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Practical issues before starting

v" 30-35min presentation (30 slides max) + 15 min Q&A session

v" Microphones will be muted by host to avoid back noise

v Please, stop your video to improve internet conexion

v" Send your questions during the presentation through the chat, they will be

gathered and answered after the presentations.
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Learning objectives of the webinar

1. Understand the frequence and recurrence of somatic mutations In MDS
2. Understand the prognostic role of number and type of somatic mutations In MDS

3. Identify the cases in which the molecular study in MDS is absolutely necessary
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Most important molecular techniques applied to MDS

Technique Application

PCR Increasing the amount of specific DNA in the sample

Checking the whole genome for large deletions or

Array Comparative genomic hybridisation (aCGH) duplications (copy number variation)

Controlled PCR that allows the amplification and
Real Time polymerase chain (Q-PCR) reaction guantification of the number of copies of a specific
genetic region.

Checking for alterations in the order of bases in the

DNA sequencing (Sanger) )
genetic code

Large-scale DNA sequencing producing vast amounts of

Next generation sequencing (NGS) data in a single test
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http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/pcr
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/acgh
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/qf-pcr
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/qf-pcr
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/qf-pcr
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/qf-pcr
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/dna-sequencing
http://www.geneticseducation.nhs.uk/laboratory-process-and-testing-techniques/next-generation-sequencing-ngs
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What is the role of molecular analysis in MDS in
20207

Prognostic importance of somatic mutations
Genetic predisposition
New therapeutic approaches

Novel Insights in pathophysiology ( methylome,
histone modifications)
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Somatic Mutations in MDS are present in > 80% of cases -

2007
» * N=783 patients, 111 genes, 43 mutated genes
5 l = RA
= 150 4 RARS
& = RARS-T * Mean age; 68
E = RCMD
= m RCMD-RS . . . .
g - ggfﬁ * Patientes with cytogenetic aberrations: 33%
g1oo— N = CMML ) ) )
g | = hirem * Patients with molecular aberrations: 78%
g8 Mg = MDS-AML
S o0 -
G I -
0
=z L] ——
0 RN m o !:!!!!!!!!!Eg!!ﬁ!!!gg!sgfzrgse===;za;;;aasazz
nRPISex oLl s i o megoYxr e - o233 8demzdal N S e ok
XU EFoga T & S ® E=m|x ZE=cQ =
FREROSIgRh; oppCEgises i ERRaEgTYSte kg BesaEs
g o 2 © oG O &)
35%
30% I u 5q- * N=944 patients, 104 genes, 47 mutated genes
o B
RA
* Mean age; 72.8
25% - = RCMD 8e;
- l RARS * Patientes with cytogenetic aberrations: 31.4%
3 i1
: J = RCMD-RS . . : 0
g * Patients with molecular aberrations: 89%
£ 15%- , u RARS-T
' 15 » RAEB-1
0, B R (s '.! =
10% 3 1 J u RAEB-2
5%
0%
il A J ANCLVVULIL

for rare or low prevalence

Papaemmranuil et al. Blood. 2013. Haferlach et al. Leukemia. 2014.
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Gene mutations have stereotyped positions -3

e rpc3  IDH2 PTPN11

DNMT3A 1DH1 NRAS
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Somatic mutation evaluation in MDS

1.Help refining diagnosis (according to WHO for
MDS with RS).

2.Prompt to earlier intervention in presence of
multiple (or prognostically negative) mutations

3.Prognostic established value in MDS with del5q
4.Prognostic value in HSCT
5.ldentify inherited predisposition

6.Clonal hemopoiesis -Diagnhosis of uncertain
cases/Prediction of AML progression

/. Predictive of HMA response (?)
'8]»;1@%1€ate possibility of targeted therapy
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—— THE UPDATED WHO CLASSIFICATION OF HEMATOLOGICAL MALIGNANCIES

The 2016 revision to the World Health Organization classification of
myeloid neoplasms and acute leukemia

Daniel A. Arber,” Attilio Orazi,® Robert Hasserjian,” Jirgen Thiele,* Michael J. Borowitz,” Michelle M. Le Beau,®
Clara D. Bloomfield,” Mario Cazzola,® and James W. Vardiman®

Myelodyeplastic syndromes (MDS)
MOS with single Eneage dysplacia
MDOS with ring sideroblasts (MDS-RS)

MDS5-RS and single Ineage dysplasia

MDE-RS and mutilneage dyspasa

MDOS with mulilinaage dysplasa
MOS with expess Hasts

MDS with isolated del(Sq)
MDS, undassifiable
Provisional entity: Refractory cyiopens of childhood
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Table 15. PB and BM findings and cytogenetics of MDS

Dnyeplastic Ring sderoblasts as % of Cytogenetics by conventiona
Mame limeages  Cytopenias®  mamow erythroid o ements BM and PB blasts karyotype analysis
MDOS with single Eneage dysplasia 1 1or2 < 15%<5% ¢ BM <5%, PB <1%, no Ausr  Ary, uniess fulllls all criteda for
(MDS-5LD) rods MOS with isolsted del{Sq)
MDS wilh mulineage dysplasia o3 1-3 < 15%/<5% BM <5%, PB < 1%, no Auer  Any, uniess fullls all crileda for
(MDS-MLD) rords MDS wit isolated del{Sq)
MDS with ring siderobiasts
(MDSRS) * MDS with ring sideroblasts
MDS-RS with singe insage 1 « RS> 15% F Any, uniess lulllls all crileda for
dysplasgia (MDS-RS-5LD) ' 0, MDS with isolated del(Sg)
MDOS-RS with mullinesage 2or3 * SF3B1 and RS >5% r Any, uniess fulllls all crileria for
dysplasta (MDS-R3-M D) * Unilineage/multilineage dysplasia MES: with Inoleted dol(oo)
MDS wilh isolated del{Sq) 1-3 del{Sq) alone or with 1 adStonal
ol abnommally except —7 o del
(Fa)
MOS with excess blasts
(MDS-EB)
MOS-EB-1 03 1-3 None or any BMS5%-9% or PB 2%4%, no  Ary
Auer rods
MDS-E8-2 03 1-3 Mone or any BM 10°:-19% or PB F-19 Any
or Auer rods
MDS, unclassifiable (MDSU)
with 1% biood blasts 1-3 1-3 None or any BM <5%, PB = 1%.4 no Any
Auer rods
wilh singe neage dysplasia 1 3 Mone or any BM <5%, PB < 1%, no Auer  Any
and pancylopenia rods
based on defining cylngensic 1] 1-3 o BM =5%, PB < 1%, no Awer  MDS-delining abnormality
abnoamality rords
Refraclary cylapenia of chidhood 1-3 1-3 None BM <5%, PB <% Any

"Cylopenias delined as: hemoghdn, - 10 gidl; plalelsd count, <100 = 107 andabsoluie neulrophd cound, 1.8 = 10°L. Rarely, MOS may present with mild anemia or
fwombocylopenia above Tese eves. PB monocyles must be <1 x 10%L

il SF3ET mutalion is peaan.

+0ne parcent PB bissi must be recorded on al lessl 2 saparale oocasions.
§Cases wilh =15% ring sideroblasts by definition have significant ek dyspiasia, and am dassiled as MOS-RS-SLD.
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_Splicesome Mutations are very frequent in MDS -3

—_

SF3B1 Multiple 85% myeloid
U2AF35/ U2AF1 Multiple L neoplasias
SRSF2 Multiple 60% in MDS
ZRSR2 Multiple
LUC7LA Single )
PRPF8 Single
U2AF2 Multiple
SF1 Multiple
HCFC1 Single
SAP130 Single
SFRS6 Single
SON Single
o533, European U2AF26 Single
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Splicesome Mutations e

* Heterozygous missense mutations at defined hotspots, leading to highly
recurrent amino acid substitutions

e Mutations in the earlier phase

* Mutually exclusive of one another (?)

SF3B1
ZRSR2 |

rsf2 | i Lo

U2AF35

s el _BER | o A
TET2

ASXL1 J i fl I I'l il ‘ll i il B

IDH1
IDH2

NRAS I-
CBL = [ i il ] : [

JAK2 i | | |
EZH2 1 | l H |
RUNX1 | i i ,

P53 B b=
ETV6
kervotvoe | | ]I HEHEII RN BIRIAD T I B i 0 |1

I Normal karyotype U Abnermal karyotype H Unknown karyotype
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—. SF3B1 mutations in LR-MDS
are independent good prognostic indicators

100
90
80+
701
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z SF3B1 mut
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>1mut: TP33, CBL, EZHZ2,
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Somatic mutations in suspect of
MDS:
a help in diagnosis?

complex diseases
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Dysplasia can be induced by other causes
than MDS

Cytopenias without dysplasia may be
tricking

and definite diagnosis is often a challenge

complex diseases
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Prognostic value of the number of a5

somatic mutations

5
¢ o 4 . : . R
5 Mutations are higher in HR-MDS
o .
E and number of mutations
— 3 .
- L correlates with OS y
s 2
E = (O driver mutations identified (n=116)
1 driver mutations identified (n=138)
1 1.0 = 2 driver mutations identified (h=167)
: i(ér(ingr muta:i(;-ns idfedntifE;j ((;1(=1J51&)
U ’ _r_é 0.8 == >6 driver mutations identified (n;1 3)
e 2,
=5 6% TYR
a 2 2 04-
8o 6% "3 [
i n? D i
E t M% | 4 0.2
.125 £ 200 | " 0o p < 0.0001
o % ) o T T | | T 1
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Number of mutations predicts OS
after ESAs ( 79 LR-MDS anemic pts )

10
087 < 2mut
e 067 }‘.
B L
@ 044 1
| > 2mut =
0.2
00 P ——— s ——
0 20 40 &0 80 100 120
OS since EFO introduction
P=0.04
:.:-_'_':5‘\ European
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OS According to Number of Mutations in
nondel5g MDS Patients ( #130)Treated with lenalidomide

e Higher number of mutations was significantly associated with shorter
median OS (P = 0.0005)

—— 0 mutations (n = 15)

1.0 = 1 mutation (n = 36)
—— 2 mutations (n = 44)
0.8- —— 3 mutations (n = 20)
n " = 4 mutations (n = 15)
@)
© 0.6- + Censored
= ) Log-rank P = 0.0005
§ 0.4- mr:at;f;:: 0S, Median (95% Cl), Years |
o 0 NE (NE-NE)
o 1 NE (NE-NE)
0.2- 2 NE (2.2-NE)
3 NE (2.0-NE)
>4 1.7 (0.6-NE)
O | | | 1
0 1 2 3 4

OS (Years)

Santini V et al Leukemia. 2020 Jul 13. doi: 10.1038/s41375-020-0961-3



Gene mutations in LR-MDS

are independent prognostic

Indicators
Gene R (95% Cl) P value
TP53 2.48 (1.60-3.84) <0.001
EZH2 2.13 (1.36-3.33) <0.001
ETV6 2.04 (1.08-3,86) 0.029
RUNX1 1.47 (1.01-2.25 0.047
ASXL1 1.36 (1.0-1.89) 0.049
S E:;:f:r?;
#5%" Network Bejar R et al. N Engl J Med. 2011;364(26):2496-506
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IPSS-R integrated model with molecular variables (83 pts)

variable Hazard Ratio Ysvs C1 p value Score
IPSS-R
Intermediate 1.45 0.56-3.77 0.45 0.5
High/Very high 4.66 2.01-10.84 <0.001 1.5

TP53 3.12 1.3-7.49 0.011 1
Mutations 3 or more 251 1.32-4.76 0.005 1
A IPSS-R B MIPSS-R

1.0 o N Events Median OS e N Events Median OS

vVLIL 37 9 NR 48 12 NR
Int 34 12 41m 44 20 29m

[e)] o
= p<0.001 £ p<0.001
E 0.6 E 0.6
= —
w w
| — =
S S
£ £
g_ 0.4 g_ 0.4
3 3
« a.

0.2 ) ' 0.2

0.0 0.0

5 1l2 2l4 316 4IB GIO 7l2 8'4 QIG 1 (IJB 1 50 (') l|2 2'4 3l6 4I8 SIO 7'2 8I4 9'6 1 C'JB 1 50
Months Months
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IPSS-R integrated model with molecular variables (426 pts)

Mutations of CBL, IDH2, ASXL1, DNMT3A, and TP53

1.0+ - High-risk RIPSS, 1.0 1 = Very High-risk RIPSS,
poor-risk mutation absent (n=49) poor-riskmutation absent (n=34)
-= High-risk RIPSS, — Very High-risk RIPSS,
0.8 - poor-risk mutation present (n=57) 0.8 - poor-risk mutation present (n=60)
g_, == Very High-risk RIPSS (n=94) g = High-risk RIPSS (n=106)
2 2
5 0.6+ § 0.6 -
7]
$ §
5 04- £ 04-
2 g ;
o 0 :
o o ;
0.2 0249 3 "
0.0+ P<0.001 0.0+ ' P<0.001
0 50.0 1000 1500 2000 2500 0 50.0 1000 1500 200.0 250.0

Overall Survival (months) Overall Survival (months)
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Prognostic Models beyond IPSS-R

a 107 1.0
0.8- ™\ 0.8
- . _ low
< © (n=230)
> 0.6 2 061
7 =
S 04- S 04-
> >  Lee——
(@) (@) very high mtfr;]:dlate
0.2 very high 0.2 (n=65) (n=199)
(n=71) high
0 P<0.001 0 P <0.001 (n=118)
0 12 24 36 48 60 72 (m) 0 12 24 36 48 5[]' ?2 (m)
Model 1:
Age, Sex Model 2:
WBC, Hb, PIt, % blasts (IPSS-R) 14 genes
Cytogenetics (IPSS-R) (13/14 from Model 1)
o'_ ‘\ European 14 genes
055 i Referenc
'.0' Network
B i acaqprevalen Haferlach et al., Leukemia, 2014
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IWG molecular study

DNA samples sequenced ypical example of 3 poor quakity sample whers the
N=4.105 proportion of A and G did not match with Tand €
=% E-H-102846-71-1-D1-1 1

-
-SC

—nu

QU of fastq data and bam data

i~ FastQC

i~ Picard tools *
i- Excess of missense or synonymous calls

Good DNA quality
N=3,968 Ul Typleal example of a sample with discordant
clinical and sequencing data, where both sex and
cytopenetic did not match with NGS profile
Match between clinical and sequencing data 47.%x,+88] /46, xx[12]
i - Fingerprinting | ;
i~ Sex and coverage on sex chromosomes B e T e PO
i~ Cytogenetic and NGS copy-number profiles | b RN
4 B s
Match with clinical data
N=3,458
| Further validation

i~ Remove treated samples (N=131)
i~ Exclude pediatric MDS (N=3)

Included in the study
oo, European N=3324
'.'.:...3:0 Reference

00" Network
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Characteristic Mo. of cases (%) Median {10 - 3G
Gender
Male 05 (EDre) -
Femals 1318 (407%) -
Age at diagnosis - 7163 -78)
Missing data a5 (2.6%) -
Type of MDS
Che—nowa 2856 (BE%) -
Therapy-related 220 -
Secondary 51 (1%) -
Missing data 1BB (89%) -
WHO 2016 classification®
MDS
MDS-del5qg 142 (4.3%)
MDS-5LOMLD B14 (27.5%)
MDS-RE-SL0DvMLD 460 (13.8%)
MDS-EB1 451 (13.8%)
MDS-EB2 428 (12.9%)
MIDS-U a2 (2 B%)
AML
AML-MRC 103 (39%)
AML® B4 (27%)
MDOSMPN
CMML 425 (12.8%)
aCML 48 [(1.4%)
MDSMMPM-LU 50 {1.5%)
MDSMPMN-RS-T 42 {1.3%)
Other 11 (0LF%)
Missing data a5 (2.8%%)
Cytogenetics IPSS-R
Wery-good 125 (3.8%) -
Good 1992 (59.87%¢) -
Init 421 (12.79%) -
Poor 149 (4.5%) -
Very-poor 254 (7.6%) -
Missing data B3B3 (11.5%) -
IPS5-R risk group
W T2 (14.8%)
Good 1106 (33.3%)
Init 830 (187%%)
Poor 448 (13.5%)
W T2 (11.29%)
Missing data ZB2 (B.5%)
Blood counts
i - BT (88-112)
Platelets (1051} - 123 (&5 - 228)
AMNC (10°L) - 2{1-37)
LAY
oY\ European Bone Mamrow Blasts % - 3(1-8)
..'....;'.'.i Reference Missing data 108 (2.2%) -
* e ger:"?ggfi{prevalence Outcome
. Median - 344
complex diseases i mm I:‘EEEI"E:I’ 152 (4 5%) - Be r rd
i Network Missing AML data 183 (4.8%) - q’ﬁ
Hematological

Diseases (ERN EuroBloodNet)

urs

AT



LJ

IWG-PM Molecular Status Study Project e

2019 update

MDS sample data collected from 25 centers
in 13 countries in Europe, the United States, and Asia

Analysis : Kristen Stevenson Donna Neuberg Heinz Tuechler

Coordinating Committee:

«~ Elli Papaemmanuil ; Ben Ebert ; Rafael Bejar; Peter Greenberg
.o..-.__-__f.\ European
o;-";i.".' Complete sequencing June 2018
Complete variant calling and sequencing QC August | September 2018
Complete variant annotation by November 2018

Hemartological
Diseases (ERN EuroBloodNet)

Data Summary

- Overall Survival Data:
- available for 3359
- 3.6 years follow-up
- 1780 deaths
- median OS 2.65 years

Treatment Status

803 HMA, 302 chemo, 327 transplant
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Prognostic Impact

Table 1. Summary of driver mutations in myelodysplastic syndromes (MDS)
Mutated Associated MDS Other Frequency in Effect on Application
genes phenotypes types disease MDS (%) outcome to treatment
RNA splicing 60-70 None
(mutually exclusive)
SF3B1 Ring sideroblasts RARS, RCMD-RS RARS-T 15-30 Good —
SRSF2 RCMD, RAEBE CMML 10-20 Poor
UZ2AF1 RCMD, RAEBE CMML 5-10 Poor
ZR5F2 RCMD, RAEB CMML 5-10 None
DNA methylation 40-50 DNA methyltransferase
(TET2 and IDH1/2 inhibitors
are exclusive)
TET2 Myeloid dominancy  All MDS, normal CMML 20-30 None IDH1/2 inhibitors
karyotype
IDH1/2 RCMD, RAEB CMML 5 Poor (IDHZ)
DNMT3A All MDS AML 10 None
Chromatin modification 20-30 Deacetylase inhibitors
ASXL1 RCMD, RAEE CMML 15-20 Poor
EZHZ2 -1/7q- RCMD, RAEB CMML 5 Poor
BCOR RCMD, RAEB 5 Poor
Transcriptional factor 20-30 None
RUNXT Thrombocytopenia RCMD, RAEB CMML, AML 10 Very poor
CEBPA RCMD, RAEB AML <5 None-poor
ETVE RCMD, RAEB <5 Poor
Signal transduction 20-30 Kinase inhibitors
(mutually exclusive)
NRASIKRAS All MDS JMML, CMML 10 Poor
CBL All MDS JMML, CMML 5 Poor
JAK2 Megakaryocytosis All MDS RARS-T, MPN 5 None JAK inhibitors
NF1 All MDS JMML =5 Poor
FLT3 All MDS AML =5 Poor FLT3 inhibitors
Cohesin complex 10 None
(mutually exclusive)
."3;'\ Europea STAG2 RCMD, RAEB AML, CMML 5-10 None-poor
%y Referenc -
.. '| Network TP53 Complex karyotype  RAEB, isolated del(5q) 10 Very poor None

for rare or low prevalence
complex diseases
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Prognostic Impact
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Mutations of myelodysplastic syndromes (MDS): An update, Ganguly et al, MWB%@I’S

Table 1
Somatic mutations in MDS.
Gene function  Cene Cene name Iocation  Mutation; effect Prognostic Protein function Frequency  Comimaon
symbaol implication kS attribastes
Signaling NRAS Neuroblastoma 1pl32  Missense: activation Poor CT'ase signal ~ 10 Frequent in CMML, increased
RAS wiral {v-ras) {? Increased | transducer risk of leukemic
ONOOEETIE risk of AML contredling cell transformation
hummolog evolution) arowth
FIT3-ITD  Fms-related 13q12 Unclear Fs-like receptor -2 Uncommon in MDS, increased
tyrosine kinase 3 tyrosine kinase, class frequency in MD3 progressing
i o AML
CHL CBL proto- 119233 Missense; inactivation) Unclear Tyrosone kinase- - 1 Associated with UPD 11q;
oncogene, 3 passibly dominant associated ubiguitin frequent in CMML and MLY
ubiquitin pritein negative ligase MM overlap
ligase
gL Januse kinase 2 Lp2q Somatic mutation Megative Tyrosine kinases that ~5MDS, Increased platelet count in
VEITF are associated with =5 MDs, megakaryocytic
cytokine receptors LS proliferation, RARS-T, and
MIPN AML; associated with a
subgroup of del{5q31)
KIT V-kit Hardy- 4q11- Missense; activation unclear Recepior tyrosine -1 High risk, involved in leukemic
Fuckerman 4 12 kinase transformation
feline sarcoma
viral oncogene
homaolog
Transcription  KUNXT Bunt-related g3 Missense in the runt Megative Member of -~ 15 Thrombocytopenia, high risk
factors transcription domain; dominant transcription protein MDS, common in t-MDS,
factor 1 negative. Monsense| complex increased risk of AML
indel{splice site distaly
nonfunctional
a3 Tumor protein ps3  17p131  Missensefindel; Megative Multiple: DNA repair, -~ 10 Asspciated with complex
nonfunctional Apopiosis cytogenetics and isolated 5q-.
POOT Prognosis
ETve Ets variant & 12p13 Missensefindel; Megative ETS family ~ 2 Heteroeygous mutations alter
nonfunctional transcription factor protein that is incapable of
repressing transcription and
shows dominant negative
effects
CERPA OCAaATfenhancer-  19g130  Indelfnonsense; Unclear; Basic leucine zipper =1-4 Familial predisposition to AML
binding protein (Cf nonfunctional Favorable in (b} transcription and MIXS
EBIF), alpha AML when 2 || factor; cell cycle
mutations arefl regulation
present
NPT Mucleophosmin S350 Indel; cytoplasmic Unclear Phosphoprotein, a2 Kibosome biogenceis,
{(nuclenlar lecalization, ps3 nuclear and centrosome duplication,
phosphoprotein inactivation cytoplasmic protein chaperoning, histone
B23, numatrin) assembly, cell proliferation
BCOR BCLG Corepressor,  Xplld  Subcdonal driver Megative A transcription wh Associated with RUMD or RAEE
a POZfzinc finger mutation TEPIEssor; may
transcription influence apoptosis
Tepressor
CATA CATA binding 3q21.3  Somatic mutation Unclear;? riskl Zinc-finger b Cermline mutations causes
protein 2 of progressionl transcription factors; familial predisposition to AML
o AML development and and MD%; monocytopenia
proliferation of
hematopoictic cells
Epigenetic TETR Tet methyloytocine  4g24 Monsense/indel Unclear; Alpha ketoglutarate- -~ 20 UL or microdeletion in g
modifiers denxygenase throughowt; non- possibly dependent associated with advanced age
functional, missense i positive dioxygenase and normal kanyotype
catalytic domain;
nonfunctional
IDHT Isicitrate 2q333 Missense; altered Megative MADI-dependent 2 Murually exclusive to TET2
dehydrogenase 1 function isocitrate mutations, associated with
{NADE + ), soluble dehydrogenase mormal karyotype, IDH 1
IDH2 lepcitrate 15qE.1  Missense; altered Mane NAD-dependent ~ 2 mutations impact adverse
dehydrogenase 2 Function isocitrate PIOEn0sis
(NADE ), dehydrogenase
mitochondrial
DNMTEA  DNA(cytosine-5-}  2p23 Missense: dominant Megative D ~ B Mot associated with normal
methyliransferase negative methyltransferase karyotype, increased risk of
3 alpha AML




Prognostic Impact

Table 1 |Continuwed)
Gene function  Gene Lene name location Mutation; effect Prognostic rotein function Frequency  Comman
symbsol implication z attributes
Epigenctic TET2 Tet methyloytosine  4g24 Monsensefindel Unclear; Alpha ketoglutarate- -~ 20 urD or microdeletion in g
modifiers demxygenase 2 throughout; non- possibly dependent associated with advanced age —
functional, missense in]|  positive disxygenase and normal karyotype
catalytic domain;
nonfunctional
IH1T leicitrate 2333 Missense; altered Megative NADP-dependent -~ 2 Mutually exclusive to TET2
dehydrogenase 1 fumction isocitrate mutations, associated with
(MADI + ), soluble dehydrogenase nmormal karyotype, 1DH 1
IDH2 leocitrate 15g261  Missense; altered MNomne NADP-dependent -~ 2 mutations impact adverse
dehydrogenase 2 fumction isocitrate prognosis
{MADIE+ ), dehydrogenase
mitochondrial
DMMTIA  DNA{cytosine-5-}-  2p23 Missense; dominant MNegative kA - 8 Mot associated with normal
methyliransferase negative miethyltransferase kanyotype, increased risk of
3 alpha AML
Histome ASKLD Additional sex g1 Nonsensefindel; Adwerse Chromatin-binding ~ 10-20  Excess of blasts, intermediate
maodification comhbs like 1 dominant negative or protein risk 155, shorter 0%, increased
{Drosophila) activation risk of AML
EfH2 Enhancer of zeste  Tg35- Missense in the SET Megative Histone-methylating  ~ 7 Uk ar microdeletion in 7.
homaoleg 2 E domain; non-functional protein worse outcome in low-risk
{Drosophila) nonsensefindel; MDE
nonfunctional
SF3H1 Splicing factor 3h, 2g33.1  Missense; possible Favorahle RMA-splicing factor - 0 Common in BARS-RARS-T,
subunit 1, 155 kDa dominant negative or 3b subunit 1, part of coexistence with DNMTEA
gain of function Lz
KMA splicing  LE2AF] U2small nuclear  21g23 Missense; possibly Unclear L2 small nuclear KNA -~ 7 High risk, enriched in patients
BMA auxillary dominant negative or splicing factor with del20q11 and ASXL1
factor 1 gain of function mutations
SRSE2 sSerinefarginine- 17g251 Missense; possible Negative Serinefarginine-rich - 12 Male gender, advanced age and
rich splicing factor dominant negative or pre KNA splicing coexistence of KUNXL, IDH1,
2 gain of fundtion factor ASXL] mutations
Fil ) finc finger (COCG XpZ2l  Nonsenselindelfsplice Unclear Zinc finger KNA- - 3 Male predilection, isolated
type) KNA- sites; non-functional hinding associated neutropenia and custering
binding maoitif and with L2 with TET2 mutations
serinejargentine
rich 2
PRIFR I're-mkNA 17p133  Missense/Deletions; Unclear (poor | Catalytic step 1 in ~1-4 Associated with ring
processing factor 3 defects in proof-readirfy  in AML) pre-mEMA splicing; sideroblast phenotype in
functions sister chromatid cormmon with SRF3E1;
cohesion retinitis pigmentosa
Cohesin sTac? Cohesin complex Xg2h Indel; loss of functiong  Megative Repulates separation 1-10% Associated with RCMD or RAEB
complex factor subclonal of sister chromatids
miutation during cell division
European Other SETEPT  SET hinding 18q21.1  Missense in S5KI- Megative; Binds SET, unclear ~2-5 Co-occur with —ASXL1 and BL
Reference mutations protein 1 homologous domain, high risk of function mutations, 7idel{7q); mutual
Network Impairs degrdation Ir:uken.uc exclusiveness to TI'S3
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Mutations of myelodysplastic syndromes (MDS): An

update, Ganguly et al, Muta:[l_hwamﬁars




Evaluation of Gene Mutations W

In MDS Sequential Cases 2018 in MDS UNIT Florence
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* 75% of MDS patients carried at least 1 mutation

* Only 8% of MDS patients showed > 3 mutations, consistent
with the majority of cases belonging to IPSS-R higher risk
and with recent diagnosis

LAY
o2\ European
0% i Reference

'.: o' Network

Brogizet-al, unpublished
® emomoge Thursdays Webinars

iseases (ERN EuroBloodNet)




Number of Mutations: Prognostic Impact on OS -
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Prognostic Impact of single mutations on OS

=7 RUNX1wt
Characteristics LI -
(months) RUNX1 mut

TET. ]
Witd t = 0.
Mutated 62 48 0.655 p=0.001
e |
Mutated o 12 0.212 _
i w
Mutated 63 49 0.389 5.
Wi type
Mutated 68 49 0.892 02
B e
Mutated e 1 0.592 L : -
RUNX1
Wila Type 73 49 =¥ DNMT3A wt
Mutated g 12 0.001 -7 DNMT3A mut
TP5
W type 75 48 P=0.02
Mutated 6 49 0.844 :
Némzber of mutations 3 i
>2 35 32 0.03 2
3 04
*DNMT3 mutations in MDS patients with
. . Normal '
normal karyotype were associated with a Karyotype
o2 Eigopean ’
«:$ignificaitly worst OS n= 54
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TP53 Mutations in MDS

Leukemia. 2019 Jan 11. doi: 10.1038/s41375-018-0351-2. [Epub ahead of prini]

TP53 mutation status divides myelodysplastic syndromes with complex karyotypes into distinct
prognostic subgroups.

Haase D', Stevenson KE2, Neuberg D2, Maciejewski JP?, Nazha A2, Sekeres MAZ, Ebert BL?, Garcia-Manero G*, Haferlach C%, Haferlach T%, Kern W*,
Ogawa 5% Magata Y2, Yoshida K®, Graubert TA”, Walter MJ®, List AF®, Komrokji RS®, Padron E®, Sallman 0¥, Papaemmanuil E'°, Campbell PJ", Savona
MR'2, Seegmiller A2, Adés L2, Fenaux P12, Shih LY, Bowen D5, Groves MJ'S, Tauro '8, Fontenay M'7, Kosmider OV Bar-Natan M8, Steensma D,
Stone RZ, Heuser M'®. Thol F'®, Cazzola M2?, Malcovati L2°, Karsan 227, Ganster C7, Hellstrom-Lindberg E22, Boultwood J22, Pellagatti A22, Santini w24,
Ouek L2528 \iyas P2528 Tichler H27, Greenberg PLZ®, Bejar R®®: International Working_Group for MDS Molecular Prognostic Committes.

w2 NI A A . ..

B Complex Karyotype (n = 339)—excludes 20 patients with one or more unknown features
TP53 R Monosomal c
Maed — VN — farvoe 1.0 = 3 Abnormalities (N=60)
n§5% / \ ”7"6% N == 4 Abnormalities (N=46)
' > 0.8 —— 54+ Abnormalities (N=251)
% 0.6 - 3 vs 4 p=0.92
g 3 vs 5+ p<0.001
o 0.4 - 4 vs 5+ p<0.001
o
| : v 0.2 1
“Triple Negative" = '
P ¢ 12 5+ Karyotype 0.0 | | | | rI_I
48 R i
Abnormalities 0 1 2 3 4 5 6
(13%) (n=241)
71% Years
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MDS Overall Survival Stratified by TP53 Mutation and zﬂ
High Complexity Status.

1.0
—— TP53 Mutation Absent and <5 Abnormalities (N=72)
—— TP53 Mutation Absent and 5+ Abnormalities (N=80)
—— TP53 Mutated (N=186)
0.8 -
TP53 Mut Absent <5 vs. 5+ Abnormalities p=0.008
all other comparisons p<0.001
2 0.6
=
o
Q0
o
o
0.4 -
0.2 -
0.0
0
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TP53 Mutations and overall survival

TP3 mutation status divides myelodysplastic syndromes with complex karyotypes into distinct prognostic subgroups,
Haase et al, Leukemia 2019
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__ TP53 allelic state shapes clinical outcomes

Overall Survival AML Transformation
a — WT (N=2780) 1mut (N=120) — multi (N=248) B — WT (N=2537) 1mut (N=107) = multi (N=210)
_1.00 Vs p<107"® by Log—Rank test - 0.6 Vs p<10~* by Gray's test
s s
> <
30.75 ©
g E
©0.50 ©
kS £
Z 202 —
80.25 8 -
a R
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0.00 © 0.0
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%

~ TP53 allelic state influences response to therapy:
LEN in lower risk MDS

TPEI stake == WT [N=68) — Tmut (N=10) == multi (N="16}
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Lenalidomide does not improve OS in del(5q) MDS
with TP53mut

Probability of Freedom UJ

From AML

By
I.OO-LH*

0.75 L

P=.045
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TP53 mutation
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Lenalidomide does not improve OS in del(5q)
MDS with TP53mut

Treatment "LEN" cohort [n=22] "no LEN" cohort (n=13)

LOST RESPONSE

Outeame still responding
stable disease stable disease sCT
sCT

s} 237 53 218 239 | 4e9 | 153 | 076 | 117 224 [:H 054 036 | 107 ars s 15% 106 110 143 175 o [ 207 | 240 135 355 | 333 | 432 | 445 | 526 | 555 1 188 359 | 489

|ser 5T

Systematic evaluation of TP53
mutations in del5q at diagnosis

epigenetic modifiers

signaling

oo, European
'.'.:-;.3:0 Reference
90’ Network Christian Scharenberg et al. Haematologica 2017;102:498-508.
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Most frequently mutated genes in MDS with

Isolated del5g and comparison with nondel5g MDS
MDS del(5qg) rank

SF3B1 -
DNMT3A . ™
e\
TET2 ' ¥
CSNK1AT §*
ASXL1 7
JAK2 . |

1
2
3
4

5
6
7
8
9

\ 110
L1
112
113

uuuuuuuuuuuuuuuuuuuuuuuuuuuu

14
15

MDS

=) 7
SF3B1
ASXL1
SRSF2
DNMT3A
RUNX1
U2AF1
ZRSR2
STAGZ2
TP53
EZHZ2
CBL
JAK?2
BCOR
IDHZ2

Aouanbauy uoneinw

Meggendorfer et al .
Haematologica 2017 ; 102(9):1502
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SF3B1 mutations are not a good prognostic factor
In MDS with isolated del5q

A B
MDS del(5q) Cohorts
100% - 100%
) _ %)
O 80% - i S O 80%
= SF3B1 wt, n=91 =
% _"mgdian oS nr. = MDS del(5q), n=111
S 60% - S 60% - median OS n.r.
(7)) (2]
© SF3B1mut,n=20 | ®©
$ 40% - medianOS50mo| £ 40% -
O @) MDS, n=869
median OS 62 mo
20% - 20% -
P=0.010 P<0.001
2 4 6 8 10 12 14 16 4 10 16 22 28 34
years years
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SF3B1 mutations are not a good prognostic factor
In MDS with isolated del5q

SF3B1 in both cohorts

0
100% == MDS SF381 mut + NK, n=223
) median OS 93 mo
Q, 80% - == MDS SF3B1 mut + AK, n=61
— median OS 64 mo
b == del(5q) SF3B1 mut, n=20
£ 60% - median OS 50 mo
@ == MDS SF3B1 wt, n=585
E median OS 49 mo
€ 40% - del(5q) SF3B1 wt, n=91
O | median OS n.r.
20% -

2 4 6 8 10 12 14 16
years
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TP53 mutation and HSCT

" Gene | Adusted HR @9 C) | paue |
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Relationship between type of oncogenic mutations 4§

and overall survival of MDS receiving allo-HSCT

m
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TP53 mutation and HSCT

A Frequency of Driver Mutations in Study Cohort
300 —0.20

1514 MDS patients in the Center for International Blood and
Marrow Transplant Research Repository between 2005 and 2014

250+
~0.15

200+
19% with TP53 mutation | .

150+

100+
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~0.05
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o VindHJePBEST, NEIM 2017;376(6):536-47.
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WHO 2016 classification of myeloid neoplasms
with germ line predisposition

Myeloid neoplasms with germ line predisposition without a preexisting
disorder or organ dysfunction
AML with germ line CEBFPA mutation
Myeloid neoplasms with germ line DDX41 mutation®
Myeloid neoplasms with germ line predisposition and preexisting platelet
disorders
Myeloid neoplasms with germ line RUNXT mutation®
Myeloid neoplasms with germ line ANKRD26 mutation®
Myeloid neoplasms with germ line ETVE mutation*®
Myeloid neoplasms with germ line predisposition and other organ dysfunctior
Myeloid neoplasms with germ line GATAZ mutation
Myeloid neoplasms associated with BM failure syndromes
Myeloid neoplasms associated with telomere biology disorders
JMML associated with neurofibromatosis, Noonan syndrome or

RN Noonan syndrome-like disorders
'-.”. Myeloid neoplasms associated with Down syndrome*

“Lymphoid neoplasms also reported. Arber et al Blood 2016 : 127:280@rs
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« Patient with de novo MDS at a younger age (< 50yrs)
« Patient with MDS and familial history of AML

« Patient with MDS and peculiar extra hematological
symptoms:

1.Perform an accurate family and personal history

2.Search for signs and symptoms of congenital
syndromes

3. Perform mutational analysis for genes involved in
Inherited predisposition

4.Select accurately HSCT donor (completely avoid
related matched donor?) slow engraftment, donor derived
leukemia

5,.ELfapm|I|aI genetic counseling (anticipation of onset

11 @uqh generations)
uuuuuuuuuuuuu Thursdays Webinars
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We decided to analyze a group of patients with "juvenile MDS" (between"':-"-’:.
40 and 50 years) with the following protocol:

.....

O WES on bone marrow (with variant filtering =
and analysis of CNVs)

0 1c-WGS on liquid biopsy (to identify
rearrangements not visible with karyotype)

xome Capiurs  Low WGS
R O

O WES on saliva to try to detect “congenital
driver variants”
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20% of young MDS patients tested carry
germline and predisposing mutations

complex diseases
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Somatic mutations in suspect of
MDS:
a help in diagnosis?

complex diseases
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Dysplasia can be induced by other causes
than MDS

Cytopenias without dysplasia may be
tricking

and definite diagnosis is often a challenge

complex diseases
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ICUS idiopathic cytopenia of unknown significance

IDUS
idiopathic dysplasia of unknown significance

CHIP/ARCH
clonal hemopoiesis of indeterminate potential/ age
related clonal hemopoiesis

CCUS
clonal cytopenia of unknown significance
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Clonal hemopoieis of indeterminate potential (CHIP) zﬂ

- Clonality defined by presence of MDS-associated genes:
DNMT3A, ASXL1, TETZ2, (JAK2) with loss of function

- Little propensity to develop MDS ( 0,5-1% /year)

- Present in 15% of persons aged > 70yrs

Triggered by (?) :

Stochastic event
Environment (smoke, radiation, chemotherapy, inflammation)
Hereditary/predisposition conditions
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CHIP correlates with coronary heart disease;*’?’ﬂ

A CHIP and Coronary Heart Disease
No. of Participants with
Coronary Heart Diseasef
Subgroup No. at Risk Hazard Ratio (95% CI) P Value
Biolmage E
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CHIP
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Types of DNMT3A,
mutatlons TETZ,ASXLI,
:.-:-f-*a. puropean JAK2, TP53
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U2AF1, DNMT3A
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Somatic mutations can confirm a diagnosis of MDS
IF .

Present in a young patient with isolated cytopenia

Present with elevated VAF in an elderly patient, mostly if
different than those found in CHIP
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Predicting progression to AML

Abelson S et al, Nature
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Somatic mutations can predict response
to therapy?

complex diseases

@ N k 1
Heraraogicl Thursdays Webinars

ssssssssssssssssssssssss




Proposed Biomarkers for HMA response 4%

MOLECULAR PREDICTORS
Isolated
chr.7

PI-PLCB1 MARKERS CDA/DCK
RESPONSE ratio

HMA

Methylation
signature

DNA METHYLATION
PHARMACALOGIC MARKERS

Global
methylation
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Molecular predictors

Responses rates are higher in the subset of TET2™'t and DNMT3A™Ut patients

Unadjusted OR P Adjusted} OR P
Table 4 Multivariate analysis (logistic regression) of overall Mutated gene* (95% Cl) value (953 CI) value
response according to TET2 status, cytogenetics and previous therapy

Mutations with VAF =10%

. . . . TETZ2mut vs TET2-WT 1.99 (1.05, 3.80) .036 1.98 (1.02, 3.85) .044
Including SD with Hi Excluding SD with HI ASXL-mut vs ASXL1-WT  0.69 (0.40, 1.20) .19 0.68 (0.38, 1.19) A7 Feature Category
OR (95% CI) P OR (95% Cl) P TETI—;’-:TLI + ASKLI-WT  3.65 (1.38, 967) .009 3.64(1.35 979 .01 Platelets, x109/L >100
V& other
<100
Mutated TET2 ~ 5.92 (1.05-33.33) 0.044 5.92 (1.43-24.39) 0.014 TETZmut + ASXLI-WT _ 3.40 (1.29, 9.35) 011 3.36 (1.20,9.38) 013
9,
Cytogenetic risk? vs both WT WBC , x10%/L :3.0
Intermediate  0.24 (0.06-0.98) 0.048 2.41 (0.60-9.71) 0.22 TET2WT + ASXL1-mut 0.7 (0.41, 1.46) .35 0.80(0.39, 1.48) .39 23.0
Poor 0.33 (0.11-0.85) 0.040 2.11 (0.68-6.45) 0.19 vs both WT TET2/ DNMT3A mutation One or both genes mutated
Previous therapy 1.56 (0.47-5.15) 0.47 0.47 (0.13-1.65) 0.24 TET2mat + ASXL1-me 1.1 (048, 261) 62  1.07(0.44,261) 59 Both genes wild type
vs both WT
Abbreviations: Cl, confidence interval; HI, hematological improvement; CBL-mut vs CBL-WT 0.27 (0.06, 1.28) 1D 028 (0.06,1.40) 12

OR, odds ratio; SD, stable disease; TET2, ten-eleven-translocation 2.
2Compared with good risk.

Mutations of TP53, PTPN11, and ASXL1 affected OS but not TET2mut

TET2 mutations c PTPN11 mutations TP53 mutations ASXL1 mutations
10 q
— TET2MUT . B 1.0
ce- TET2WT Feature Category
— PTPN11 unmutated (N=140) — TP53 tated (N=115]
08 R4 — PTPNI11 mutated  (N=6] s TR {N=31}] Cytogenetic Risk Good
2 3 3 Intermediate or no growth
3 p-value=NS g p=0.005 £ p-0.002 Pour
g 06 = 08 T 06 ASXL1 Wild type
z 2 E Mutated
g g 4
B 04q H 04 H 0.4 Hemoglobin, g/dL 210
8 § 3 <10
s £ 2
S &
| 02 0z Age <60
""""""" 260
00 o0 ! T T ! ! T
op- . . . [ s 10 0o 1 >3 4 s s 7 8 5w SF381 Mutsted
o 6 12 18 24 30 36 42 as 54 60 Years Wild type
Months
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Molecular predictors of AZA response

( elaborated with artificial intelligence)

\ 433 MDS patients

= — —— Possible in 30% of cases

© ®) Association Rules for Resistance to HMA

P53 o BSOR

ASXL1, NF1

. e, WHI ASXL1. EZH2, TET?

72 P B 3 0 o M oW 4 w1z M s
Teerts) 7T e o)

" ASXL1, EZH2, RUNX1

nnnnn

EZHZ2, SRSF2, TETZ2

ASXL1T, EZHZ, SR5F2

A
G) .
1y Gioup Meian 0S (m) ASXL1, RUNX1, SRSF2
|\ = 3 mutisample w2
<= = F mubisample wie nues (59%) 228

19 I ASXL1. TET2, SRSF2

l\- ASXL1, BCOR, RUNX1

Nazha et al, JCO Prec Oncol 2019
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f the most fr ntly m nesin %
MDS correlates with response to AZA
(77 cases)

» 39% of mutated genes
involved in Epigenetic
regulation

) 2

Somatic Mutations
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In CMML Mutational profiles
do not correlate with response to decitabine

Non-
Responders Responders

Mutational Frequency
Decitabine Nonresponders Decitabine Responders 0O 10 20 30 40 50 60

SRSF2
TET2
ASXL1
NRAS
DNMT3A
RUNX1
U2AF1
TP53
JAK2

KIT
KRAS p=NS for all

SF3B1 [ mutations
EZH2

IDH1
IDHZ2 Karyotype

S E Low Risk ; ;
SR Ru [ B High Risk

.;.'-.;.;".'.i Nl: Karyotype m I]I . I:l Intermediate Risk D Unknown
forry
e Meldi et al 2015: Santinlecaradiznars
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Malcovati L et al Blood. 2011 Dec 8;118(24):6239-46.

Myelodysplastic syndromes with ring sideroblasts (MDS-RS)

Ringed sideroblasts (RS) are erythroblasts in which iron
accumulates in the mitochondria in the form of
mitochondrial ferritin .

MDS-RS are characterized by ineffective erythropoiesis,
severe anemia, transfusion dependency but relatively low

risk of leukemic transformation.

>90% of MDS-RS patients have somatic heterozygous
mutations in SF3B1

Hepcidin is lower in MDS-RS vs other MDS subtypes

SF3B1 is associated with better overall survival

Thursdays Webinars




Luspatercept induces Transfusion
Independence in RS(+) LR-MDS pts

Modified Extracellular
Domain of ActRIIB

Fc Domain of human
IgG, Antibody
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Luspatercept Placebo
(n=153) (n=78)

When assessed during the entire treatment period, a greater proportion of luspatercept-treated patients achieved RBC-TIl = 8
weeks compared with placebo than previously reported (37.9% of patients receiving luspatercept achieved RBC-TI = 8 weeks
during Weeks 1-24 of treatment vs 13.2% of placebo-treated patients; P < 0.0001)*

Luspatercept has been approved by FDA and EMA in 2020 for TD MDS-RS

Fenaux et al, N EnglJ Med. 2020 Jan 9;382(2):140-151.
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Lenalidomide in non-del5g MDS induces RBC-TI

B <100 mU/mL (n = 40)
SEPO B 100-200 mU/mL (n = 27)
LEN (n = 160) - 200-500 mU/mL (n = 30)
M Placebo (n =79) > 500 mU/mL (n = 58)

Patients (%)
B R NN W W A D
oo ©O o1 o 0o O 01 O o

2.5

RBC-TI 2 8 weeks RBC-TI 2 24 weeks RBC-TI 2 8 weeks by baseline EPO
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ASXL1 mutation is associated with lower

RBC-TI 2 8 Weeks Response in LEN-treated non-del
59 Patients

DNMT3A and EZH2 trend to better response

aDotted line represents the RBC-TI = 8 weeks response rate in the overall population (26.9%).
60

Mutated

50 P =0.133

— . Non-mutated
40 -

30 ] ORRa

20

RBC-TI = 8 Weeks (%)
]

10
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OS According to DNMT3A Mutation G

Len vs PBO

 DNMT3A mutations were not significantly associated with different OS

(P =0.3228) in patients treated with placebo

« DNMT3A mutant patients had a trend for improved OS with LEN

treatment compared with placebo (P = 0.123)

_ Mutated, LEN (n = 16) —— Non-mutated, LEN (n = 114)
1.0 Mutated, placebo (n =11) —— Non-mutated, placebo (n = 57)
| ' + Censored
%) O 8 Log-rank P = 0.3228
@)
"'6 -
> 06
=
5 -
S 04
@) Group 0S, Median (95% Cl), Years
E -4 Mutated, LEN NE (2.0-NE)
0.2 | Mutated, placebo 1.6 (0.6-NE)
Non-mutated, LEN NE (3.1-NE)
Non-mutated nlacebo 33 (2 2—NE)
i 1 N ¥ 1 1
o:-'_"_F. E
SN Reforonee O 1 2 3 4
®g0° Network

i Aot OS (Years)

4+ Network .
fenawigd - Santini Vet al Leukemia. 2020 Jul 13. doi: 10.1038/5s41375-020-0961-3 Thursdays Webinars




Isocitrate Dehydrogenase (IDH) Mutations in MDS

Somatic IDH1 and IDH2 mutations result
in accumulation of oncometabolite 2-HG

— epigenetic changes, impaired
cellular differentiation

m/DH identified in multiple solid and hematologic tumors, rare in
MDS, more frequent in AML

Enasidenib (AG-221): inhibitor of m/IDH2
Ivosidenib (AG-120): inhibitor of m/DH1
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Response to mIDH2 and mIDH1 inhibitors in R/R AML

(......and few MDS)

AG-221 (Enasedinib)

AG-120 (lvosedinib)

Clinical trial

Pts dosed

Overall Response Rate

ONGOING:

NCT01915498. (Stein et al-
Blood. 2017;130(6):722-731)

258

40.3%

NCT02074839.(DiNardo et al
NEJM June 2, 2018 DOI:
10.1056/NEJMoa1716984),
Pollyea ASCO 2018

239

39.1%

HMA-naive high risk MDS enasidenib in combination with azacitidine (NCT03383575).

Median time to response
Overall survival
Duration of response if CR

Toxicity
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1.9 months

9.3 months

8.8 months

-Indirect hyperbilirubinemia
(inhibiting UGT1A1)

-nausea
-leukocytosis

17 MDS pts 50% ORR
21% CR

1.9 months
9.0 months
10.1 months

-QT prolongation
-diarrhea
-nausea
-leukocytosis
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MYELODYSPLASTIC
SYNDROMES

Cohort A: Higher risk MDS (IPSS int-2, high) without response (CR,
PR, marrow CR, stable disease with Hl) after at least 6 cycles of
azacitidine or relapse after a response.

but without overt progression (defined by at least doubling of
marrow blasts, compared to pre azacitidine bone marrow, or by
AML progression beyond 30% blasts)

eCohort B: Untreated higher risk MDS (IPSS int-2, high) without
life threatening cytopenias (ie ANC < 500/mm3 or any recent severe
infection and/ or platelets below 30,000/mm3 and any bleeding
symptom). Azacitidine will be added after 3 cycles of AG 120 in the
absence of response. Azacitidine will be given at the standard dose
of 75mg/m2 over 7 days (7 consecutive days, 4-10; or 2+5 (i.e., days
4-5 and 8-12) as a subcutaneous injection or intravenous
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oGohort C: Lower risk MDS with anemia resistant to erythropoietic

stimulating agents (primary or secondary resistance)
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Phase 1b/2 Combination Study of APR-246 and Azacitidine &
(AZA) in Patients with TP53 Mutant Myelodysplastic
Syndromes (MDS) and Acute Myeloid Leukemia (AML)

Treatment Duration and Response

Phase 1b Treatment Duration (months)
3 4 5 6 7 8 9 10 1 12 13
1 1 1 1 1 1 1 L 1 1

+
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':HF;RHDZF:E +> ‘ APR-246 + AZA comboRx
Phase 2 Treatment Duration (months)
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] . >
] I >
] >
I I+
I I >
IS R4
I I ] >
I
I —
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Il CR B mCR 1 sb —» Ongoing A Progression % Transplant
E mCR+H  OH 1 NR/NE + Withdrawal / Off Study & Death
Best Response at Cutoff
Ph1b Ph2 MDS AML All AZA Historical
Evaluable Patients 11 9 15 5 20
Response Rate 100% 89% 93% 100% 95% 30-50%
CR Rate 82% 56% 67% 80% 70% 20-30%
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Spanish Guidelines for the use of targeted deep sequencing in

myelodysplastic syndromes and chronic myelomonocytic leu-
kaemia

Laura Palomo," Mariam Ibanez,**

10,11

Maria Abdigar,” Iria Vizquez,”’ Sara Alvarez,® Marta Cabezén,’

Inmaculada Rapadn,u‘l""u Francisco Fuster-Tormo,' José Cervera,”™'” Rocio Benito,”

Maria J. Larrayoz,” Juan C. Cigudosa,” Lurdes Zamora,” David Valcarcel,'”"" Maria T. Cedena,">">'*{*) Pamela Acha,’'
Jestis M. Hernandez-Sdanchez,>'® Marta Fernindez-Mercado,*'”"'® Guillermo Sanz>" Jestis M. Hernandez-Rivas,>'®!?
Maria J. Calasanz,®’ Francesc Solé,! Esperanza Such,”>*([") On behalf of the Spanish Group of MDS (GESMD)

Barbara Tazon-Vega,
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UNIVERSITA
DEGLI STUDI

FIRENZE

DIPARTIMENTO DI
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MDS UNIT
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Take home messages ,,‘ﬂ

1. Molecular analysis in MDS can refine diagnosis (in MDS-RS with < 15% RS)

2. Molecular analysis with NGS at diagnosis can improve the prognostic
stratification ( number of mutations and some specific mutations — biallelic
TP53, ASXL1)

3. The presence of a actionable somatic mutations may help to select a therapy,

expecially in second line treatment
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