Consolidation 3 +migostaurin i {f no alloHCT)
—
CR
+
—————— "
o " Midostaurin
maol. progression/ maol. prograssion/
MRD-+
maol. relapse maol. relapse mol. relapse
MRD+ salvage alloHCT alloHCT alloHCT

Heuser M, et al. Ann Oncol. 2020.



Low-Risk AML Patients: 3+7+ GO

Meta-analysis

* 5randomized trials (n = 3325)
* Without impact on CR, CRi

* Prolongation of 5-year OS

* Decreased relapse risk (P =.0001)

* Dose 3mg/m? equal efficacy as 6
mg/m?, but with less toxicity

/ 100

90 =
804
704

60—

404

Overall survival (%)

30+

204

TS gosw

Difference 207 %
(SD 6.5}
Log-rank p=0-000

55:0% 54-8B%

8 located to gemtuzumab ozogamicin
& O Allocated to no gemtuzumab ozogamicin

Annual event rates
emtuzumab ozogamicin

Years1-5
5-B% 50 11
14-1%501.9

Difference 5-7% (5D 2-8)
Log-rank p=0-005

407% 39.6%

0
355% 3304

Annual event rates
Gemtuzumab ozogamicin
Mo gem I il

Years 1-5 Years 6+
224% 5010 27%5D09
26-24% 5011 A4-9% 5013

Annual event rates

Gemtuzumab ozogamicin

Mo gerr

Difference 2.2%
(5D 9-8)
Log-rank p=0-9
1% B.9%
9% 67
1 T T
3 4 5 6.
Years
Years 1-5 Years 6+
73B%SD46  24%5D24

76-7% S0 4B 21-1% 5D 10-5

Gemtuzumab ozogamicin improves treatment outcomes in low- and intermediate-risk genetic groups in AML

Hills RK, et al. Lancet Oncol. 2014.




Heuser M, et al. Ann Oncol. 2020.

Recommended
ftreatment

1-2 x induction

S
Ch

-
e !

Consolidation 1

Conseclidation 2
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—
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M aL

{indu CPX-351
without GO}

-
CPX-351

IDAC=GO=
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mol. relapse

7+3+midostaurin

T+3I+midostaurin

DAy
+midostaurin

——
Midostasrin
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finduction 2
without GO)

ELNZ: IDAC=GO" or
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ELN1: IDAC+ GO~
ELNZ: alloHCT!

maol. progression/
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alloHCT
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T+3-+cladribing
or fludarabine

————————
3 IDAC
if alloHCT Is
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(-

alloHET

ELN3

oA

{if no alloHCT)

maol. prograssion/
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CALGB 10603, RATIFY Trial

AlloHCT
3+7 .
HD AraC Maintenance
i || o | Vil |

AML FLT3+, 18- CR 58.9%
60 yo
n=717 \
B HD AraC Maintenance
+ placebo ‘ ’%
n =357 + placebo placebo
CR 58.8%
*p=.15

Midostaurin 2 x 50 mg days 8-21 Midostaurin 2 x 50 mg days 1-28; for 1 year

* Median follow-up 59 m-cy

*  Median OS 74.7 m-cy

* Median EFS in midostaurin arm 8.2 months and
3.0 months in placebo arm (P =.002)

Stone RM, et al. N Engl J Med. 2017;377:454-464.

A Median Overall Survival

1003 Midostaurin  74.7 mo (95% Cl, 31.5-NR)
90 Placebo  25.6 mo (95% CI, 18.6-42.9)
g 80 One-sided P£0.009 by stratifiod log-rank test
E 70+
g 60
..,ms 504 Midostaurin
>
L Placebo
j: 30
£ 20
104
c T T T T T T T 1
0 12 24 36 48 60 72 84 90
Months
No. at Risk
Midostaurin 360 269 208 181 151 97 37 1
Placebo 357 221 163 147 129 80 30 1
B Subgroup Analysis
No. of
Patients Hazard Ratio (95% Cl) P Value
Overall 717 —— 0.78 (0.63-0.96) 0.009 (one-sided)
ITD (high) 214 080 (0.57-1.12) 0.19 (two-sided)
ITD (low) 341 1 0.81 (0.60-1.11) 0.19 (two-sided)
TKD 162 0.65 (0.39-1.08) 0.10 (two-sided)
T T L ™
0.4 0.6 0.8 10 12

Midostaurin
Better

Placebo
Better




PALG Observation: FLT3-ITD* NK-AML Patients

* Retrospective analysis

* n =227 samples from newly diagnosed
NK-AML for FLT3-ITD and NPM1 mutations

* Patients treated in 9 PALG centers in the
years 1999-2014

* CRrate: DA vs DAC 73.4% (91/124) vs 81.6%
(84/103); P=.14

Libura M, et al. Blood. 2016.

Probabllity

o
'S

Overall survival [censored at alloHSCT]

FLT3-ITD(-): DAC vs. DA, p=0.61
FLT3-ITD(+): DAC vs. DA, p=0.007

FLT3-ITD(-), DAC; n=81
' FLT34TD(+), DAC; n=22

12

24 36 48 60 72 84 26
Time [months]



Presenter Notes
Presentation Notes
Cladribine added to daunorubicin-cytarabine induction prolongs survival of FLT3-ITD+ normal karyotype AML patients



Case

The patient received 09-10.2020 induction treatment DA + midostaurin
e 11.2020 - CR1 MRD: LAIP (-) + CBF-MYH11 (-)
* 11.2020-02.2021 consolidation treatment (3x HD AraC + midostaurin)
* Taking into consideration that it was a low-risk AML with mutation FLT3-TKD, maintenance treatment and
alloHSCT were not performed

* The patient was under observation — CR1 MRD (-)

09.2021 relapse
* Clonal evolution: 47,XY,inv(16)(p13922)+8[23]/46,XY,inv(16)(p13922), t(1;17)(p21;921) [3]; 46XY[4], mutation FLT3-
ITD (-), FLT3-TKD (-), CBFB-MYH11 (+), cKIT (+)
* Reinduction cycle: CLAG-M -> CR2 MRD (-)
* MUD alloHSCT 12.2021 -> CR2 MRD (-) 08.2022



Summary: Open Questions

e Should MRD monitoring include all subclones of AML?

* Is cKIT mutation always associated with an unfavorable prognosis in CBF AML?
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Case Presentation

39-yr-old male (Rumania), actor

Gilbert syndrome

g ¥ .
06/2020: pancytopenia and asthenia 3‘ % i J

Peripheral Blood

WBC 2.1x10°/L (N 1.3 X 10%/L)
Hb 12.4 g/dL, Volume 99.4 fL
Plat 138 X 10°/L

Dacrocytes, 25% erythroblast
No blast

Table 1: 2016 WHO Criteria of classifications of myelodysplastic syndromes

Type Dysplastic lineages  Cytopenias’ Ring sideroblasts in  Blasts Cytogenetics
erythroid elemants
of EM
MDS-EB
MDS-EB-1 0-3 1-3 None or any PB 2~4% or BM Any
5~9%,

Bone Marrow Biopsy

>10% dysplasia in all cell lines
2% blasts (Auer Rods)

Normal karyotype

NGS: WT1 VAF 36.76%

No fibrosis

no Auer rods

MDS-EB-2 0-3 1-3 None or any PB 5~19% oLB Any
10%-19%

'MDS-MLD 2o0r3 1-3 RS<15% PB 2 Any, unless fulfills

{or <5%%) BM <5% criteria for isolated
o Auer rods del(5q)

M DS_ E B_Z IPSS-R 2.5 (low risk), WPSS 3 (high risk)







Q Question 1

Which is the best treatment option?

Azacitidine

Clinical trial

Allogeneic bone marrow transplantation
Azacitidine + SCT

Watch and wait

vk wne




Case Presentation

10/2020 Asthenia

Analytics: WBC 8.01x10e9/L, 59% myeloid blasts, Hb 78 g/L, plat 45 x 10°/L. Dacrocytes, dysplastic
neutrophils, 61% erythroblasts

LDH 678 U/L (N 135-248 U/L).

Bone Marrow

>10% dysplasia in all cell lines

59% blasts (no Auer rods), CD34+
47,XY,+8[11]/46,XY[9]

FLT3-ITD ratio >0.5

NGS: FLT3-ITD (50%), ZRSR2 (VAF 10%),
WT1 (VAF 53%)

AML with myelodysplasia-related changes







ITD-FLT3 AML

* 30% of newly diagnosed AML carry a genetic modification in the FLT3 gene:
— 23% ITD-FLT3: kinase autoinhibition by internal tandem duplication 2>
Poor prognosis, higher risk of treatment failure with high relapse risk (Ratio >0.5)

— 7% : activation of FLT3 by tyrosine kinase domain = Prognostic impact debated
Agent Type Daose Target First generation FLT3i:
Sorafenib First generation, type | 400 mg BID FLTS-II:[)L():I—[':EHB:{:I;G:E% /2/3, sorafenib, midostaurin, lestaurtinib
S <efficacy, >off-target effects
FLT3-ITD, FLT3-TKD, PKC,
Midostaurin First generation, type 1 50 mg BID SYK, FLE-1, AKT, FICA, KT,

FGR, SRC, PDGFRa /B, Second generation FLT3i:

Quizartinib

Second generation, type 11

60 mg once a day

VEGFR1/2 gilteritinib, quizartinib, crenolanib
FLT3-ITD, KIT, PDGFR >efficacy, <off-target effects

Gilteritinib

Second generation, type |

120 mg once a day

FLT3-ITD, FLT3-TKD, LTK,
ALK, AXL

Crenolanib

Second generation, type |

100 mg TID

FLT3-ITD, FLT3-TKD,
PDGFRp

Loschi M, et al. Int J Mol Sci. 2021;22:5873; Daver N, et al. Leukemia. 2019;33:299-312.



ITD-FLT3 AML

RATIFY Study: phase lll, randomized, double-blind, placebo-controlled trial

Median Overall Survival

100~ . .
amne BN ioac BRL PKC412 ] ket hra)
= £ 80 One-sided P=0.009 by stratified log-rank test
FLTa PKC412 PKC412 e 3 :
2 |
N=3277 ITD N=360 a :2- Midostaurin
T 3
TKD 2
aon Iy Hibac PLACEBO o
PLACEBO PLACEBO MA‘IIIZ\I-Ir-nEOI\rI]?I‘I'I\ISc E Sz A % M::h, 0 72 84 %
N=357 B Subgroup ﬂ.n;[ysis
No.
N=717 Patients Hazard Ratio (95% CI) P Value
Overall 717 e S| 0.78 (0.63-0.96) 0.009 (one-sided)
ITD (high) 214 ——————1—10.80 (0.57-1.12) 0.19 (two-sided)
ITD (low) 341 ———————— 0.81 (0.60-1.11) 0.19 (two-sided)
Not on STU DY: TKD 162 ; —— o;ss (0.39-1.08) 0.10 (two-sided)
FLT3 WILD TYPE ;WPEE,
Better Better

Stone RM, et al. N Engl J Med. 2017;377:454-64.


Presenter Notes
Presentation Notes
RATIFY: patients 18 to 59 years, the addition of midostaurin to chemotherapy resulted in a 22% lower risk of death than placebo. The trial was not designed to determine the independent effect of maintenance therapy. 


ITD-FLT3 AML

QUANTUM-FIRST Study: phase lll, randomized, double-blind, placebo-controlled trial

Cytarabines
(Baya 1 -7 Gytaraking
Anthureepelines (Dumys 1, 3; and §) Quizartinib
{Daya 1- 3 Far—— taoy
Gulzartinib ) D =
(D Days 8 - 21)
- Consalldation
fup o 2 Cyclen) (it chamatharagy and: e

Day T |+ 3 daya)

Cytarabing®
[Daya 1 -7
Bty il me
{Daya 1 - 3)

Flacubo
(00 Days 8 - 21)

Gytaraking
[Darys 1; 3; mnd S}

Flacabo
D Dhays 6 - T0)

oy

Figure: Overall Survival.

B
2
=
]
'E 0.4+ He e, L YT
$ AR
02< Hazard Ratio = 0.776
5% ClI = (0615, 0979)
p-value (2-sided, stratified log-rank) = 0,0324
0.0
0 3 B 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 @0
Months
Troatment
Quizartinib 268 233 216 195 176 162 153 145 139 126 110 9 83 68 53 36 24 8 4 1 0
Placebo 271 249 211 176 151 131 126 121 117 103 97 81 70 S6 39 31 17 8 § 0 0O

Erba H, et al. EHA 2022.

Abstract S100.



Treatment of FLT3-AML

Idarubicin 12 mg/m2/d iv (d 1-3)
Cytarabine 200 mg/m2/d iv (d 1-7)
Midostaurin 50 mg/12h po (d 8-22)

Complications

*  Febrile neutropenia with no
focus: meropenem, vancomycin
and amphotericin.

* Herpetic stomatitis

CT FLAG-QUIDA:

Idarubicin 10 mg/m2/d iv (d2-4)

Fludarabine 30 mg/m2/d iv (d2-5)

Cytarabine 2000 mg/m2/d (d2-5)
(d6-20)

Complications
* Febrile neutropenia due to anal
fissure: meropenem

* Herpetic stomatitis

Gilteritinib 120 mg/d po (d1-28) x 2 cycles

No complications

g

Partial Response
(22% blasts)

¥

Non-Response
(20% blasts)

4

Complete
Response




Case Continuation

04/03/2021 Haploidentical SCT (5/10)

e Conditioning: Thiotepa, fludarabine, and busulfan

* Prophylaxis GVHD: cyclophosphamide post-SCT and tacrolimus
« 5x10°CD34/kg

Complications

e E.coli bacteriemia due to anal fissure

* Acute GVHD: skin grade Ill 2 glucocorticoids 1 mg/kg/12h po

* Reactivation of CMV: pre-emptive treatment with valganciclovir

CR, negative MRD, Normal NGS and 100% donor chimerism.



Q Question 2

What is next to prevent relapse?

Prophylactic DLI

Maintenance with midostaurin
Watch and wait

Prophylactic DLI + FLT3i
Maintenance with sorafenib

vk wnne




Maintenance Therapy

RADIUS Study: phase Il, randomized, open-label trial SOC vs midostaurin FLT3-ITD AML

. Reasons for screen failure® (n=14): f0+——Hp g
74 patlents screened * Intercurrent medical event (n=1) " N T —t
J » Unacceptable medical history/concomitant 80| l_l—l—o—‘\_—“
l.............................. diagnosis (n=3)
* Unacceptable laboratory value(s) n=2{ 801
( i i * Unacceptable test procedure result(s) (n=6) o
| 60 patients randomized + Did not meet diagnostic/severity criteria (n=1) £ 40 smaoa i
Fatoms, 1Smonin AES MR -
\ J * Other (n=4) ) n (EFRCHL % (@5RCH)  value®
J e
; . ] 2o = PR
Not treated Midostaurin + SOC (n=30) SOC (n=30) Not treated o : d ‘ . : . ’ ’ . . .
G I T T — T ) v 2 4 § d Mu":m 2 “ 16 18 o
H Completed 12 cycles of treatment Completed 12 cycles of treatment :::,i”m:;km s - os . " " o 2 s
§ (n=16) (n=14) § oc 30 = 2 24 22 21 18 18 1 16
H Completed study Completed study H
(24 mo post-alloHSCT) {24 mo post-alloHSCT)
: (n=186) (n=14) : .
$ v v £ ]
H Reasons for study discontinuation Reasons for study discontinuation H a
H (n=13): (n=15): H
H + AE (n=8) * AE (n=1) :
= Consent withdrawal (n=2) * Consent withdrawal (n=6) T
* Relapse (n=2) » Relapse (n=4)
 Administrative problems (n=1)° L= Administrative problems (n=4)°
No.of patients 1 risk Morniths
Midostaurin + SOC 30 prs 7 24 22 2 il 15 1 7 4 1 ]
SOC 30 20 23 22 9 17 16 1 10 a 4 2 1

Maziarz RT, et al. Bone Marrow Transplant. 2021;56:1180-1189.



Maintenance Therapy

SORMAIN Study: phase Il, randomized, double-blind trial sorafenib vs placebo

Sorafenib
Eligibility and registration.  _key inclusion criteria baseline . 24 months
. R, A @xiomg) B
e e uts  study: ® Giowu |
1 m me I (LI " ot B T i 'm0 '2]
consent * NoGvHD grade Il, llor V. 1-14d month 30 '
* No prior Placebo
MR T '\ 24 months 4
day 0 d+60 to d+100 post allo-SCT (2x21bl)
il . as
= > S —
Censored + Censored «
Log-rank P = 0855 Log-rank P~ 013
100 4 HR, 0.516 (95% C1, 0239 t0 1.112) = Sorafenib 100 4 HR, 0.39 (95% C1, 0.18 to 0.85) —— Sorafenib
- = Placebo
& 80
Z _
0 £
3 @
E 49 1 24-month OS & 404 24 month RFS
= Sorafenib: 90.5% 19{:% C1, 7% to 96%) Sorafenib: 85.0% (95% CI, 70% to 93%)
& 20 Placebo: 86.2% (95% CI, 49% to 79%) 20 { Placebo: 63.3% (95% CI, 36% to 68%)
Log-rank P = .007 Log-rank P = .002
HR, 0.241 (95% C1, 0.08 to0 0.74) MR, 0.256 (95% C1, 0.10 o 0.65)
0 2 o e 8 10 0 © 2 3 4 s

Time (months)

Time (months) Burchert A, et al. J Clin Oncol. 2020;38:2993-3002.


Presenter Notes
Presentation Notes
Problemes: reclutament molt llarg (6-7 anys) i popurri de pacients en ttm previs. No van assolir la N de pacients.


Maintenance Therapy: Ongoing Trials

MORPHO Study: phase Ill, randomized, double-blind trial gilteritinib vs placebo in CR1 after SCT.

MORPHO study design Primary endpoint:
Relapse-free survival (RFS)

Secondary endpoints:

Gilteritinib (once daily)

346 adult patients with n~231 05
AML who have FLT3-ITD N Safety and tolerability
mutations and are in Randomised 2:1 *  Non-relapse mortality
first morphologic CR «  EFS
a:er u"qerﬂ:'gﬁ Cumulative incidence of acute
SHOaEnEE Placebo (once daily) graft-versus-host disease (GVHD)
n~115 MRD

Incidence of severity of infection

GOSSAMER Study: phase II/lll. Maintenance with gilteritinib vs placebo (CR1 after HDAC)

GOSSAMER study design Primary endpoint:
Gilteritinib (once daily RFS _

98 adult patients with AML continuously for up to 2 years) Key secondary endpoints:
who have FLT31TD n~65 + 0s

mutations and are in first «  EFS

morphologic CR following Randomised 2:1 - MRD

completion of induction

and consolidation Safe’[y

Placebo (once daily
continuously for up to 2 years)
n~33

chemotherapy




Case continuation

06/2020 10/2020 03/2021 08/2021
A I

MDS AML T T sCT AML
1st ttm:

743 3th ttm: Complete
Midostaurin Gilteritinib response

\ 4

22% blast
2nd ttm: chimerism 80% donor
FLAG-IDA ITD-FLT3 ratio 0.08
Quizartinib




Case continuation

06/2020 10/2020 03/2021 08/2021

N -
MDS AML T T SCT AML T
Lstttm: 3th ttm: _ Complete 4th tt

. m:
. 743 . Gilteritinib response Azacitidine
Midostaurin + Sorafenib
v +DLIx1

22% blast
2nd ttm: chimerism 80% donor
FLAG-IDA ITD-FLT3 ratio 0.08
Quizartinib Complete
response

(3 cycles)



a Question 3

Do you think the patient is cured? What’s next?

Of course

Probably no. Watch and wait, second SCT

Definitely no. Second SCT after 3—6 cycles of AZA
Probably no. AZA x 6 and maintenance with sorafenib

vk wnne

No. Palliative care




Case Continuation

Parainfluenza virus type 3



Conclusions

FLT3-ITD AML has poor prognosis, higher risk of treatment failure,
with high-relapse risk (ratio >0.5)

In front-line therapy of FLT3-mutated AML, a combination of
chemotherapy and midostaurin improves OS

Other TKI (quizartinib and gilteritinib) improve OS in patients with
relapsed or refractory FLT3-mutated AML

Ongoing post-SCT maintenance therapy studies are using FLT3-
specific TKI







(‘- Global Leukemia
Academy

Discussion

5€ APTITUDE reaur



(‘- Global Leukemia
Academy

5€ APTITUDE reaur



(‘- Global Leukemia
Academy

Optimizing Management
of Relapsed/Refractory
AML

Naval Daver

5€ APTITUDE reaur



Optimizing Management of
Relapsed/Refractory AML

GLA
SEPT 2022

Naval Daver, MD
Director, Leukemia Research Alliance Program,
Associate Professor
Department of Leukemia
MD Anderson Cancer Center



Treatment of AML (Accelerated Progress 2017-2020): History

Since its introduction in the early 1970s, 7+3 therapy (cytarabine for 7 days + anthracycline for 3 days) has been the standard

of care for AML
Gemtuzumab

approved Midostaurin (first FLT3 inhibitor) approved

7+3 induction HSCT All-trans retinoic (subsequently Enasidenib (first IDH2 inhibitor) approved

regimen introduced acid (ATRA) FDA removed from Liposomal cytarabine-daunorubicin approved
introduced for AML approved for APL market in 2010) Gemtuzumab ozogamicin re-approved
1973 1977
Ivosidenib (first IDH1 inhibitor) approved Oral AZA (CC-486)
AZA + VEN and LDAC + VEN approved for older AML maintenance post-

induction/consolidation

LDAC + glasdegib d for older AML
glasdegib approved for older approved

Gilteritinib approved for R/R FLT3-mutated AML

mmmmm

5-year survival 6.3% 6.8% 11.4% 17.3% 16.8% 25.7% 28.1% 27%

AML, acute myeloid leukemia; APL, acute promyelocytic leukemia; FDA, United States Food & Drug Administration; HSCT, hematopoietic stem cell transplantation; R/R, relapsed/refractory.

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.


Presenter Notes
Presentation Notes
Seer.cancer.gov/statfacts
FDA.gov approvals 

A randomized, active-controlled Phase 3 study compared liposomal Daunorubicin/Cytarabine to standard “7+3” chemotherapy in patients aged �60-75 years with newly-diagnosed t-AML or AML-MRC2
The median OS with liposomal Daunorubicin/Cytarabine was statistically longer compared with standard 7+3 Daunorubicin/Cytarabine treatment (9.6 months compared with 5.9 months, respectively; HR 0.69; 95% CI: 0.52-0.90; P=0.005


Emerging Molecular Therapies in AML

FLT3-ITD mutations: Add FLT3 inhibitor (gilteritinib, midostaurin,
sorafenib), consider allo HSCT and post-HSCT FLT3i

IDH1/2 mutations: Add IDH inhibitor — enasidenib (IDH2) or
ivosidenib (IDH1)

NPM1 mutation in diploid CG: cytarabine sensitivity

TP53 mutation: Consider decitabine 10 days + others (GO,
venetoclax); refer to allo HSCT; role of anti-CD47 (magrolimab)

MLL-AML; t(11g23;---): Menin inhibitors

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.



FLT3 inhibitors in R/R AML



FLT3-Mutated AML — Types of FLT3 Inhibitors

Inactive Active
conformation conformation
FLT3
ligand

FLT3
receptor

ITD and TKD

Intracellular space ITD
mutation
ITD only
Type Il Type |
Inhibitors _I I—' Inhibitors '—l TKD
Sorafenib Sunitinib e
Ponatinib Midostaurin
Quizartinib*® Lestaurtinib
Crenolanib*
Gilteritinib*

*Second-generation FLT3 inhibitors.
Daver N et al. Leukemia. 2019;33:299-312.

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohibited.
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®  ADMIRAL: Longer Follow-Up Confirms OS Benefit With Gilteritinib

in R/R FLT3 Mutant AML

1.0 Median 0S
—— Gilteritinib 9.3 months
—— Salvage Chemotherapy 5.6 months
0.8 HR (95% Cl) = 0.665 (0.518, 0.853); two-sided P=0.0013
+ Censored
z
2 0.6 —
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—+—tH— |
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Patients at Risk (n) Time (Months)
Gilteritinib 247 208 158 121 87 52 49 41 a8 84 22 18 10 6 4 2 1 0
Salvage Chemotherapy 124 84 52 34 20 18 15 14 1 1 10 7 7 1 1 0 0 0 0 0

Perl AE, et al. Blood. 2022;139:3366-3375.
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Mechanisms of Resistance to FLT3 Inhibitors
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Short N, et al. Cancer Discov. 2020;10:506-525.
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Venetoclax Combines Synergistically With Quizartinib'-2

HL60 OCI-AML3 Mv4;11 Molm13
L L L A venetoclax  venetoclax
' ' v L ’ . quizartinlb  quitarlin + quizarinib + quizainib
g 5 8 8 —— vehicle vehicle  venetoclax (25mgkgl (Smgkg) (25maikg)  (Smgrkgl
tds 2383 283 283 - venetoclax (100 mg/kg) el e s leale o2 ala ‘
¥ 6 £E o F 0 £E o9F ¢ £E o 6§ E (Start of ! i
P2 ¥YneELrpul U 54 100+ =+~ quizartinib (2.5 mg/kg) Treatment)
§255 5356535668 536565
£E5 2 B S E2 8 &2 2 55 8 == quizartinib (5 mg/kg)
- - | - ..: --- Cleaved Caspase-3 r—>u =2~ venetoclax + quizartinib (2.5 mg/kg)  week3
— :: : = :: = — == | Cleaved pare § e -+ yenetoclax + quizartinib (5 mg/kg)
T T T i 504
- .- c * Week 5
-~ -'- Gk | L% g s (End of Treatment)
[T}
BCL-X, i
Week7
MCL-1 0 T T T T T 1 1 T 1
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- : -/ U:UU - IH - f-Actin Treatment Week 10
—
Weeks Post Inoculation
Cell lines were treated with Venetoclax combined with quizartinib prolonged
combination - | MCL-1, | BCL-X, survival and reduced tumor burden

in FLT3-ITD+ xenograft models

1.Yilmaz M, et al. Blood. 2021;138: Abstract 370; 2. Singh Mali R, et al. Haematologica. 2021;106:1034-1046.
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VEN + GILT — Summary of Best Responses

100 4 M Others
H MLFS
80 - W CRp
o B CRi
X
= H CR
I 60 A
=
@
E 40 1 mCRc
a- 67%
20 A
0 - —
All FLT3mut Patients FLT3mut Patients With FLT3mut Patients Without
(n =56) Prior FLT3 TKI Prior FLT3 TKI
(n =35) (n=21)

The mCRc rate in this study was 75%,' whereas the CRc rate in the ADMIRAL phase Il study for
single-agent GILT was 54.3% (using the same response parameters)?

mCRc, modified composite complete remission; MLFS, morphologic leukemia-free state.
1. Daver N, et al. J Clin Oncol. 2022:1C02200602; 2. Perl AE, et al. New Engl J Med. 2019;381:1728-1740.
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Median duration of mCRc was 5.6 months (95% CI, 3.3–8.3) for all FLT3mut+ patients
Comparison of baseline patient characteristics in M16-802 versus ADMIRAL (Perl AE, et al. N Engl J Med. 2019;381(18):1728–1740):
M16-802 study:
32/54 (59%) patients had received ≥1 prior TKI
44/54 (81%) patients had a FLT3-ITD mutation (ITD with or without TKD)
ADMIRAL study:
Prior TKI use: not reported
32/247 (13%) patients in the Gilt arm had received a prior FLT3 inhibitor
222/247 (90%) patients in the Gilt arm had a FLT3-ITD mutation (ITD with or without TKD)

Daver N, Perl AE, Maly J, Levis M, Ritchie E, Litzow M, McCloskey J, Smith CC, Schiller G, Bradley T, Tiu RV, Naqvi K, Dail M, Brackman D, Siddani S, Wang J, Chyla B, Lee P, Altman JK. Venetoclax Plus Gilteritinib for FLT3-Mutated Relapsed/Refractory Acute Myeloid Leukemia. J Clin Oncol. 2022 Jul 18:JCO2200602. doi: 10.1200/JCO.22.00602. Epub ahead of print. PMID: 35849791.


B VEN + GILT Demonstrated Deep Reductions in FLT3 Allelic

Burden in Patients Achieving mCRc

Lowest Level of FLT3-ITD+ Clones Achieved

FLT3-ITD burden, n (%) | <1072(1%)
h ®CR

[ J
Cycle 1 Day 28 9 (30.0 3(10 hd ® CRi
y y (30.0) (10) 2 10 s ® ® MLFS

Any time on therapy 18 (60.0)* 13 (43.3) 7 (23.3) '_g ° ® .‘

g 10?2 o

5 v
30/34 FLT3-ITD mCRc patients were evaluable for £ 103 ¢ ’ ¢
longitudinal reduction in FLT3-ITD using an assay with E T e e % T

ey e . _6 < .

sensitivity of 10 5 104 § .

= [ J

()
The molecular best response (<10-2) of VEN + GILT was & 10° 4
60.0% in FLT3-ITD-mutated AML achieving mCRc,!
whereas the molecular best response (<102) for GILT Undetected —e ‘I ® I‘ |
alone in a subset analysis from CHRYSALIS was 25%?2 CR CRi MLFS

GILT, gilteritinib; mCRc, modified composite complete remission; RP2D, recommended Phase 2 dose; Ven, venetoclax.
1. Daver N, et al. Blood. 2021;138: Abstract 691; 2. Levis MJ, et al. Blood Adv. 2018;2:825-831.
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Levis MJ, Perl AE, Altman JK, Gocke CD, Bahceci E, Hill J, Liu C, Xie Z, Carson AR, McClain V, Stenzel TT, Miller JE. A next-generation sequencing-based assay for minimal residual disease assessment in AML patients with FLT3-ITD mutations. Blood Adv. 2018 Apr 24;2(8):825-831. doi: 10.1182/bloodadvances.2018015925. PMID: 29643105; PMCID: PMC5916006.
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OS by Transplant or Response Status

OS by Transplant Status OS by Best Response Status
(FLT3mut* Patients) (FLT3mut* Patients)
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* Median duration of follow-up was 15.1 months (range, 0.8 to 25.3)
* Median OS for FLT3-ITD patients was 10.0 months (95% Cl: 6.6, 13.2)

HSCT, hematopoietic stem cell transplantation; ITD, internal tandem duplication; MLFS, morphologic leukemia-free state; NE, not estimable; NR, not reached; OS, overall survival.
Daver N, et al. ASH 2021. Abstract 691.
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IDH inhibitors in R/R AML



Characteristics of IDH-Mutated AML

* |DH mutations occur in ~20% of AML

* IDH1 in ~8% AML, IDH2 in ~12% AML

* /I prevalence with T patient age
IDH1R132C 219

IDH17T32A 169,
IDH1R132% 5y,

IDH2R1499 499,
IDH2RT40% 39,
IDH2®12K 5o
IDH2R172W 104

* Hot-spot mutations in enzymatic active site!
 IDH1-R132, IDH2-R140, or IDH2-R172
* Can be acquired at progression?

— ~10% to 15% of AML from MDS
— ~20% to 25% of AML from MPN

(Nin Rilm B

MDS, myelodysplastic syndrome; MPNs, myeloproliferative neoplasms.
1. Dang L, et al. Trends Mol Med. 2010;16:387-397; 2. Chou WC, et al. Leukemia. 2011;25:246-253; 3. Molenaar RJ, et al. Leukemia. 2015;29(11):2134-2142.
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IDH1 or IDH2 Inhibitor Monotherapy?2
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1. DiNardo CD, et al. N Engl J Med. 2018;378:2386-2398; 2. Stein EM, et al. Blood. 2017;130:722-731.
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Practical Considerations With IDH Inhibitors

Few grade 3 nonhematologic toxicities?

* Those to note include diarrhea, fatigue, and pyrexia?

May take 3 to 4 cycles to respond; late responders noted in studies to date
Hematologic toxicities are common, particularly during the first cycle of therapy
Monitor azoles and CYP drug-drug interactions

Differentiation syndrome: seen during the first 2 cycles?

4

Warning symptoms

Hospitalization is indicated
* Unexplained fever, weight gain Treatment includes in the setting of rapidly

* Respiratory s.ymptoms, DEX 10 mg twice daily progressive symptgms
pleural effusions (management algorithms

q q H 4
* Hypotension, renal failure are available®)

1. DiNardo CD, et al. N Engl J Med. 2018;378:2386-2398; 2. Roboz G, et al. J Clin Oncol. 2019;37(suppl 15):7038; 3. Stein EM, et al. Blood. 2017;130:722-731; 4. Fathi AT, et al. JAMA Oncol. 2018;4:1106-1110.
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B Within-Patient Salvage Rates When Switching Between

HMA+VEN <- IDHi-Based Regimens (MDACC)

IDH1/2™t and HMA+VEN given as any
line of therapy N = 65

— N = 32 excluded as never received an IDHi-regimen at alternate timepoint
(ie, sustained response)
'—>N = 8 excluded as received an IDHi-regimen non-consecutive to HMA+VEN line of therapy

\

N =29
analyzed

v
IDHi-based
regimenN=8

|
\ 4 v

IDHi alone

Initial regimen

Switch in regimen

................................................................... primarily due to

3/5 3/10 lack/loss of response
\ 4

IDHi alone IDHi + HMA + VEN
N=5 N=6

Salvaged 7/8 cases = 88% Salvaged 11/21 cases = 52%
Salvage defined as:
a) If given for R/R disease - obtaining (re-obtaining) CR/CRi/MLFS
b) If given for new MRD-pos/rising MRD by FC - converting back from MRD-pos to MRD-neg (2 cases)

3/3

Salvage regimen
(response rates

MRD, minimal residual disease.
Hammond D, et al. Blood. 2020;136:35-36.
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IVO + VEN +/- AZA: Response Outcomes

Overall Response by Cohort* IDH1 Clearance by ddPCR**
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o
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Received > 5 cycles
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*CRc: CR + CRh + CRi 0%
**ddPCR: digital droplet PCR (sensitivity: 0.1% to 0.25%) MR MRS R
Lachowiez CA, et la. J Clin Oncol. 2022;40(suppl):7018.
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Menin inhibitors in MLLr and NPM1m R/R AML



B Revumenib (SNDX-5613) Is a Potent Selective Protein-Protein

Interaction Inhibitor of Menin

Currently being evaluated in the phase I/1l AUGMENT-101 study (N = 54)

Median age was 49 years
. _ Best O IR Overall
* 82% (n = 44) of patients had AML est Uverall hesponse (N =54), n (%)

* 65% (n =35) had MLLr leukemia

CRc (CR + 20 (44.4)
* 19% (n = 10) had mutated NPM1 leukemia CRh + CRp + CRi/MLFS) '
Two parallel dose-escalation cohorts CR + CRh 10 (22.2)
* Arm A: patients not taking strong CYP3A4 inhibitors CR 7 (15.6)
e Arm B: patients taking strong CYP3A4 inhibitors CRh 3(6.7)
* SYNDX-5613 dosing: orally every 12 hours in CRp 3(6.7)

continuous 28-day cycles )
CRi/MLFS 7 (15.6)

MTD was 276 mg every 12 hours in arm A and
163 mg every 12 hours inarm B

CRh, CR with partial hematologic recovery; MLFS, morphological leukemia-free state; MTD, maximum tolerated dose.
Stein E, et al. Blood. 2021;138:699.
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Non-molecularly selected approaches to R/R AML



e IMGNG632 + AZA/VEN Triplet Is Safe and Active in CD123-

Positive R/R AML

Phase 1b/2 study designed to determine the safety, tolerability, and activity of IMGN632
combined with AZA and VEN in CD123-positive AML

Results

Efficacy was seen across all cohorts/doses
and schedules (N = 29)

ORR: 55%; cCR rate: 31%
Higher-intensity cohorts (n = 20)
ORR: 75%; cCR rate: 40%

No TLS, VOD, capillary leak, or cytokine
release were observed

30-day mortality: 0%

ORR, overall response rate; TLS, tumor lysis syndrome; VOD, veno-occlusive disease.
Daver N, et al. Blood. 2021;138:372.
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The toxicity profile was manageable in this R/R AML population with multiple prior therapies. The most common treatment emergent adverse events (TEAE) all grades [grade 3+ events] seen in >20% of patients were infusion-related reactions (IRR, 37% [3%]), febrile neutropenia (26% [23%]), hypophosphatemia (26% [3%]), dyspnea (26% [6%]), pneumonia (20% [14%]), and fatigue (20% [0%]). One patient in the Day 1 C15A50V14 cohort discontinued IMGN632 due to a TEAE (DLT IRR, resolved). Cytopenias and infections were consistent with those observed with the AZA+VEN regimen in this R/R population. No TLS, VOD, capillary leak or cytokine release were observed. 30-day mortality was 0%.
Efficacy was seen across all cohorts/doses and schedules (efficacy evaluable population, n=29). The objective response rate (ORR) was 55% with a composite complete remission (CCR) rate of 31% (1 CR, 4 CRh, 2 CRp, 2 CRi). Higher intensity cohorts (IMGN632 dose 45 mcg/kg or 14-21 days of VEN) on the Day 7 schedule (n=20) were associated with higher response rates: ORR 75%, CCR rate 40% (Figure 1). At these higher intensity cohorts, in the VEN naïve subset (n=10), ORR/CCR rates were 100%/60%, respectively. Significant activity was also seen in the FLT3 mutant subset (n=7), with ORR/CCR rates of 100%/71%.


Daver N, Aribi A, Montesinos P, et al. Safety and Efficacy from a Phase 1b/2 Study of IMGN632 in Combination with Azacitidine and Venetoclax for Patients with CD123-Positive Acute Myeloid Leukemia. Presented at: the 2021 ASH Annual Meeting; Dec. 11-14; 2021; Abstract 372.


Improving cytotoxic therapy:
Back to VEN again?



FLAG-IDA + VEN in AML

* FLAG-IDA + VEN evaluated in R/R AML, then newly diagnosed AML
* 68 patients prescribed: ND AML = 29; R/R AML = 39
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» Deceased + MRD-negative = Relapse

NR, no remission; PD, progressive disease.
DiNardo CD, et al. J Clin Oncol. 2021;39:2768-2778.
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Immune-based approaches in AML



=
Treatment Modality

* Two major approaches

* Antibody—drug conjugates
(CD33, CD123, CLL1)

* Adaptive or innate immune system—harnessing
therapies

* Bispecific antibodies (CD3 x AML antigen,
CD47 x CD3, others)

* Immune checkpoint-based approaches:
T-cell and macrophage checkpoints

* CART, CAR NK, high-volume hn-NK cells
* Vaccines

CAR, chimeric antigen receptor; NK, natural killer.
Short N, et al. Cancer Discov. 2020;10:506-525.

Immune-Based Approaches in AML May Soon Provide Another
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Presenter Notes
Presentation Notes
Immune based approaches in AML include 2 distinct therapeutic approaches: Antibody drug conjugates that target leukemia specific antigens and deliver a bacterial or chemical toxin payload such as gemtuzumab and others. The other approach includes harnessing T-cells against tumor/blasts by immune checkpoint, bispecific, or CART approaches. 

Fig 3


Immune Strategies to Kill AML, Potentially Mutation Agnostic

ADAPTIVE

* Recruiting anti-CD3 T cells: BiTEs linking to CD3 and targeting CD33/123
* CAR Ts with modified CD3 killer cells (success in ALL, lymphoma, MM)
* Targets beyond CD33/123 (eg, CLL1, ILIRAP, TIM3, CD70)

INNATE (appears to be more resilient and preserved in AML)

* Recruiting macrophages: targeting CD47 on AML (magrolimab, lemzoparlimab) or
SIRP-alpha on macrophages (Trillium, CC95251, ALX148)

» Recruiting NK cells: allo NK-CAR Ts; NK engineered cells (hn, CD38 ko, IL15); repeated
infusions

ALL, acute lymphocytic leukemia; BITE, bispecific T-cell engager; MM, multiple myeloma.
Short N, et al. Cancer Discov. 2020;10:506-525.
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Anti-CLL1 CARTs in Children With R/R AML

» Second-generation CLL1 CAR T cells 0.3 million/kg to
1 million/kg single dose post lymphodepletion with Flu-CTX

e 11 children with R/R AML treated

* 9responses =82%
* 5 CR MRD-negative
* 3 CR MRD-positive
* 1PR

 90of 11 made it to HSCT with durable responses

MRD, minimal residual disease; PR, partial remission.
Zhang H, et al. J Clin Oncol. 2021;39(Suppl). Abstract 10000.
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Off-the-Shelf Cell-Based Cancer Immunotherapy

iIPSC Product Platform for Mass Production of Universal NK Cell and T-Cell Products

Human Induced Precise Genetic Engineering Engineered Human
Pluripotent Cells Naive State | Single-cell Selection Pluripotent Cell Line

NSNS

|~|

Off-the-Shelf | Engineered | Immunotherapies

iCD34" Other Cells

b i y

Addresses Critical Limitations of Patient-Sourced Cell-Based Therapies

Does not require Unlimited production Unprecededented Unmatched genetic Homogenous &
patient-sourced cells of cells scalability engineering capacity  reliable product forms

Fate Therapeutics. https://fatetherapeutics.com/about-us/our-cells-of-interest/
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FT516/FT538: Monotherapy in Relapsed/Refractory AML

Phase | studies (n = 12 treated)

/
IL15-RF .

", .
\‘ CD38-KO

3 doses per cycle (D1, D8, D15) x 2 cycles; each cycle 28 days
Lympho-conditioning: Cyclophosphamide 500 mg/m2 IV x
Fludarabine 30 mg/m? IV x 3 days

FT516 -- IL-2 6MU SC with each dose FT516; FT538 endogenous
IL2 (no external IL2 needed)

Median 3 (1 to 6) prior Rx lines, 9/11 adverse ELN risk

5 of 12 (42%) responses (4 CRi + 1 MLFS)

FT516 (n =9): 3 CRi + 1 MLFS (90M and 300M cells); FT538
(n=3):1 CRi (100M cells)

No observed DLTs, No CRS, ICANS, or GVHD of any grade Ongoing
remission >6 months in 2 FT516 patients without additional
intervention, FT538 CRi ongoing

Dose escalation continues: FT516 at 900M; and FT538 at 300M,
1B, 1.5B per dose

ClinicalTrials.gov. Accessed September 2, 2022. https://www.clinicaltrials.gov/ct2/show/NCT04023071; ClinicalTrials.gov. Accessed September 2, 2022. https://clinicaltrials.gov/ct2/show/NCT04614636.
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Presentation Notes
Fate Therapeutics. Accessed September 2, 2022. https://ir.fatetherapeutics.com/news-releases/news-release-details/fate-therapeutics-announces-encouraging-interim-phase-1-data


https://www.clinicaltrials.gov/ct2/show/NCT04023071

Conclusions

Rational combinations of targeted therapy with venetoclax or with HMA + venetoclax
may enhance efficacy (response, molecular clearance, early survival): selection of
patients tailored to goal of therapy

Dose optimization, early bone marrow assessment, and growth factors to safely deliver
combination regimens need to be very carefully evaluated and implemented

Use of molecular clearance may be a useful early surrogate of efficacy in certain
combinations such as with FLT3, NPM1 clearance, but maybe not all mutations

Careful assessment and long-term follow-up of ongoing single-arm studies, with rapidly
performed focused, randomized clinical trials needed to confirm benefit

Leukemia Questions: ndaver@mdanderson.org
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a Question 1

What method is routinely used at your department for MRD monitoring
1. Multicolor flow cytometry (MFC)

PCR

FMC and PCR

All

None

Al
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a Question 2

What is the average time for conventional cytogenetic analysis
1. 3-5days

2. 57 days

3. 7-10 days
4. 10-14 days
5. >14 days
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a Question 2

Which novel therapies are available (reimbursed?) in your country?
Gemtuzumab ozogamicin

Midostaurin

Gilteritinib

Venetoclax

CPX-351

Glasdegib

o ks Wb~
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a Question 1

What age group is considered elderly ALL patients?
1. 250 years
2. 2b5 years

o

260 years
=265 years
=270 years
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a Question 2

Which of the following factors are important in assessing AML patients at
diagnosis? Select all that apply.

1. Adverse genetic alterations
2. Age

Comorbidities
Performance status

Prior cytotoxic therapy
Prior myelodysplasia

S
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a Question 3

Which of the following is not true regarding HMA + venetoclax in AML?
1. The CR/CRi with HMA+VEN in the VIALE-A was >65%

2. HMA+VEN improved median OS compared with HMA alone

3. Lab or clinical TLS is not seen with HMA+VEN in AML
4

. The recommended daily dose of venetoclax (without azoles) was 400 mg
PO Qday in VIALE-A study

5. Neutropenia is commonly seen with HMA+VEN regimen
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Thank you!

> Thank you to our sponsors, expert presenters, and to you for your participation
> Please complete the evaluation link that will be sent to you via chat

> The meeting recording and slides presented today will be shared on the
globalleukemiaacademy.com website within a few weeks

> If you have a question for any of our experts that was not answered today, you can
submit it through the GLA website in our Ask the Experts section

THANK YOU!
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