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Clinical and biological evolution of myeloma is a continuum

Rate of progression
MGUS to MM: 1% per year

Germinal centre

Bone marrow

Maturing
B cell

Common initiating events:

* IGH translocations (~30% of patients)
t(11;14) ~15-20% of patients
t(4;14) ~6-15% of patients
t(14;16) ~5% of patients
t(6;14) ~1-2% of patients

* Hyperdiploidy, trisomy of chromo-
somes 3,5,7,9, 11, 15, 19 and/or 21
(~42% of patients)

® Both IGH translocation and trisomies
(~15 of patients)

I Dutta et al, Nat. Rev. Clinical Oncology 2022

Initiating
plasma cell

MGUS

* BMPC infiltration <10%

* Serum monoclonal
protein <30g/l

* Absence of CRAB event

SMM to MM: 10% per year (first 5
years), 3% per year (next 3 years)

and 1.5% per year (subsequently)

r

SMM

* BMPC infiltration 10-60%

* Serum monoclonal protein
2309/l

* Absence of CRAB event

. Prognostic events:
e Gain of 1g, monosomy
13/deletion of 13q or

//'” > N 17p

\ . * Mutations in MAPK
L / @ pathway (KRAS and
b NRAS)

* Mutations in DNA repair
pathway (TP53 and ATM)
* MYC alterations (CNVs

MM
* CRAB events
* BMPC infiltration 260%

or
* Serum-free light chain ratio 2100
or
* >1 focal lesion on imaging analysis

Secondary dependencies:

* Hyperdiploidy with mutations in FAM46C, gain
of 11g and MYC translocations

* t(4;14) with FGFR3, DIS3 and PRKD2 mutations,
gain of 1q and deletion of 13q

* t(11;14) with IRF4 and CCND1 mutations

* t(14;16) with BRAF, DIS3, MAF, ATM and TRAF2
mutations, and APOBEC mutational signature

* t(14;20) with APOBEC mutational signature
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ICC classification Biological classification

Rate of progression
MGUS to MM: 1% per year

Plasma cell neoplasms
SMM to MM: 10% per year (first 5

g y = years), 3% per year (next 3 years)
Non-IgM MGUS 2nd 1.5% per year (subsequently)
Germinal centre

Multiple myeloma (plasma cell myeloma)* I

Prognostic events:
«Gain of 1, monosomy

13/deletion of 13q or

7p
* Mutations in MAPK

Multiple myeloma, NOS @ ) <— " Dathway (KRAS and
4 NRAS)
1 T 1 i Maturing Initiat * Mutations in DNA repair
H OW d O We go Multiple myeloma with recurrent genetic abnormality Matuing pray L et
. . . . ) * MYC alterations (CNVs
Multiple myeloma with CCND family translocation to :
. . . . i ing events: MGUS SMM MM
Multiple myeloma with MAF family translocation + IGH translocations (~30% of patients)  + BMPC infiltration <10% » BMPC infiliration 10-60% = CRAB events
t(11;14) -15—;’09(; of patients * Serum * Serum protein  * BMPC infiltration 260%
. . . 1(4;14) ~6-15% of patients protein <309/l 2309/l or
Multiple myeloma with NSD2 translocation t(14;16) ~5% of patients « Rbsence of CRABevent | | » Abssnce of CRAB event « Serum-free light chain ratio >100
t(6:14) ~1-2% of patients or
" . Bllaf « Hyperdiploidy, trisomy of chromo- « >1 focal lesion on imaging analysis
Multiple myeloma with hyperdiploidy 734'3;?2}.53;1%363:»'15' e Secondary dependencies
Solitary plasmacytoma of bone + Both IGH translocation and trisomies A b R DR
p (~15 of patients) « t(4:14) with FGFR3, DIS3 and PRKD2 mutations,

gain of 1 and deletion of 13q
Extraosseous p| asmacytoma * t(11:14) with IRF4 and CCND1 mutations
* t(14;16) with BRAF, DIS3, MAF, ATM and TRAF2
mutations, and APOBEC mutational signature
* 1(14:20) with APOBEC mutational signature

Campo et al, Blood 2022 Dutta et al, Nat. Rev. Clinical Oncology 2022

12-13 Ottobre 2023
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How do we go
from

ICC classification

Plasma cell neoplasms
Non-IgM MGUS
Multiple myeloma (plasma cell myeloma)*
Multiple myeloma, NOS
Multiple myeloma with recurrent genetic abnormality
Multiple myeloma with CCND family translocation
Multiple myeloma with MAF family translocation
Multiple myeloma with NSD2 translocation
Multiple myeloma with hyperdiploidy
Solitary plasmacytoma of bone

Extraosseous plasmacytoma

Campo et al, Blood 2022

to

Biolog

ical classification

Rate of progression

MGUS to MM: 1% per year

Germinal centre Bone marrow

SMM to MM: 10% per year (first 5
years), 3% per year (next 3 years)
and 1.5% per year (subsequently) T —
e —— :
« Gain of 1g, monosomy
13/deletion of 13q or

N
Maturing Initiating
Bcell plasma cell

Common initiating events: MGUS
* IGH translocations (~30% of patients) * BMPC infiltration <10%

17p
* Mutations in MAPK
@ . “=  pathway (KRAS and
NRAS)

* Mutations in DNA repair
pathway (TP53 and ATM)
* MYC alterations (CNVs

SMM MI
* BMPC infiltration 10-60% * CRAB events
* Serum protein  * BMPC infiltration 260%

t(11;14) ~15-20% of patients * Serum
protein <30g

(4:14) ~6-15% of patients /L
* Absence of CRAB event

t(14;16) ~5% of patients
1(6:14) ~1-2% of patients

« Hyperdiploidy, trisomy of chromo-
somes 3,5, 7,9, 11, 15, 19 and/or 21
(~42% of patients)

« Both IGH translocation and trisomies
(~15 of patients)

2309/l or
« Absence of CRAB event * Serum-free light chain ratio 2100
or
* >1 focal lesion on imaging analysis
Secondary dependencies:
* Hyperdiploidy with mutations in FAM46C, gain
of 11q and MYC translocations
* t(4;14) with FGFR3, DIS3 and PRKD2 mutations,
gain of 1q and deletion of 13q
* t(11;14) with IRF4 and CCND1 mutations
* t(14;16) with BRAF, DIS3, MAF, ATM and TRAF2
mutations, and APOBEC mutational signature
* 1(14:20) with APOBEC mutational signature

Dutta et al, Nat. Rev. Clinical Oncology 2022

Can we integrate variables (clinical, laboratory etc) to classify myeloma in
- biologically meaningful categories
- clinically useful categories

12-13 Ottobre 2023



IMWG model for risk stratification of SMM incorporating FISH

Risk factor Coefficient Odds ratio (95% Cl) p value Score 100
FLC IU High-risk group Intermediate-risk
g group
0-10 (reference) - - - 0 < 80 Low-intermediate-
>10-25 069 1.99 (1.15, 3.45) 0014 2 2 risk group
>25-40 0.96 261 (1.36, 4.99) 0004 3 §
8 60
>40 156 473 (2.88,7.77) <00001 5 5
. b3
M-protein f>:-
0-15 (reference) - - - 0 % 20 . .
>15-3 095 259 (156, 431) 00002 3 2 AL
>3 13 365 (202, 661) <00001 4 5
BMPC 20
0-15 (reference) - - - 0
>15-20 057 1.77 (1.03, 3.06) 004 2 0
>20-30 101 274 (16, 468) 00002 3 0 1 2 3 4 5 6 7 8 9 0 1 12
>30-40 157 482 (25,9.28) <0.0001 5 Time to progression (years)
>40 2 742 (3.23,17.02) <0.0001 6
FisH abnormality 083 228 (153, 342) T 4 Risk Stratification groups Total risk score Hazard Ratio (95% Cl) Risk of progression (2 years) # of patients
Low Reference 3.8% 241 (35.0%)
*t(4;14), t(14;16), del(13), +(1q) Low-intermediate 5-8 7.56 (3.77 - 15.2) 26.2% 264 (38.3%)
Intermediate 9-12 17.3 (8.63 — 34.8) 51.1% 133 (19.3%)
High >12 31.9 (15.4 — 66.3) 72.5% 51 (7.4%)

Mateos MV, et al. Blood Cancer J. 2020

12-13 Ottobre 2023
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Genomic features can help prognostication in SMM

Non-progressing Progressing SMM
No. of ® SMM

per patient

Percent of patients

Term No. (%) Estimate (95% Cl) P

o
E
B e

56

DNA repair pathway

1
- 1
L Wild type 80 (94) : Reference
NNNNN ' Mutation 5(6) = \ 5.54(1.96t0 15.64) "
””””” | MYC '
I Wild type 79 (93) Reference
i Mutation 6(7) ,—m ' 4.53 (1.74 t0 11.82) .002
i MAPK pathway '
i Wild type 70 (82) : Reference
! Mutation 15 (18) '—— 3.84 (1.90 to 7.74) < .001
I 1
= t(4;14) '
F Wild type 80 (94) : Reference
Mutation 5(6) tE— 258 (0.92 0 7.27) .072
| — Mayo 2018 1
1 1
| — Low 23(27) . Reference
7
i F Intermediate 22 (26) +~m— 1.91(0.66 t0 5.47) .23
- High 40 (47) e O 1 4.47 (1.63 to 12.26) .004
H L T T T
o ' 0 5 10 15

12-13 Ottobre 2023 Bustoros et al, JCO 2020
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Whole-genome sequencing dissects features of
non-progressive cases

Fewer deletions Fewer complex rearrangements

Stable MGUS - SMM Chromoplexy B Chromothripsis Complex M Single Recip TRA | Ins L TRA

100% i - N i 300
75% o [ Lo i - i & 250
50% 3 - i . Rk

25%

25%
50%

75% - i
100% 4_&

Proportion of patients

Progressed MGUS — SMM I

100% |
75%
50%
25%

25% -|
50% - i i R
78%7 5w B § ko B b oERETIEEzoe
100% % 5 5 5 5 5 5 5 5 £ EEEEEE

Proportion of patients

= hotspot
= non-hotspot

Multiple myeloma

Proportion

100% |
75%

50%
25%

25% -
50% - -
5%k oy B o: ok B o}
ool B F E oo

Proportion of patients

. Copy number loss . Copy numbergain p<0.05 I p<0.01

12-13 Ottobre 2023 Oben et al, Nat Comms 2021 -
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SMM has stage-specific prognostic markers of
progression, not shared by NDMM

RAS mutations, TS deletions, MYC translocations etc

1st take home message

12-13 Ottobre 2023
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High-risk clinical features of NDMM

Focal Myeloma Lesions: Discrete areas of plasma cell (PC) accumulations on both PET-TCT
and MRI that can predict PFS and OS

Circulating malignant plasma cells (CPCs) in the peripheral blood:

Vagoni BJH 2015%%: Cohort of 566 patients, elevated CPCs adversely

i 86 i Total ialsf
Usmani BLOOD 2013%¢: 302 patients treated on the Total Therapy 3 trialsfor NDMM, on affected PFS in patients with standard but not high risk cytogenetics

mv analyses >3 focal lesionson PET-CT imparted inferior OS and PFS

Mai Haematologica 2015%7: 161 transplant eligible patients, > 25 focal lesionson whole
body MRI or > 7 on axial MRI associated with worse PFS and OS on mv analyses .
Rasche Nat Com 2017%%; Rasche BLOOD 20188%": 404 patients on TT trials between 2009 S
and 2015. 3 large FLs with a product of the perpendicular diameters 5 cm? were
associated with poor PFS and OS on mv analyses; median 2.3 v 3.6 years respectively.

Gonsalves ASCO 2019%¢: Addition of CPCs to R-ISS stagingidentified a
high risk cohort of stage 1 and Il patients.

Chakraborty BCJ 2016°7: 840 patients who had an assessment of CPCs
priorto ASCT. Presence of CPCs predicted poorer PFS (median15.1 v
29.6 months; p<0.001) and OS (median 41.0 v NR months; p<0.001)

ey NG
— 7 ~ S
</ Malignant plasma cells in the BM:
Extramedullary Myeloma (EMM): well-established poor AR ) Al Saleh CLML 2020%%: 1426 NDMM patients treated with primarily
prognostic feature; includes both EME and EMB & novel agents. Controllingfor FISH and 1SS/R-ISS, plasma cells >60%
Y \ inthe BM lead to worse PFS (HR, 1.23; P=0.015) and OS (HR, 1.24;
Poor prognosis with a median OS of <1 year for patients who \ P=0.02).
are refractory to standard therapies or relapse after ASCT. In

general, the prognosis for EM-E is worse compared with N
EM-B%°. / i\
Usmani Haem 2012°%: 1965 patients treated with ASCT on TT I \
and non-TT protocols. EME had significantly inferiorOS(31% i ! \
vs.59%, p 0.001) / \

Plasma cell proliferation index (PCPI):

Weinstock BJH 2015%2: Median OS in EME just 1.3 years.
Moreau JCO 2017°3: IFM-2009 trial, EMM at diagnosiswas an
independent prognostic factor for OS (HR 3.9; 95% C11.5-9.9),
whereas PET-CT normalization before maintenance was an
independent prognostic factor for PFS (HR 0.42; 95% C10.28-
0.62)

Gagelmann Haem 2018%% EBMT evaluating 3744 NDMM
patients undergoing up front ASCT, on mv analysesboth
patients with one EM-E site and those with 2 2 EM-E sites had
inferior OS (HRs of 2.30; 95% Cl 1.43-3.70 and 3.64; 95%Cl 1.48-
8.94)"

12-13 Ottobre 2023

Hose Haem 2011°%: High PCPI associated with inferior survivalin
NDMM

High PCPI:incorporated into some risk stratification systems for
NDMM?33

Mellors BLD ADV 2020":1n mv analyses controlling for CAs, age, R-
1SS metaphase cytogenetics, and standard FISH, PCLI was predictive
of both PFS and OS. The addition of PCLI to the R-ISS did not
improve risk discrimination of Kaplan-Meier estimates for PFS and
0S. Thus, similar to previous studies, PCLI has independent
predictive value for PFS and OS but does not appear to improve the
risk stratification of the newer R-ISS risk modeling.

Hagen et al, Blood CancJ. 2022
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High-risk clinical features of NDMM

Focal Myeloma Lesions: Discrete areas of plasma cell (PC) accumulations on both PET-TCT
and MRI that can predict PFS and OS

Usmani BLOOD 2013%¢: 302 patients treated on the Total Therapy 3 trialsfor NDMM, on
mv analyses >3 focal lesionson PET-CT imparted inferior OS and PFS

Mai Haematologica 2015%7: 161 transplant eligible patients, > 25 focal lesionson whole
body MRI or > 7 on axial MRI associated with worse PFS and OS on mv analyses

Rasche Nat Com 2017%%; Rasche BLOOD 20188%": 404 patients on TT trials between 2009
and 2015. 3 large FLs with a product of the perpendicular diameters 5 cm? were
associated with poor PFS and OS on mv analyses; median 2.3 v 3.6 years respectively.

Extramedullary Myeloma (EMM): well-established poor
prognostic feature; includes both EME and EMB

Poor prognosis with a median OS of <1 year for patients who
are refractory to standard therapies or relapse after ASCT. In
general, the prognosis for EM-E is worse compared with
EM-B%°. /
Usmani Haem 2012%!: 1965 patients treated with ASCT on TT /M
and non-TT protocols. EME had significantly inferiorOS(31% )/
vs.59%, p 0.001) /
Weinstock BJH 2015%2: Median OS in EME just 1.3 years.
Moreau JCO 2017°3: IFM-2009 trial, EMM at diagnosiswas an
independent prognostic factor for OS (HR 3.9; 95% C11.5-9.9), A
whereas PET-CT normalization before maintenance was an ‘
independent prognostic factor for PFS (HR 0.42; 95% C10.28-
0.62)

Gagelmann Haem 2018%% EBMT evaluating 3744 NDMM
patients undergoing up front ASCT, on mv analysesboth
patients with one EM-E site and those with 2 2 EM-E sites had
inferior OS (HRs of 2.30; 95% Cl 1.43-3.70 and 3.64; 95%Cl 1.48-
8.94)"

12-13 Ottobre 2023

Circulating malignant plasma cells (CPCs) in the peripheral blood:

Vagoni BJH 2015%%: Cohort of 566 patients, elevated CPCs adversely
affected PFS in patients with standard but not high risk cytogenetics

Gonsalves ASCO 2019%¢: Addition of CPCs to R-ISS stagingidentified a
high risk cohort of stage 1 and Il patients.

Chakraborty BCJ 2016°7: 840 patients who had an assessment of CPCs
priorto ASCT. Presence of CPCs predicted poorer PFS (median15.1 v
29.6 months; p<0.001) and OS (median 41.0 v NR months; p<0.001)

Malignant plasma cells in the BM:

Al Saleh CLML 2020%%: 1426 NDMM patients treated with primarily

novel agents. Controllingfor FISHand ISS/R-ISS, plasma cells >60% -
inthe BM lead to worse PFS (HR, 1.23; P=0.015) and OS (HR, 1.24; \

P=0.02).

Plasma cell proliferation index (PCPI):

Hose Haem 2011°%: High PCPI associated with inferior survivalin
NDMM

High PCPI:incorporated into some risk stratification systems for
NDMM?33

Mellors BLD ADV 2020":1n mv analyses controlling for CAs, age, R-
1SS metaphase cytogenetics, and standard FISH, PCLI was predictive
of both PFS and OS. The addition of PCLI to the R-ISS did not
improve risk discrimination of Kaplan-Meier estimates for PFS and
0S. Thus, similar to previous studies, PCLI has independent
predictive value for PFS and OS but does not appear to improve the
risk stratification of the newer R-ISS risk modeling.

Today we
only look at
this

(DNA only)

Hagen et al, Blood CancJ. 2022
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Different
strategies of

risk
stratification

Hagen et al, Blood Canc J. 2022
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ISS [3]

R-ISS [2]

IMWG [5]

mSMART [55]

EMC92/
SYK92 ~MMprofiler
[30]

UAMS GEP70 or MyPRS
[28]

CoMMpass [19]

Myeloma Genome
Project [6, 17]

Cytogenetics

Prognostic Index [9]

Serum Prop clinical
features definition of
high risk:
Serum B2- None NA®
microglobulin
Serum albumin
LDH del(17p)® NAS
Serum B2- t(4;14)
microglobulin t(14;16)
Serum albumin
Serum f2- del(17p)® Median OS
microglobulin t(4;14) <2 years
Serum albumin +1921
LDH Ploidy status NA
Serum (2- t(4;14) t(14;16) t
microglobulin (14;20)
Serum albumin t(11;14)
(6/14)
del(17p) and
p53 deletion
deletion 13
gain 1q
GEP
None High-risk Median OS
survival <2 years
signature of 92
genes®
None High-risk "early disease-
survival related death"
signature of 70
genes®
LDH TP53 mutation Time to
A-chain progression (TTP)
translocation of < 18 months
IGLL5 mutation
Serum fi posed clinical
features definition of
high risk:
Serum f2- TP53 NA?
microglobulin inactivation
Serum albumin +1q amp
None del(17p) t(4;14) NA

del(1p32)
1921 gain
trisomies 3,

% defined
as

high risk
33.6%

10%

20%

20%

18-20%

13-14%

20.6%

% defined
as

high risk
6.1%

11-18%

Definition of
high risk

ISS stage Ill: Serum
p2-microglobulin
>5.5mg/L

ISS stage Ill and
either high-risk CA
by iFISH or high LDH

1SS 11/l and t(4;14) or
17p13 del by iFISH

High-risk genetic
Abnormalities

« t(14;16); t(14;20);
« Del17p or p53
mutation

GEP: high-risk
signature

Two-tiered system of
high and
standard risk

Two-tiered system of
high and
standard risk

TTP < 18 months:
high-risk
TTP >18 months:
low risk

Definition of
high risk

Biallelic TP53
inactivation or amp
of CKS1B (1921) on
the background of
ISS stage Il

Prognostic Index >1
defined high risk"

Outcomes based
on risk

Median OS (months)

« Stage |: 62

« Stage II: 45
« Stage IIl: 29
5-year OS:

« Stage 1: 82%
« Stage 2: 62%
« Stage 3: 40%

Median OS:

* Low risk: >10 years

« Standard risk: 7 years
« High risk: 2 years

Median OS:

* High risk: 3 years
* Intermediate risk:
4-5 years

« Standard risk:
8-10 years

Reduced OS with HR
of 2.06 to 5.23 in
validation cohorts
amongst the TT2, TT3,
APEX, and MRC-IX
studies

HR for high v standard-
risk GEP:

« EFS: 3.41 (P=0.002)
« 0S: 4.75 (P<0.001)

Median OS in months:
* High risk: 32.8

= 1SS Ill: 54

* Baseline high-risk CA:
65

Outcomes based
on risk

High risk:

* Median PFS:
15.4 months

+ Median OS:
20.7 months

5-year survival:

« High risk: <50%
« Int risk: 50-75%
* Low risk: >75%

Additional important notes

B2-microglobulin: indicative of
increased tumor burden and
declining renal function
Serum albumin: driven by
inflammatory cytokines such as
IL-6 and the bone marrow
microenvironment

Stage 3 patients have a median
PFS of 29 months and median
0S of 37 months [54]

High-risk group with a 4-year
PFS of 12% and OS of just 35%
Low-risk group consists of ISS I/
Il and absence of t(4;14), 17p13
del or +1g21 and age

<55 years

« Trisomies may ameliorate
high-risk genetic abnormalities
« High plasma cell S-phase also
defines high risk: cutoffs vary
« Standard risk includes all
others including trisomies, t
(11;14), and t(6;14)

* t(4;14): re-classified as
intermediate risk

In multivariate analyses, the
signature was proven to be
independent of the currently
used prognostic factors

Standard-risk patients with a
5-year continuous complete
remission of 60% vs. 3-year rate
of only 20% in those with a
high-risk

"Early disease-related death"
definition not clear in the
primary literature

TTP 18-month cutoff chosen
because time to ASCT was
~6 months and many MM
studies define early PD as
relapse within 12 months
from ASCT

Additional important notes

1q amplification considered >
4 copies

LDH values were not
universally available
preventing the calculation of
R-ISS thus ISS and IMWG risk
criteria were used

The main objective was to
develop and validate a
prognostic model based on the
seven cytogenetic
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Risk stratification according to R2-ISS
TE TNE

II'vI: HR 1.56, 95% C1 0.98 to 2.47, P = .058

1l vI: HR 1.90, 95% CI 1.49 to 2.42, P < .0001 1l v I: HR 2.26, 95% CI 1.45 to 3.52, P = .0003
1.00 - Il v I: HR 3.58, 95% CI 2.85 to 4.49, P < .0001 1.00 IV v1: HR 5.00, 95% CI 2.83 to 8.83, P < .0001
IV vI: HR 6.42, 95% Cl 4.91 to 8.40, P < .0001 Median OS
—— R2-ISS| 91 months
0.75 e — R2-ISS I 66 months
— R2-ss il 52 months
R2-ISS IV | 22 months
B 050 4 B 050 -
Median OS
—— R2ss| NR
025 1 — Raasst_| 109 months 0.25 -
—— R2-ISS1I | 68 months
—— R2-ISS IV | 38 months
1 1 1 1 1 1 1 1 1 1 T T T T T T T T T T
0 10 20 30 40 50 60 70 80 %0 100 0 10 20 30 40 50 60 70 80 9 100
Time (months) Time (months)
Risk Feature 0S HR (95% CI) PFS HR (95% CI) Score Value®
ISS Il 1.75 (1.49 to 2.05) 1.43 (1.28 to 1.61) 1
ISS 1l 253 (2.13t03.01) 1.76 (1.54 to 2.01) 15
del(17p) 1.82 (1.53 t0 2.17) 1.43 (1.23 to 1.65) 1
LDH high 1.60 (1.36 to 1.88) 1.37 (1.20 to 1.57) 1
(4;14) 1.53 (1.29 to 1.81) 1.40 (1.21 to 1.62) 1
lg+ 1.47 (1.29 to 1.68) 1.33 (1.20 to 1.48) 0.5
Group No. (%) Total Additive Score
Low (1) 428 (19) 0
Low-intermediate (Il 686 1) 051 D’Agostino et al, JCO 2022
Intermediate-high (I1) 917 (41) 1.5-2.5

High (V) 195 (9) 3-5




GIORNATE EMATOLOGICHE VICENTINE X edizione
Increasing genomic complexity correlates with prognosis in NDMM

1.0+

n. 3 lesions:

* del(17p)
* amp(lq)

* adverse
IGH
transl.

n. 197 features:

* mutations
* CNAs
* karyotype

Oncogenic events (n)

Bolli, Leukemia 2018

. HD pts only
2 logrank p<0.001
\ Karyotype
* del(1p)
hY amp (1q)
R + 1(11;14)
e g « del(13q)
* del(17p)
Boyd, Leukemia 2012
b { Whole
. J exome
A

Overall survival

w Simple HDK n=33
0 1.e 1 ASAn=t6

e
- >3 ASAn=16}
P<0.0001

2 ASAn=39

0 10 20 30 40 50 60 70 80 90 100110

Months from diagnosis

Either:

TP53
inactivation (bi-
allelic)

ISS Ill plus CSK1B
amplification

(>= 4 copies)

Carballo-Zarate et al, Mod Path 2017

100%

80%

40% 4

1 == 0 to 4 drivers, n=495
20% -

== 5 to 9 drivers, n=623

| == 10+ drivers, n=155

p <0.001

S

60%

0

5 10 15 20
Months

T T
25 30

Walker, Blood 2018

T
35

Trisomy 5
Trisomy 21
t(4;14)

1q gain
del(1p32)
del(17p)

Walker et al, Leukemia 2018

P<.001

—— Lowrisk:  HR, 1.00
—— Intermediate risk: HR, 2.51; 95% C1,1.83 to 3.44; P < .001
—— Highrisk:  HR, 6.41;95% Cl, 4.57 to 8.99; P<.001

0

1 2 3 4 5
Follow-Up (years)

Perrot, JCO 2019
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Consensus is lacking for the
definition of HR myeloma

2nd take home message

12-13 Ottobre 2023



How do we deal with HR disease?

- 1st approach: we deal with it ex-post

Current status

F L
e N 1
¢

[ J
?
[ 3
'o ' »
e \ >
! / Median OS
|

~ 20-25% Reference population: NR
[ 3

Overall survival

Early PD: 32.8 months
Relapse <24m

(<18m post ASCT) 925 7 HR3.65 (95% CI 2.70-4.93) P < 0.001

—-=Reference population
Early PD

0.00

0 12 24 36

Post-hoc modifications: Months
+ Difficult to rescue at relapse Ref.pop. 735 660 609 395
Early PD 191 152 93 57

Number at risk

ASCT = autologous stem cell transplantation D'AgOStinO et aI., CCR 2020

PIETOITE Courtesy of M. Kaiser e
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Predictors of early relapse at diagnosis mandate a comprehensive genetic analysis

825 PATIENTS

OR (95% CI)

P

TP53 mutation
Yes vs. No
High LDH levels
Yes vs. No
IgL translocation
Yes vs. No
IGLL5 mutation
Yes vs. No
gain(1q)
Yes vs. No
amp(1q)
Yes vs. No
Induction
Other vs. VRd
V+chemo triplets vs. VRd
Vd vs. VRd
Rd vs. VRd
K-based vs. VRd

Clinical trial enroliment

Yes vs. No
CT
CT with IMiDs vs. No
CT with Pls vs. No
CT with IMiDs + Pls vs. No
ASCT
Yes vs. No

— W 378(1.46-9.29)

3.15 (1.35-7.03)
2.25 (1.04-4.68)
2.15 (1.22-3.74)
1.53 (0.86—2.68)
1.38 (0.50-3.52)
0.37 (0.09-1.31)
0.91 (0.49-1.68)
1.24 (0.50-2.94)
0.57 (0.21-1.45)
0.15 (0.03-0.58)
0.09 (0.02-0.57)
0.58 (0.31-1.07)
0.52 (0.22-1.18)

0.34 (0.12-0.83)

0.27 (0.16-0.44)

<0.01

<0.01

0.03

<0.01

0.14

0.14
0.77
0.63
0.26
0.01

<0.01

0.08

0.13

0.02

<0.01

T
0.02

T
9.29

Lower risk of early relapse

12-13 Ottobre 2023

Higher risk of early relapse

D’Agostino M et al, Clin Cancer Res 2020
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Impact of early relapse (functional HR) on IKEMA outcomes

EARLY LATE

Figure 1. Kaplan-Meier estimate of progression-free survival for early relapse patients Figure 2. Kaplan-Meier estimate of progression-free survival for late relapse patients
100] Symbol = Censor 100 Symbol = Censor
—— Isa-Kd —— Isa-Kd
90 1 —— Kd 901 —— Kd
< 80 < 804
g 704 g 704
I 2
3 604 3 60-
[0] (0]
£ 504 £ 50
5 5
S 40 2 404
£ &
g 307 B 301
& 204 & 204
10 . 101 .
IsaKD mPFS: 24,7 mo '] 1sakKD mPFS: 42,7 mo
04 .
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51
Time (Months) i Time (Months)
Number at risk Number at risk
Isa-Kd 61 53 48 41 38 33 31 28 26 21 21 19 14 14 11 5 0 Isa-Kd104 99 92 87 82 74 71 61 56 54 49 48 45 43 34 12 O
Kd 46 37 34 27 25 21 18 13 13 8 8 7 6 4 2 1 1 0 Kd 72 67 61 54 45 40 33 29 25 23 20 15 14 12 8 2 1 0
d, 1asone; Isa, i i K, carfilzomib. Cut-off date: January 14, 2022. Median follow-up time: 44.19 months. d, dexamethasone; Isa, isatuximab; K, carfilzomib. Cut-off date: January 14, 2022. Median follow-up time: 43.83 months.

Early relapse: <12 mo from initiation of the most recent LOT for pts with 2 prior LOT, <18 mo for pts with 1 prior LOT, and <12 mo from autologous stem-cell transplantation (ASCT).

Facon et al, ASH 2022
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Functional definition of high-risk and low-risk myeloma

—— COMMPASSAI11
—— 2001-2006

—— 1994-2000

19851994 The advent of novel drugs in patients with newly
e | > diagnosed and relapsed/refractory multiple myeloma has
resulted in improved overall survival

—— 1971-1976

o
o

o
Y

Overall Survival
°
»

0.2

L T T, However, a subset of newly diagnosed multiple myeloma
Years patients have not benefited from newer therapies,
' % mmm Bortszomib +Thalidomide + Dex (VTD) reflected in persisting poor clinical outcomes
mmm  Thalidomide + Dex ( TD)
0.8

0.6

4

[ > Conversely, another subset of multiple myeloma patients
have excellent outcomes despite limited therapy

0.4

Progression Free Survival

. A) Adapted from: Kumar et al. Leukemia 2014 B) Tacchetti et al. Lancet Hem 2020 _
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Absolute prediction of HR risk is
not possible today. sometimeswe only know

ex post

3rd take home message

12-13 Ottobre 2023



GIORNATE EMATOLOGICHE VICENTINE  Xedizione

Evolutionary-convergent view of risk in myeloma

NDMM

Standard risk Residual disease* Relapsed disease

Treatment

»>=upubep

Residual disease*

Treatment Time

*Selection of chemoresistant subclones

+ The genotype will depend on the selective pressure
« But high-risk features will always be present

Some subclones may be created by treatment itself,
e.g. alkylating agents

0 Standard risk lesion a High risk lesion @ Chemo-resistant lesion
Da Via et al, Hemasphere, 2020
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How do we deal with HR disease?

- 2nd approach: we identify patients prospectively and treat accordingly

Current status / Aim/Hypothesis
® o i

e

~

. ——-
[

—_—

=Pe
°
y
2Pe=p
=Pe ®
°
=De =Pe
2o P
=D =Pe ®
°
=De =Pe

i
i
—

~ 20-25% '
SHe Relapse <24m

[
' ' ' (<18m post ASCT)

Post-hoc modifications:
Difficult to rescue at relapse

Use improved biological risk prediction:
* Improve outcome upfront
ASCT = autologous stem cell transplantation

Currently no uniform treatment standard




‘OPTIMUM

MUK9

UK multi-centre phase 2 trial
for UHIR MM and PCL - Screening protocol

39 NHS hospitals O Suspected or confirmed NDMM/PCL
. Recruited to OPTIMUM Screening (n=472)
Mostly community (DGH)
Did not have a symptomatic Multiple Myeloma or PCL diagnosis (n=60)
Sep 2017 —Jul 2019 \\Z{% . Asymptomatic Myeloma (n=22)
) [Enrollment ] e MGUS (n=14)
Recruiting sites for MUK9a 1 e Other (n=16)
— . No confirmed diagnosis (n=8)
[ Central sample ]

Multiple Myeloma or PCL diagnosis (n=412) » *
Genetic & GEP l B

Risk screening

Risk screening result (n=412)
. Ultra High risk (n=138)

Monthly Recruitment

87% complete o Non-high risk (n=221) »
screening result . Partial result (n=24) e
- e Missing risk result (n=29) o o

MUK nine B monthly recruitment Cumulative recruitment Estimated recruitment

Recruitment 10 months ahead
of projection

\ v A4

Remained in OPTIMUM Screening Registered and eligible for OPTIMUM
(n=305; including 30 high risk patients) Treatment Trial (n=107)
. Standard of Care therapy — Data collection




Individualized Risk Model for Myeloma (IRMM)

«  MMRF, N=1062
*  Moffitt, N=177

+  MPG, N=492

+  MSKCC, N=109
+  UAMS, N=93

U

e Clinical

+ Demographic

* Ethnic

* Treatment

» (Genomics
(WES/WGS)

o

Newly diagnosed Individualized Individualized . :
multiple myeloma outcomes treatments Model is driven
1 2 - by Deep Neural
p 8 c 08 > § & Networks
T o
) :‘ ‘x‘ \ £ 06 =
. ‘ ‘f‘ y“ ) §. 0.4 # u
n a . .
11 0z > & Arjun Raj
o \ / S P S S S - Rajanna
0 1 2 3 4 5
Years
Biobank knowledge data set
ﬁ 007 oy | :4 Trﬁ_a'iment Andriy
05 O Oy A istory
LB Derkach
| falet GMCVEY, § Genomic
\ data
ﬁ 9 \ B N\ P m—
“ Eéfla ngit‘;a' Bachisio
=D|‘ Ziccheddu
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Personalized survival prediction in MM

GDH178132b2 - Moffitt
Age<65y, ISS lll, APOBEC High, MAF translocated,

’ Phase 1: Induction H Phase 2: Post-Induction ‘

1p del. Treated with CyBorD + maintenance

Lost to follow-up ) Alive in remission Alive after PD 21% Death after PD in P2
N=71 (4%) N=658 (34%) N=444 (23%) T e
i issi
AT 1T 17 0.8
7% Alive after PD in P2
Newly diagnosed Response in Pronrea > o o
multiple myeloma induction (P2) _ 9 o = Alive in remission
N=1933 N=1511 (78%) ) £ 06 -
4 S 39.5% Death after PD in P1
@ @ @ < Alive after PD in P1
- T 0.4 -
Progressed Death in remission Death after PD % Not progressed in P1
N=285 (14%) ‘ N=97 (5%) | N=312(16%) 3 prog !
Q g 2 5o 17%
Alive after PD Death after PD 10%
N=114 (6%) N=171 (9%) o | 5.5%
T T T T T 1
0 1 2 3 4 5
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»  Personalized survival prediction and treatment variance
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Conclusions

. In SMM, genomic prognostication may soon complement laboratory data
. In NDMM consensus on HR disease definition is lacking
e 2 HRlesions, 1+ HR transcriptome, CTCs?
* Radiology?
. Current risk prediction strategies are are imperfect for
* Accuracy
e Prediction of Tx effect
. Promise of large knowledge banks for prospective identification of patients
. Need for ad-hoc studies in HR even as we learn how to define and predict HR

. Future IMS risk stratification will mandate extended genotyping, preferrably
by NGS
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