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Prognostic factors in MM

Patient Disease Tumor Response
characteristics characteristics burden
Age ISS stage D-S stage |CR vs other
PS FISH cytogenetics PET scan MRD
Frailty GEP MRI
Comorbidity index LDH FLC + HLC
High LI
Extramedullary
disease

Renal failure

Circulating plasma
cells




R-ISS
Integration of FISH cytogenetics and clinical staging
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R-ISS I: ISS | and standard risk cytogenetic abnormality (CA) by FISH and normal LDH (28%)

R-ISS 1lI: ISS 1ll and either high-risk CA [del 17, t(4;14) e t (14;16)] by FISH or abnormal LDH
(10%)

Antonio Palumbo et al. JCO 2015



ISS R-ISS

Stage | Stage |
. , - " X ISSI‘;;;ge ! Median OS: not reached
p2micieglebil = 35 ol , " | NohighriskFish: | Median PFS: 66 mo
Albuminz23 g/l Normal LDH
Median OS: 83 mo
= Median PFS: 42 mo
Median OS: 43 mo
_ Median PFS: 29 mo
ISS and R-ISS for multiple myeloma.Abbreviations: FISH, fluorescence in situ hybridization; ISS, International Staging System; LDH, lactate dehydrogenase; OS, overall survival; Costa et a|’ JNCCN 2020

PFS, progression-free survival; R-ISS, Revised International Staging System.aHigh-risk FISH abnormalities: t(4;14), t(14;16), and/or del(17p).



FIGURE 1. Proposed Modifica-
tions to Revised International
Scoring System to Incorporate
Additional High-Risk Features
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Caro et al, ASCO Educational Book 2021



PROGNOSTIC FACTORS IN MM : IS IT TIME FOR A REVISION?

t(4;14) 12-15% FGFR3 and NSD2 -Unfavourable prognosis
overcome by bortezomib
-Prognosis worsen by
concomitant del (1p32)

t(14;16) 3% cMAF Independent value?
gain(1g21) 30% CKS1B ? > 3 copies have independent
(at least 1 copy) prognostic value
del (1p32) 8% CDKN2C and FAF1 strong negative prognostic value
del (17p) 8% TP53 deleted or At least 50% marrow plasma cells

mutated or both

Corre’ J et al, Blood 2021



Table 1. Weighted cytogenetic prognosis factors in MM 100 4
Cytogenetic factor Coefficient
75 1
Trisomy 5 —0.3 £
Trisomy 21 0.3 § 50 4 P<0.001
a
t(4;14) 0.4 E
_ 5 25
Gain 1q 0.5 g
Lowrisk:  HR(95%CI) 1.00
del(1p32) 0.8 0 Medium risk: HR(95%CI) 2.51 (1.83 to 3.44); P<0.001
1——Highrisk:  HR(95%CI) 6.41 (4.57 to 8.99); P<0.001
de|(1 7p) 1.2 T T T T T T
0 1 2 3 4 5
Risk (scote = sum of coefficients) Years of follow-up
Low =0 N at risk
Intermediate >0 and =1 Low risk 260 254 243 225 207 181
Hiah -1 Medium risk 268 255 221 193 150 128
9 High risk 119 95 64 52 34 25

Corre’ J et al, Blood 2021



Harmony project
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Main variables

Antimyeloma treatment

Demographics

Baseline diagnostic labs (eg creatinine)

Baseline prognostic factors (eg ISS, FISH and LDH)
Performance status

Overall best response

Time to event (PFS, TTP, TTNT, PFS2, OS)

10843 patients from 16 clinical trials from 2005 to 2016
D’Agostino M. SIE 2021, ASH 2021



Impact of single-risk features (training set)
oS PFS

HR (95% CI) P value HR (95% ClI) P value
ISS ISS
Ilvs | - 1.55(1.42-1.69) <0.0001 s | - 1.35(1.26 - 1.44)  <0.0001
s | - 2.03(1.83-2.25) <0.0001 lvs | - 1.53(1.42-1.66) <0.0001
NA vs | —— 1.59 (1.28-1.96)  <0.0001 NA vs | —— 1.46 (1.24-1.73)  <0.0001
Del(17p) B Del(17p) -
YvsN - 1.74 (1.56 - 1.94)  <0.0001 YvsN - 1.41 (1.29-1.55)  <0.0001
NAvs N T 1.08 (0.93-1.24) 0.31 NA vs N re- 1.10 (0.98-1.23) 0.1
LDH LDH
> ULN vs < ULN e 1.66 (1.50 - 1.83)  <0.0001 > ULN vs < ULN - 1.33(1.23-1.45) <0.0001
NA vs < ULN - 1.00 (0.88-1.13) 0.96 NA vs < ULN - 1.02(0.93-1.13) 0.65
t(4;14) t(4;14)
YvsN s 1.56 (1.40-1.74)  <0.0001 YvsN he 1.49 (1.37-1.63)  <0.0001
v - 1.02(0.88-1.19) 0.81 Py ™ 1.06 (0.94-1.19) 0.35
- 1.45(1.29-1.63) <0.0001 - 1.37(1.25-1.50)  <0.0001
e 1.09 (0.99 - 1.20) 0.074 - 1.11(1.03-1.19)  0.0064
YvsN —— 1.34 (1.09-1.65) 0.0058 YvsN +eo— 1.15(0.96-1.37) 0.13
NA vs N - 1.00(0.90-1.10) 0.94 NA vs N hd 0.89(0.82-0.96) 0.0023
ECOG PS ECOG PS
- E 2
>{vs<1 1.32(1.20- 1.44) <0.0001 >1vs<1 1.16 (1.08 - 1.25)  <0.0001
NAvs <1 ——— 0.74 (0.45-1.24) 0.26 NAvs <1 —— 0.72 (0.47 -1.09) 0.11791
Heavy chain isotype Heavy chain isotype
IgA vs no-IgA - 123 (1.14-1.34)  <0.0001 IgA vs no-IgA b 1.10(1.03-1.17)  0.0049
NA vs no-IgA —T— 1.14 (0.85-1.54) 0.38 NA vs no-IgA —e— 0.92 (0.72-1.16) 0.48
Creatinine Clearance Creatinine Clearance
<45vs > 45 - 1.11(1.01-1.23) 0.036 <45vs>45 - 1.11(1.02-1.20)  0.0166
NA vs > 45 — T 0.85(0.58-1.23) 0.38 NA vs > 45 —— 1.01(0.78-1.31)  0.92603
T T T T
0.45 1 2.25 0.47 1 1.73
N Lower risk of death Higher risk of death " Lowe:risk of progression or death Higher risk of progression gr death

Multivariate Cox model adjusted for age, sex, transplant eligibility treatment and missing values.
Poor performance status defined as Eastern Cooperative Oncology Group (ECOG) performance status >1 or Karnofsky performance status <80.

Abbreviations. HR: hazard ratio; ISS: International Staging System stage; LDH: lactate dehydrogenase; CNA: copy number alteration; OS: overall
survival; PFS: progression-free survival



R2-ISS score definition

Patients with complete data for all risk features in the training set (n=2227)
0S

Risk feature OS hazard PFS hazard Score value* 1.00 TEE
ratio ratio .
ISS I 1.75 1.44 1 0.75
©
ISS Il 2.54 1.76 1.5 § -
2 050 7 —
Deletion 17p 1.82 1.43 1 g —
(@] J—
High LDH 1.60 1.37 1 025 1 —
Translocation 4;14 1.53 1.40 1 —
1q+ 147 1.33 0.5 0.00 '
0 20 4 Month 60 80 100
onths
Group Number of patients (%) Total additive score 12 105 o0 . o .
Low (|) 429 (19.3%) 0 169 159 138 108 55 15
Low-Intermediate (1) 686 (30.8%) 0.5-1 L po o ot o7 e
Intermediate-High (I11) 917 (41.2%) 15-2.5 e e e ' o s
High (IV) 195 (8.8%) 3-5 & % B % 5 :
4 29 17 9 8 0 0
5 5 3 1 0 0 0

Number at risk

*calculated on the risk of death, value rounded to the nearest 0.5 with ISS Il vs |
comparison as reference (score = 1).

Abbreviations. R2-ISS: Revision 2 of the International Staging System; ISS: International Staging
System stage; LDH: lactate dehydrogenase; OS: overall survival; PFS: progression-free survival.



R2-1ISS: OS and PFS training set

Il'vs I: HR 1.90, 95% CI 1.49 - 2.42, p-value<0.0001

IIvs I: HR 1.52, 95% CI 1.30 - 1.77, p-value<0.0001
Ill'vs I: HR 2.28, 95% CI 1.97 - 2.65, p-value<0.0001

lI'vs I: HR 3.58, 95% Cl 2.85 - 4.49, p-value<0.0001 1.00 7 IV vs |: HR 3.24, 95% CI 2.65 - 3.97, p-value<0.0001
1.00 IV vs |: HR 6.42, 95% Cl 4.91 - 8.40, p-value<0.0001
0.75 7
0.75 [
= o)
& S 050 -
[ 0.50 2
2 %
o Median OS s
= — \R * Median PFS
025 | — I Jomem 025 |
- WV 38 months -
-
- v
0.00 T T T T T T T T T T 0.00 T T T T T T T
10 20 30 40 50 60 70 80 90 100 0 10 50 60 70 80 90 100
Months Months
| 428(0) 417(7) 407 (11) 393(14) 369 (22) 356 (28) 317 (60) 261 (106) 183 (172) 115 (233) 55 (286) | 428 (0) 407 (7) 368 (10) 336 (12) 294 (18) 246 (22) 202 (42) 156 (69) 113 (101) 70 (138) 31 (170)
Il 686 (0) 646 (12) 626 (17) 597 (19) 550 (26) 514 (33) 432 (86) 346 (151) 222 (253) 129 (333) 54 (399) I 686 (0) 604 (11) 524 (14) 448 (15) 370 (20) 302 (23) 238 (47) 174 (85) 108 (133) 64 (169) 21 (201)
L 917 (0) 829 (24) 743 (40) 671 (48) 599 (55) 539 (63) 409 (130) 292 (199) 190 (274) 117 (335) 56 (389) i 917 (0) 750 (23) 585 (36) 437 (42) 326 (47) 252 (52) 188 (76) 133 (102) 83 (137) 47 (162) 24 (181)
v 195(0) 159(6) 136(7) 113(9) 84(13) 69(16) 55(24) 41(32) 19(45) 14(49) 6(54) v 195(0) 141(5) 93 (6) 45(10) 32(11) 26(14) 20(19) 10(27) 7(27) 3(31)
Number at risk Number at risk
Prognostic score R2-ISS low | (N=428) R2-ISS low-int Il (N=686) R2-ISS int-high 11l (N=917) R2-ISS high IV (N=195)
R-ISS | 428 169 0 0
R-ISS I 0 517 811 44
R-ISS 111 0 0 106 151

Abbreviations. R2-ISS: Revision 2 of the International Staging System; R-ISS: Revised International Staging System;
HR: hazard ratio; OS: overall survival; PFS: progression-free survival; HR: hazard ratio; Cl: confidence interval.



ISS

Stage |

B2-microglobulin < 3.5 mg/L
and

Albumin 23.5 g/dL

\

Y

Y

R-ISS

Stage |

ISS| stage |
and
No high-risk FISH®
and
Normal LDH

Median OS: not reached
Median PFS: 66 mo

Median OS: 83 mo
Median PFS: 42 mo

Median OS: 43 mo
Median PFS: 29 mo

ISS and R-ISS for multiple myeloma.Abbreviations: FISH, fluorescence in situ hybridization; ISS, International Staging System; LDH, lactate dehydrogenase; OS, overall survival;

PFS, progression-free survival; R-ISS, Revised International Staging System.aHigh-risk FISH abnormalities: t(4;14), t(14;16), and/or del(17p).

R2-1SS

Stage Low | OS:nr
19% PFS:68 m

0S:109 m
PFS:45 m

0S:68 m
PFS:30 m

0S:38 m
PFS:20 m

Patriarca F, personal comunication



Gainlq (3 copies of 1q) vs Amplq (amplification, 24 copies of 1q) in carfilzomib-
treated NDMM patients (Forte study)

19 CNA is a poor prognostic factor in NDMM

c
oo

0.8

0.6

Probability of Survival
0.4

0.2

0.0

p<0.0001

- No Gain(1q) (n =679)
— Gain(1q) (n = 357)

19 copy number may predict patients’ outcome?-3

4 Normal

24 copies

T T T T T
12 24 36 48 60

Months

3 copies |

METHODS: Gain1q defined as = 10% of nuclei with 3 copies of 19 and Amp1q defined as = 20% of nuclei
with 24 copies of 1q By FISH on purified CD38+ marrow PC in 474 pts at baseline

CNA: Copy Number Alteration; NDMM: Newly Diagnosed Multiple Myeloma.

1. Shah et al Leukemia 32, 102-110 (2018); 2. Walker et al. Leukemia 33,
159-170(2019); 3. Schmidt et al Blood Cancer Journal 9, 94 (2019).

D’Agostino M, IMW 2021



Survival analysis

PFS

Median PFS Median OS
(months) (months)
Normal 1q 76% Not reached 93% Not reached
Gainlq 59% 53 87% Not reached
Amplq 37% 21.2 55% 53.5
0S

Gain1q vs. Normal 1q: HR 1.65, 95% Cl 1.16 - 2.34, p=0.0052
Amp1q vs. Normal 1q: HR 3.13, 95% CI 2.08 - 4.69, p<0.0001

Amp1q vs. Gain1q: HR 1.90, 95% CI 1.27 - 2.84, p=0.0020

1.00 7

g

S 0.75 1

5

(2]

[}

o

T 050 T .

o | :

7] | |

[%)] 1 |

o = Normal 1q i :

g 0.251 = Gain1q i !

a = Amp1iq | |

0.00 . 21z . 153
0 10 20 30 40 50 60
Months

Normal 19 219 (0) 205(3) 185(5) 168(7) 149 (12) 89(65) 10 (140)
Gain1q 129 (0) 112(4) 97 (5) 79 (6) 66 (9) 37(33)  2(65)
Amp1q 52 (0) 33 (0) 26 (0) 23 (0) 17 (0) 10 (5) 3(10)

Number at risk (number censored)

Abbreviations. PFS: progression-free survival; OS: overall survival; y: year; HR, hazard ratio.

Overall survival

Gain1q vs. Normal 1q: HR 1.71, 95% CI 0.97 - 3.01, p=0.066
Amp1q vs. Normal 1q: HR 4.99, 95% CI 2.8 - 8.87, p<0.0001
Amp1q vs. Gain1q: HR 2.92, 95% CI 1.69 - 5.04, p=0.0001

1.00 T
——
0.75 1
L0 5] B e |—|
= Normal 1q i
0.25 7 = Gain1q ;
= Amp1q |
0.00 . . . . 1935
0 10 20 30 40 50 60

Months

Normal 19 219 (0) 213 (3) 206 (6) 198 (9) 186 (18) 112(85) 12 (184)
129 (0) 120(4) 115(7) 107(8) 99 (13) 52(52)  4(99)

Gain 1q
Amp 1q

52

(0) 42 (0) 34 (1) 29 (1) 24 (4) 18 (11) 4 (21)
Number at risk (number censored)



PFS by MRD

MRD pos (10-5)* MRD neg (10-5)*
Gain1q vs. Normal 1q: HR 1.83, 95% CI 1.18 - 2.86 Gain1q vs. Normal 1qg: HR 1.81, 95% CI 1.05 - 3.13
Amp1q vs. Normal 1q: HR 4.74, 95% Cl 2.88 - 7.80 Amp1q vs. Normal 1q: HR 2.92, 95% CI 1.5 - 5.65
Amp1q vs. Gain1q: HR 2.58, 95% CI 1.56 - 4.29 Amp1q vs. Gain 1g: HR 1.61, 95% C1 0.82 - 3.14
1.00 1.00
© ©
2 2
c 0.75 A s 075
=} =}
(2] (2]
® ®
2 2
T 0.50 A : & 0.50
Re] ' Ke] :
0 ! 7] i
[72] ] [72] '
o : o :
S 0.25 - i 2 0.25 1 = Normal 1q g
QL_ E DL. - Ga|n1q i
! i = Ampiq ;
0.00 73 . . 131.8 . . . 0.00 .46:7
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Months Months
Normal 1q 98 (0) 84 (3) 73 (5) 61 (7) 53 (9) 28 (30) 1 (55) Normal 1g 121 (0) 121(0) 112(0) 107 (0) 96 (3) 61 (35) 9 (85)
Gain1q 58 (0) 43 (4) 35 (4) 26 (5) 20 (6) 7 (15) 1 (20) Gain1q 71 (0) 69 (0) 62 (1) 53 (1) 46 (3) 30(18) 1 (45)
Amp1q 29 (0) 11 (0) 6 (0) 6 (0) 3(0) 2(1) 1(2) Amp1q 23 (0) 22 (0) 20 (0) 17 (0) 14 (0) 8 (4) 2 (8)
Number at risk (number censored) Number at risk (number censored)

Analysis performed by multiparameter flow cytometry (MFC) before maintenance in the intention-to-treat population.

PFS: progression-free survival; HR, hazard ratio; MRD: minimal residual disease, POS, positivity; NEG, negativity.



GENE EXPRESSION PROFILES

Table 2
Summary of main reported prognosis signatures allowing identification of high risk
multiple myeloma patients
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Szalat et al, Clin Cancer Research 2016
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NGS data of 1273 NDMM pts across Europe and USA
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The distribution of driver mutations, translocations, and copy number alterations by risk groups

Walker BA et al, Leukemia 2019



DOUBLE HIT MULTIPLE MYELOMA

100% o 1 100% g et iithe som
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18-Month 18.Month
Events /N Estmate Deaths /N Esimate
IMWG owistandord nak, P Rak: Lox Rak 651357 1% Sa o9 - } 10 [} Lt 2% 158 S
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Log-rank pvake < 0001 Log.rank p-value < 0001

A high-risk subgroup was defined by recursive partitioning using either a) bi-allelic TP53 inactivation or
b) amplification (>4 copies) of CKS1B (1g21) on the background of International Staging System |,
comprising 6.1% of the population (median PFS = 15.4 months; OS = 20.7 months)

Walker BA et al, Leukemia 2019



BI-ALLELIC INACTIVATION OF TP53

1€-Moeth

WiHs Type 2501765
Logsank p-value <« 0001

Bvents /N Estmate
xhve 22/3 % (19, 54
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0 M 48
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Deats /N Estimate
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TPS3 Wikd Type 105/ 765
Log-rank p-value < D001

TP53 deletion was seen in 9.0% and mutations in 5.5% of patients.

Any event at TP53 was found in 14.5% and bi-allelic events in 3.7% of patients.

Walker BA et al, Leukemia 2019
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RISK AT DIAGNOSIS AND DINAMIC RISK (MRD by NGF)

R-ISS-l vR-ISS-II: P = .423
R-ISS-l vR-ISS-III: P = .486
R-ISS-Il v R-ISS-IIl: P=.681
100 —— T 1
80 - l
X 60-
w
(W
o. 40 4
20— R-ISS-I, median PFS: not reached
= R-1SS-Il, median PFS: not reached
= R-ISS-IIl, median PFS: not reached
T T 1 Ll T
0 12 24 36 48 60
Time Since Study Entrance (months)
No. at risk
R-ISS-1 55 55 54 37 7 0
R-ISS-2 114 114 m 78 19 0
RISS-3 8 8 8 6 1 0

R-1SS-l v R-ISS-II: P=.126
R-ISS-1 v R-ISS-lIl: HR, 1.69; 95% Cl, 1.19 to 2.38; P=.003
R-ISS-Il v R-ISS-III: HR, 1.95; 95% Cl, 1.08 to 3.53; P=.027

100
80
< 60
w
WS
o 40+
204 — R-ISS-I, median PFS: not reached
m— R-ISS-Il, median PFS: 38 months
= R-ISS-Ill, median PFS: 14 months
T T 1 T T
0 12 24 36 48 60
Time Since Study Entrance (months)
No. at risk
R-1SS-1 59 51 45 26 4 0
R-1SS-2 150 119 99 58 18 0
R-1SS-3 18 13 8 3 0 0

UNDETECTABLE MRD
205/458 pts (45%)
14/205 (7%) relapsed

PERSISTENT MRD

Paiva B et al, JCO 2020




CONCLUSIONS

The definition of risk in MM continues to evolve.

High—risk cytogenetics and clinical features standardized in R-ISS
should be integrated by:

-amplification (>4 copies) of 1921 (R2-ISS)
-genomic data (biallelic inactivation of TP53 and >4 copies of CKS1B)

-dynamic evaluation of MRD



TUMORAL CIRCULATING PLASMA CELLS
by NEXT GENERATION FLOW
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Sonaja-Flores et al, Blood Cancer J 2018



