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Update on diagnostics — Post ASH 2024

1. Education Program AML M&Ms: How to Integrate Mutations and MRD Data

2. Artificial Intelligence in Hematology: From generative Al to Ethics and Applications

3. #1538 Optical Genome Mapping As Standard-of-Care in Acute Leukemia: Diagnostic
and Clinical Impacts 10 Months Post-Implementation
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Latest Classifications for Acute Myeloid Leukemia and

Myelodysplastic Syndromes

1. WHO 5th Edition

2. 1CC 2022

3. ELN 2022

Khoury JD, et al. The 5th edition of the World Health Organization Classification of
Haematolymphoid Tumours: Myeloid and Histiocytic/Dendritic Neoplasms. Leukemia.

Arber DA et al. International Consensus Classification of Myeloid Neoplasms and
Acute Leukemias: integrating morphologic, clinical, and genomic data. Blood. 2022

Hartmut Dohner, et al. Diagnosis and management of AML in adults: 2022
recommendations from an international expert panel on behalf of the ELN. Blood 2022



Evolving diagnostic and treatment paradigm for Newly Dx AML

Assessment of patient characteristics

5, Pror exposure o che

apy or radiotherapy)

Comprehensive profiling of AML

(morpholagy, immunophenolype, cytogenelics, molecular analysis)

Patient ELIGIBLE for intensive chemotherapy

Patient INELIGIELE for intensive chemotherapy
I I

1 ‘ ; | ‘ |
t-AML or
GEF;&ML FLT3 mutation Others AML-MRC FLT3 mutation Others IDH1/2 mutation
Intensive chemo
Intensive chemo

+ FLT3 inhibitor Intensive chemo

{l.e. 7+3)

+ gemtuzumab [midostaurin or

quizartinib)

CPX-351

HMA + venetoclax or
LDAC + venetoclax or
LDAC + glasdegib
| B |

NMPM1 or KMT2Ar

Int-risk cytogenetics

IDH1/2 mutation FLT3 inhibitor IDH1 (IDH2)
{ ! * +- HWA inhibitor
e +/- HMA
[ Add [ Add [ Add [ DN/
Menin Inhibitor? gentuzumab venefoclax? hhar?
T-AML = therapy-related ARNL

#
e
AML-MRC = AML with MD5 related changes
HSCT = Hematopoiatic stem cell transplant

~ . Italicized = under investigation
i HSCT or
HMWA = hwpomethylating agent (azacitidine or decitabine] {ural ml Maintenance

DiMardo CD et al, Lancet 2024
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Neither ELN 2017 nor 2022 discriminate optimally for patients receiving HMA+VEN therapies
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Overall Survival, %

Patients at Risk Patients at Risk

Median OS, months Median OS, months
ELN 2017 Events (95% CI) ELN 2022 Events (95% C1)

Favorable 25 21.1 (9.9, NR) Favorable 16 39.0 (12.5, NR)
Intermediate 48 23.3 (129, 28.3) Intermediate 3 15.2(7.9, 28.3)
Adverse 11.5(89,16.2) Adverse 12.7 (10.4, 17.6)

Dohner H et al, Biood 2024




Patients receiving Ven+Aza are better characterized by three molecularly-defined subgroups

“mPRS Score” Ven + Aza Median OS,
(N =279) months (95% CI)

Higher Benefit 26.51 (20.24, 32.69)

TP53%T, No FLT3-ITD, K/NRASWT
Intermediate Benefit 1212 (7.26 — 15.15)

Lower Benefit 5.52 (2.79 - 7.99)
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1009 rpsa™, No FLTIITD, KNRAS™

Higher Benefit
[—"h'—1 FLT34TD or

TP53 mutated 804 77.2 K/NRAS mutated
intermed. Benefit
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Patients at Risk

Patients, %

145 107
T 36
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Benefit Group

Ven+Aza Ml Uhl-- Asn VensArs Azs
mPRS = modified prognostic risk signature AREE RERLEEE TR e RS

Dohner H et al, Blood 2024




Latest Classifications for Acute Myeloid Leukemia and

Myelodysplastic Syndromes

1.

2.

3.

4.

WHO 5th Edition

ICC 2022

ELN 2022

ELN 2024 LIT

Khoury JD, et al. The 5th edition of the World Health Organization Classification of
Haematolymphoid Tumours: Myeloid and Histiocytic/Dendritic Neoplasms. Leukemia 2022

Arber DA et al. International Consensus Classification of Myeloid Neoplasms and
Acute Leukemias: integrating morphologic, clinical, and genomic data. Blood 2022

Hartmut Dohner, et al. Diagnosis and management of AML in adults: 2022
recommendations from an international expert panel on behalf of the ELN. Blood 2022

Hartmut Dohner, et al. D6hner H, DiNardo CD, Appelbaum FR, et al. Genetic risk
classification for adults with AML receiving less-intensive therapies: the 2024 ELN
recommendations. Blood 2024



Risk Classifications Updated to Reflect Intended Therapy

ELN 2022, D6hner et al, Blood, 2022 ELN 2024 LIT, Dohner et al, Blood, 2024

Favorable -+ t(8;21)(q22;q22.1)/RUNX1::RUNX1T1 Favorable

- neg t wt
. inv(16)(p13.122) or Mutated NPM1 (FLT3-ITD"°é, NRASVt, KRAS™,

TP53%t)
t(16;16)(p13.1;22)/CBFB::MYH11 . neg ¢ "
Mutated NPM1 without FLT3-ITD %l;t;vf;d AU, WO MR,

* bZIP in-frame mutated CEBPA]| «  Mutated IDHI* (TP53")

Intermediate ¢ Mutated NPM1 with FLT3-ITD *  Mutated DDX41t,

*  Wild-type NPM1 with FLT3-ITD (without *  Other cytogenetic and/or molecular
adverse-risk genetic lesions) abnormalities¥ (FLT3-ITD"e8, NRAS"t, KRAS™t,

*  t(9;11)(p21.3;923.3)/MLLT3::KMT2A TP53%t)

* Cytogenetic and/or molecular abnormalities not
classified as favorable or adverse Intermediate  «  QOther cytogenetic and molecular abnormalitiest

Adverse * t(6;9)(p23.3;q34.1)/DEK::NUP214 (FLT3-1TDP* and/or NRAS™* and/or KRAS™;
*  t(v;11923.3)/KMT2A-rearranged TP53%)

t(9;22)(g34.1;q11.2)/BCR::ABL1
t(8;16)(p11.2;p13.3)/KAT6A::CREBBP
* inv(3)(921.3926.2) or t(3;3)(q21.3;926.2)/

Adverse

Mutated TP53

This classification does not apply to patients who have received prior treatment with an HMA

GATA2, MECOM(EVI1) or who have progressed from MPN.
*  t(3926.2;v)/MECOM(EVI1)-rearranged t consider germline testing
* -5ordel(5q); -7; -17/abn(17p) *if treated with Aza/Ivosidenib
*  Complex karyotype,** monosomal karyotypett $For many cytogenetic and molecular abnormalities, single or as coaberrations, no data are
* Mutated ASXL1, BCOR, EZH2, RUNX1, SF3B1, currently available; they are tentatively categorized as favorable and intermediate-risk
SRSF2, STAG2, U2AF1, and/or ZRSR2 depending on the absence or presence of activating signaling gene mutat@s. E_:

e Mutated TP53



ELN 2024 Less Intensive

Favorable-risk group

Mutated NPM1 (FLT3-ITD"eg,
NRASYt, KRASWt, TP53%t)

Mutated /DH2 (FLT3-ITD"es,
NRASYt, KRASWt, TP53%t)

Mutated IDH1* (TP53%t)
Mutated DDX41
AML with MR gene

mutations (FLT3-ITD",
NRAS™, KRASWt, TP53"t)

AML with MR gene
mutations (FLT3-ITDPos
and/or NRAS™t and/or
KRAS™:t; TP53wt)

Other cytogenetic and
molecular abnormalities
(FLT3-ITDP°s and/or NRAS™Ut
and/or KRAS™Ut, TP53Wt)

Adverse-risk group
Mutated TP53

Median OS, months Reference

39 4

37 4

29 6,17

>24 3,13

23 4

13 4

12 4

5-8 3,4,7,10,14-16

Dohner, et al. Genetic risk stratification and outcomes
among treatment-naive patients with AML treated with
venetoclax and azacitidine. Blood. 2024

Montesinos, et al. Ilvosidenib and azacitidine in IDH1-mutated
acute myeloid leukemia . N Engl J Med. 2022

Jahn, et al. Clinical impact of the genomic landscape and
leukemogenic trajectories in non-intensively treated elderly
acute myeloid leukemia patients. Leukemia. 2023



Evolving Classifications and more to come




Choosing the right MRD assay

MRD assay in
non-transplanted
patients

3 [NPM1mut > gPCR ~ [@PCR
Favorable RUNX1/RUNXT1 or CBFB/MYH11 qPCR gPCR
CEBPA bZIP inframe MFC #1570 Not established

ELN Genetic
risk group subgroup

MRD assay after
alloHCT

FLT3-ITD NPM1wt FLT3-NGS or MFC FLT3-NGS or MFC

Internediate FLT3-ITD NPM1mut qPCR + FLT3-NGS qPCR (FLT3-NGS)
MLLT3:KMT2A MFC or gPCR qPCR (MFC, NGS)
Other MFC MFC (or NGS)

Fusion genes gPCR or MFC qPCR or MFC (or NGS)

-5 or del(5q); -7; -17/abn(17p) MFC MFC (or NGS)
Adverse Complex karyotype MFC MFC (or NGS)

Myelodysplasia-related gene mutations MFC MFC (or NGS)
TPS53 MFC MFC (or NGS)

g‘ American Society of Hematology Heuser M&M 2024
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Cancer often has many clones-making of the cancer ecosystem

A “CLOMNE"

~ T AN IDENTICAL
{ GROUP OF
C) \\_ ) O . CANCER CELLS IS
L ’ L ’ L ) ' ’
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NORMAL 1 MUTATION 2 MUTATIONS 3 MUTATIONS
CANCER

@ ¢

‘\/.

. MANY RELATED CLONES

A

DIFFERENT SIZES

’ DIFFERENT GROWTH RATES
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This makes sense
Persistent clone?

New clone?

Need a better test?

Clonal evolution and
loss of markers?

New clone?

Four possible states of MRD and relapse

MRD +, relapse

MRD -, relapse

MRD +, no relapse

MRD -, no relapse

Some clones more”
tolerable?”
Persistence of
“CHIP” mutations?
Mutation in
lymphoid lineage?
GVL?

This makes sense




WHAT IS THAT THING
SEATED NEXT TO US?

I'M NOT SURE - 8UT
IT APPEARS TO BE

NON-ARTIFICIAL
LIN-INTELLTGENCE
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Applications in Cytomorphology

Reproduce current
Segms_rjt‘aliun classification e misclass/fications lo

&, TQTe " Y B Sy diagnostic approach
%&] a2 f@ cell (pre)classification
O = | reviewed by an expert to

raPi-e optimize the diagnostic

P R PR workflow

S ML-based data
e . Integration

Ol based g — = " Identify new features for
) disease classification

\ ‘ \ features associatgd with Clinical & eg to dlStlngUlSh
Comptonshomas -5 RS genetic data SF3B1-mutant MDS from
CE other MDS using cyto-
morphology and blood
|mp0rtant queStionS: counts alone
What is the intended use? Augment or replace humans?

High relevance for required accuracy of output

B »

ML-based image e z 7"‘ DL-based cell type SR
*
L

Walter W. et al. Blood Reviews 2022 Guilherme de Almeida J. et al., Nature Communications 2023




Automated karyotyping
Normal karyotype w

‘i“ Experienced technician

MLL data




Next steps — Identification of chromosome aberrations

19:22), tg1(35r(17;)t(11 M) ; :  Majority decision on class
v normal, t(9;22), t(15;17) or
s d B R aff \:> der(1;7) for each case
N “ based on metaphase
classification of at least 5
metaphases

-, 7 aberrant chromosomes B

Testing of classifier on high number of " Cases with 25 metaphases
metaphases with various karyotypes

\Aberration N Cases Rank 1 Rank 1 [%] Rank 2 Rank 2 [%]
Normal 113 112 99.1 0.9
der(1;7) 167 166 99.4 06 :
t(9;22) 120 119 ga 2 0.8 :
t(11:14) 130 130 100.0 :

Determination of optimal parameters
for routine diagnostics

Training of further common aberrant Qs
chromosome classes {5:17)

MLL data
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New Method Edging Towards Routine Diagnostics ?

— Optical Genome Mapping




Optical Genome Mapping -

Isolation Labeling

blood/.marmw -- -
cells \
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®
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NNNNNNNNNNN Deletion o .
LN TARS Duplication Inversion
Extraction of Fluorescent Labeling of CTTAAG hexamers
UltraHigh Weight Molecular (UHWM) DNA using Direct Labeling Enzyme (DLE-1) ||| l | l W) HI I | | | %\:\%I\I ||| | #’%ﬂl | || |
Loading and Imaging
DNA loaded into nanochannels and imaged
) Repeat Expansion
d DNA molecul -
l‘—— - Insertion Translocation
PNy =
I I A I 0 e
[ e v AV B BT I S
Analysis AL HI” I hil POl H” || "H

I | digitized DNA molecules
1 1 1 |
|

Digitized DNA consensus map (500kb to ~1 Mb)

| [ O I 1 1 R N I

I I I I I I IlI I I I I Comparison
11

| | O B [ |
Reference Genome Map
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OPTICAL GENOME MAPPING (OGM) AS STANDARD OF CARE FOR
ACUTE LEUKEMIA DIAGNOSIS: DIAGNOSTIC AND CLINICAL
IMPACTS 10 MONTHS POST-IMPLEMENTATION

E. McGinnis MD FRCPC'<, R, Stubbins, MD MSc FRCPC*, D. Li PhD FCCMG"2.Z, Hamadeh PhD'<, and T. Spence PhD FCCMG DABMG' -
Vancouver —— 1. Daparimant al Pathclegy ard Laberalery Medicne, Vancauver General Hoapital, Yancouves, BC, Caneda B
Health 5. Duapartwse of Paihelogy snd Lal o Madicing, Unbvaralty of Bliah Celumbla, Vaneowsar, B2, Canada @

I LeukersiaiBess Marmoae Trardglied Pregram of Brtil Calumbia, Brilish Celursbis Canzer Sgancy, Vanecuvar, Carads

BACKGROUND RESLULTS
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laukermias in paradal with CGFISH

agenefic abnormaliies wane ideatifad & » ui - |EMF3EY
i E- rearrangament}. <1

am DN 1L Pes § TS Nl e e o e | navel reamangaments
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- v - — rasulting from w3 n i
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und am Ende....
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