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Gammapatias Monoclonales

LLas gammapatias monoclonales (GM) constituyen un grupo de
trastornos caracterizados por la proliferacion clonal de celulas
linfoides B en los ultimos estadios madurativos (celulas plasmaticas
y/o linfoplasmocitos) que producen una Ig homogenea de caracter
monoclonal (componente M o CM)

El caracter monoclonal lo define la expresion de un solo tipo de
cadena ligera (kx o A) (restriccion de cadena ligera) y, cuando la
paraproteina es completa, un solo tipo de cadena pesada
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Gammapatias Monoclonales
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Mieloma maltiple (136, IgA, (gD ), I"fE' cadenas ligeras)
Formas especiales de mielema mi iltiple { mielema quiescente,
levcemia de células plasmaéticas, mieloma no secretor,
mieloma ostecsclerotico, mieloma en pacientes jOvenes )
Plasmocitomas localizados
asmocitoma Sseo solitanio
pritoma extramedular
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Cammapatias monoclonales de signific rJlJ.. desconocido
Gan wnapatia monoclonal idiopatica (lgG, lg4, [0M y rara vez
cadenas ligeras)
Gammap: 11| as monoclonales transitorias {infecciones,
trasplante de meédula dsea, trasplante renal)

Gammapatia maligna
mas frecuente:

*4 casos/100,000 habs.
1% todas las neoplasias
*10% hematologicas
*Edad: 60-65 anos

Gammapatia
mas frecuente
1-5% Poblacion
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Plasma cell discrasias: diagnhostic criteria

. Monoclorr]lal f Sml\c/l)ullc!elrlng Multiple
ammopat Y 0 ultiple Myeloma
uncertain significance Myeloma
(MGUS) S
Monoclonal < 3 g/dL serum 23 g/dL serum Present
component (serum/urine)
AND AND/OR AND
Bone Marrow < 10% > 10% > 10%"
Plasma Cells (%)
AND AND AND
Myeloma-defining eventAbsent Absent Present

Hypercalcaemia: serum calcium >0.25 mmol/L (>1 mg/dL) higher than the upper limit of normal or >2.75 mmol/L
(>11 mg/dL)

Renal insufficiency: serum creatinine >177 pmol/L (>2 mg/dL)
Anaemia: haemoglobin value of >20 g/L below the lower limit of normal, or a haemoglobin value <100 g/L

IMWG 2006
Bone lesions: one or more osteolytic lesions on skeletal radiography
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MM: Impacto en Sobrevida
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Figure 5. Duration of survival after diagnosis of multiple my-
eloma (MM) 1n 1027 patients and expected survival. Median of
observed and expected survival, 2.8 vears and 10.6 vears, respec-

tively.

Kyle, MCP 2003




Table 2 | Risk stratification of multiple myeloma
Category Risk factors Approximate
frequency (%)
Low-risk multiple Absence of intermediaterisk or hightisk 75
myeloma factors
Intermediate-risk t{4;14) plus absence of 17p deletion or 10
multiple myeloma hightisk gene-expressionprofiling signature
High-risk multiple Presence of 17p deletion or high-risk 15
fyeloms gine-axpressionprofiing signeture 0 26 48 72 96 120 144 168 192 216
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Myeloma treatment in the last

century

1846 1960 1970 1980 1990
2010—

Melphalan
(1958, Blokhin)
Ann NY Acad Sci

Mr McBean Alkylating
0 Chest brace, | dcoid

blood letting glucocorticolds

d Quinine and (1969)

iron

& Dover powder Combination chemotherapy
(opium) Vincristine

Doxorubicin
Dexamethasone
Ara-C

HDACSs, Histone deacetylases; IMiDs, immunomodulatory drugs;
mAbs, monoclonal antibodies; Pls, proteasome inhibitors

High-dose chemotherapy
Stem-cell transplantation

2000 2003 2004

Bortezomib ‘

Lenalidomide

Thalidomide

New IMiDs: pomalidomide

New PlIs: carfilzomib; ixazomib; oprozomib
mMADbs: elotuzumab, daratumumab, isatuximak
HDACSs: panobinostat



TMO en MM

A PROSPECTIVE, RANDOMIZED TRIAL OF AUTOLOGOUS BONE MARROW High-Dose Chemotherapy with Hematopoietic

TRANSPLANTATION AND CHEMOTHERAPY IN MULTIPLE MYELOMA

Overall Survival (%)

15 30 a5 60
Month

63 (53-73) 35 (22-50) 12 (1-40)
69 (58-78) 61(50-71) 52 (38-67)

Stem-Cell Rescue for Multiple Myeloma

1.004 P=0.0) by Wilcoxon test
P=0.04 by log-rank test
0754
§ 0.50+
H\
| —
0254
0.00 + - v “
o 0 &0 60 30
Months
No. at Risk
Intensive therapy 701 i % is “
Standard therapy 200 129 70 30 B

Figure 2. Kaplan—Meier Estimates of Overall Survival in the Intention-to-Treat
Population.

Overall, there was an improvemnent in median survival of 11.8 months in the
intensive-therapy group (median survival, $4.1 months; 95 percent confidence
interval, 44.9 10 65.2) as compared with the standard-therapy group (42.3
months; 95 percent confidence interval 33.1 to 51.6; P-0.04 by the log-rank
test and P 0.03 by the Wilcoxon test).

Attal, NEJM 1996
Child, NEJM 2003
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Immunophenotypic Characterization of Plasma Cells
from Monoclonal Gammopathy of Undetermined
Significance Patients

Implications for the Differential Diagnosis between MGUS and
Multiple Myeloma
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Gammapatias Monoclonales

Antigen C P P MM, Myslomatous PCs

CD38-FITC 1,299,650 = 396,251" 694,067 + 367 668" 467 801 = 158.652
CD1%-PE 50,985 = 35.224" 2002 = 2906" 3457 £ 5222
CD56-PE 14,316 = 16,243% 55,792 = 73,808° 67,679 £ 62,478

Results are expressed as mean * 50 n MESF units. There ware no signihcant difierences between clonal BMPCs and myedomatous PCa. For the
CD5E-PE antigen, for polyclonal BMPCs, MESF values rater axclusively to COSE™ calls,

B = 0.001,

P = 0.007.

P = 0.008




Gammapatias Monoclonales
Patron de Citometria de Flujo

Mieloma Multiple
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(Gammapatias Monoclonales
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Gammapatias Monoclonales
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Patron Inmunofenotipico en Dco Diferencial

Table 4. Clinical and Biological Feawres in MGUS and MM Patients

FParameter MM

Age (years) 61 +12
Osteolytic bone lesions B6%

Hemoglobin (g/dl) 105 =30
Total protein (g/L) 81+21

Amount of MC (g/dl) 4658 + 2526

Ca** (mg/dl) 97 +13
B2-microglobulin {mga/L) 48+53
LOH (IUfL) 311 =103
CRP (mg/dl)

% BMPCs by morphology

% BMPCs by immunophenotype

% S-phase BMPCs

% INPCs

% Cases with >3% INPCs

MGUS P value

66 =+ 11 0.04
0% 0.0001
13.7 =16 0.0001
75 +0. 0.0001
1541 = 550 0.0001
9.5 = 0.6 M5
2310 0.005
NS
NS
0.0001
0.0001
NS
0.0001
0.0001

oy
w N S

I+ 1+ 1+ 1+ 1+

M = &
o B S A ]

r

% INPCs, percentage of immunophenctypically normal BMPCs; CRP, C-reactive protein; LDH, lactic dehydrogenase; MC, monoclonal component;

MG, statistically nonsignificant.




Patron Inmunofenotipico en Dco Diferencial

Table 5. Stage IA MM Patients: Individual Distribution
According to Conventional Diagnostic Criteria

% BMPCs by Amount/type of
Patient morphology MC % INPCs

27 2700/1gA 0
1350/1gG 0
25 3680/1gG 0
16 3100/1gA 0
11 3710/1gA 1.7
12 4500/1gA 0

% INPCs, percentage of immunophenotypically normal BMPCs; MC,
manocional component,

% INPC 2%
CP-Marfolagia 8%

@stealisis =2 MGUS: 76 casos
@.\Monoclonal 11% MM: 65 casos

0% 5% 10% 15%

U0 (CAS0S



Progresion a MM Sintomatico

Probability of Progression (%)

Smoldering Multiple Myeloma

10 15

Years since Diagnosis




- non IgG MGUS
- M-protein = 15 g/L
- Abnormal serum kappal/lambda FLC ratio

All 3 factors abnormal

Any 2 factors abnormal

Any 1 factor abnormal

Serum M-spike <1.5 gm/dL, IgG Subtype and normal FLC ratio

Rajkumar Blood 2005




-DNA aneuploidy

-Multiparameter flow cytometry of bone marrow plasma cells
(295% aberrant BM plasma cells)

P < .001

0,8— Score2 (n = 16). Median: 61 months
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New criteria to identify risk of progression in monoclonal gammopathy of
uncertain significance and smoldering multiple myeloma based on multiparameter
flow cytometry analysis of bone marrow plasma cells

Ernesto Pérez-Persona,! Maria-Belén Vidriales,' Gema Mateo,' Ramén Garcia-Sanz,'-2 Maria-Victoria Mateos,’
Alfonso Garcia de Coca,® Josefina Galende,* Guillermo Martin-Nufiez,® José M. Alonso,® Natalia de las Heras,’
José M. Hernandez,? Alejandro Martin,® Consuelo Lépez-Berges,! Alberto Orfao,>'? and Jesus F. San Miguel'?
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Figure 2. Time to progression in MGUS and SMM according to the
percentage of immunophenotypically aberrant plasma cells. (A) For
MGUS, the median time to progression (TTP) was 107 months versus not
reached (nr) for paftients with 95% or greater versus less than 95% < W5 aPG [ = 28). Medan: r
aberrant PC, respectively (P < .001). (B) For SMM, the median TTP was i — —

34 months vs not reached for patients with 95%: or greater versus less than % i - 1 LE

95% aberrant PC, respectively (P < .001). Time (mo) from disgnoals




Oral melphalan and prednisone chemotherapy plus
thalidomide compared with melphalan and prednisone alone
in elderly patients with multiple myeloma: randomised

controlled trial
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Time to progression (n = 669)

/8% improvement in median TTP with bortezomib
1.0 4
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Lenalidomide plus high-dose dexamethasone versus
lenalidomide plus low-dose dexamethasone as initial
therapy for newly diagnosed multiple myeloma:

an open-label randomised controlled trial

Mighdose (e227)  Low dose (ne220)"  pvalue
Marmatokageal
Haernoghoten 155 (444 on
Patekts 1% um 083
Noutrophis LT ) 44(20) om
Moo haerna tological
0 T T T T T T 1 Deep vein tvomboss or pulmonary embolsm 57 (26) 7( 00003
iber at risk INFRCTION OF PROUMONS 35(16) 2009 004
Highdose 222 135 78 59 38 20 ") 0 TS ’:g:' ‘:“’ :‘;
Lowdose 217 141 85 63 44 7 10 o d e P . e
4 —— Deathwithout disease (high dose iy nBas 009 008
e Dol Iwﬁ (;:‘m)) Newsopathy S 4 o1
T W'MMW) NOO-TRUropating wEsNes 50y 2.4 om
- — Progressive disease dose Summary
E ‘ (‘W ) Any grade 3 or higher in first 4 months 1762 76035 0-0001
Aty Grade 3 or Bighes nony Raematokogecal 146 (65) 106 (48) 00002
g o Loy 3T Aty TIM2 Burng Thesagy
r Any guade £ or higher non-haematologcd 4m) 1814) 00002
s tona Ry 3t any Lime Surng theragy
3 E£ady mortaity (hrst § months) e 1 0003
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1 1

Rajkumar, Lancet 2010



Daratumumab: MM refractario/Recaida

EJM 2016.pdi Ab

The NEW ENGLAND JOURNAL of MEDICINE

Median
Mo. of  Progression-free
Patients Survival
Mo
Daratumumab Group 286 ME
Control Group 223 184
12-mo
100+ progression-free
survival
A3 (8959 CI, TRI-ET.2)
%04 Draratumumab group
£
=
: o0
" Hazard ratio for progression or death,
8 0.37 (95% €I, 0.27-0.53)
< P<0.001 :
2 H
E 40 ! Control group
g :
a '
201 :
ﬂ 1 1 I : I 1 1
4] 3 ] 9 12 15 13 21
Month
Mo. at Risk
Control group 133 24% 206 179 139 16 5 1]
Daratumurmab group 186 266 242 32 129 55 i 0

Figure 1. Progression-free Survival.

Shown are the results ong patients in the intention-to-
treat population, whiclll G Ty T RN+ : : value is based on a stratified
log-rank test. The darz dexamethasone, and the control

group received lenalidomide and dexamethasone. NE denotes could not be estimated.




Daratumumab: MM refractario/Recaida

A Frogression-free Survival

Proportion Surviving without Progression

Mo. at Risk

Draratumumalb
group

Control group

Daratumumiak Control
Group Group
[M=251) [MN=24T)
Median progression-free MNE 72
10 survival [ma)
'h.-*.
0.8+
Daratumurnab
0.6+ -ﬂ.t
= ek =il =k
0.4 -
Hazard ratio for progression or death,
0249 daratumurmab vs. control, Control
0,39 (95% Cl, 0L28—0.53), P=0.001
'DG- T T T T ]
1] 3 B 9 12 15
Months since Randomization
251 215 l4a 56 11 0
247 152 106 25 5 i}

B Time to Disease Progression

Daratumumak Control
Group Group
(M=251) (N=247)
Median tirme 1o disease HE i

progression (ma)

10
5
i 0.8+
E Daratumurmab
'JE 0.5
E
8D
_‘I:
£ 04
a Hazard ratio for progression,
_E daratumumab vs. contral,
‘E 02= 0.30 (95% CI, 0.21-0.43), P=<0.001 Control
n& T T T T L}
1] 3 b b 12 15
Months since Randomization
Mo. at Risk
Daratwmumak 251 214 145 56 11 0
group
Contral group 247 181 106 25 5 1]
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Table 5  International Myeloma Working Group uniform response criteria: CR and other response categones

Response subcategory Response oritena”

sCR CR as defined below pius
Normal FLC ratio and
mam?thwma
immunofiuorescence

CR Negative mmunofixation on the serum and wine and

Disappearance of any soft tissue plasmacytomas and
< 5% plasma calls in bone marrow”

VGPR Serum and urine M-protan detectable by immunofoation but not on dectrophoresis or
90% or greater reduction in serum M-protain plus urine M-protein level <100 mg per 24 h

= 50% reduction of serum M-protsin and reduction in 24-h urinary M-protein by > 90% or
10 <200mg per 24h

If the serum and urine M-protein am unmeasurable ? a » 50% decrease in the difference
between nvolved and uninvolved FLC levels is required in place of the M-protein criteria
If serum and urire M-proten are unmeasuratie, and serum free ight assay is also
unmeasurable, >50% reduction in plasma celis is required in place of M-protein,
provided baselne bone marow plasma cell parcentage was > 30%

In addition to the above ksted criteria, if present at baseline, a > 50% reduction in the size
of soft tissue plasmacytomas is also required

SO hot recommended for use as an indicator of Not mesting criteria for CR, VGPR, PR or progressive disease
response; stability of dsease is best described by
providing the time 10 progression estimates)

wmp;ﬁammncmmmmmmso.mm.mmwmmmm
very rESpONSE.

“All response calegories require two consecutive assessments made at amytime before the institution of any new therapy; all categories also require
no known evidence of progressive or new bone kesions If radiographic studies were performed. Radiographic studies are not required 1o salisfy

requirements.

“Confrmation with repeat bone marrow biopsy not needed.
‘hmuddmuo*emmmmmmmmmnwwmmm
requires a minimum of 100 plasma cells for analysis. An abnormal ratio reflecting presence of an abnormal done s k/4 of >4:1 or <1:2,

MbTﬁbAthMdm

Durie, Leuk & Lymph 2006
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Lenalidomide plus dexamethasone versus thalidomide plus

dexamethasone in newly diagnosed multiple myeloma: a comparative

analysis of 411 patients

% of patients

Number at risk
lenvdex
thal/dex

lervdex: 26.7 m (68 events)
thal/idex: 17.1 m (59 events)
HR 0.69; 95% C10.48-0.98, P= 036

PFS

o - ;)
months

228 40 14

183 19 8

LEN - DEX
Table 3. Best responses to treatment
All patients

Response thal/dex (n = 183), n (%) len/dex (n = 228), n (%) P
CRor VGPR 22 (12.0) 78 (34.2) < .001
PR or better 112 (61.2) 183 (80.3) < ,001
CR X i < .001
VGPR 16 (8.7) 47 (20.6) < .001
PR 90 (49.2) 105 (46.1) 528
SD 42 (22.9) 26 (11.4) 002
PD 1 (0.6) 5(22) 232
NA 28 (15.3) 14 (6.1) —




blOOd e LEN - DEX

Lenalidomide plus dexamethasone versus thalidomide plus
dexamethasone in newly diagnosed multiple myeloma: a comparative
analysis of 411 patients

B 1.00
OS en pcts No TMO
——
©.75] "L len/dex Conclusién
1z = wpep -y
E i—w-oo 1 +
'ﬁ - Serie retrospectiva
B ©. 50
& , - Dosis altas de Dexa en la mayoria
thal/dex
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R 0.53; 95% C1 0.31-0.92; P= .023
0. 00 r
months
Number at risk
len/dex 17 46 19
thal/dex 73 36 21



Importance of achieving stringent CR

after ASCT in multiple myeloma

» Fully defined stringent CR using sFLC+IHC discriminates different
outcomes among patients in CR
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Re-defining the CR criteria in MM

<5% PCsin Negative IFE Disappearance of soft
bone marrow of serum and tissue plasmacytomas

urine
Cellular clonality Cellular production Cellular dissemination
* Immunohistochemistry  SFLC « PET/CT
* Flow cytometry * Hevwylite « WB-MRI
« ASO-PCR » |sotype specific LC-MS/MS

« NGS



MM al Diagndstico
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A multiparameter flow cytometry immunophenotypic algorithm
for the 1dentification of newly diagnosed symptomatic myeloma
with an MGUS-like signature and long-term disease control

This article has been corrected since Advance Online Publication and a corrigendum is also printed in this issue
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a TTP

100" e o»c‘l
80 = Median. NR
59% =t 10y
o0 = .
f.
e Madian 44 manths
404 14% a1 10y
20~ \\\\‘L
g = HR:327; P<10*
T T L L Al v Al T
0 20 40 60 80 100 120 140

Time from dagnosis (months)

MGUS-like protie (n=52)

Table 2. Biclogical characteristics of clonal PCs in MM patients with an
MGUS-like profile by computerized MFC immunophenotyping vs
other symptomatic (non-MGUS-like) MM patients
Symptomatic MM MGLU5 Non MGUS P-value
like like
*CD81 4+ expression on clonal PCs by 20 51 0.06
MFC, %
Hyperdiploid DNA content, % 58 51 04
Plasma cells in 5 phase, % 0.7 1.2 0.02
Cytogenetcs, %
lgH translocations 18 40 0.06
ti44 o n 0.1
ti11;14) &6 15 03
ti1416) o 4 04
other tilgH) 12 10 08
deli13q) [ 45 0.002
del(17p) 6 7 09
"High-risk cytogenetics 6 20 0.2
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Smouldering MM:

Heterogeneous disease

TTP (%)

0.07

High risk sMM:

50% of prg risk at 2
yrs

Ultra high risk sMM:

70-80% of prg risk at 2
yrs

p =0.003

) True-

Median 73 months
SMM
JJl Median not reached
Ar———@——- —‘ MGUS
| | | | | |
0 24 48 72 96 120
Months

Is possible to identify this group of patients?




Smouldering Multiple Myeloma: Whole MRI

149

patients with asymptomatic MM

Whole MRI: 28% of pts: Focal lesions
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Median TTP: 13 m

Log-rank p <0.001
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TimeZsin8e MRI Fredtment (fhorfths?
126 106 81 64 49 36 20 11 3 1 1
23 19 10 5 3 2

> 1 Focal lesion plus diffuse pattern4 adverse prognosis

1. Hillengass J, et al. J Clin Oncol 2010;28:1606-1610
2. Kastritis E, et al. Leukemia. 2013 Apr;27(4):947-53



Len-dex vs no treatment: TTP to active disease
(n =119)
Per-protocol Patients population

Median follow-up: 40 m

8

Treatment group

Disease (26)

Observation group

Hazard ratio for progression, 0.18
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No. at Risk

Treatment group 57 57 48
Observation group 62 49 32

Mateos MV, et al. NEIJM 2013

Median follow-up: 75 m

Treatment Group

Hazard ratio for progression: 0-24, p<0-0001

Mateos MV, et al. Lancet Oncology 2016: accepted for
publication



Len-dex vs no treatment: TTP to active disease
(n =119)
Per-protocol Patients population

Median follow-up: 40 m Median follow-up: 75 m

Cambio de Paradigmas?
Tratamiento Prec6z
Tratamiento mas Intensivo?
Enfoque de Multiples Estrategias?
CURACION?
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Hazard ratio for progression: 0-24, p<0-0001

No. at Risk

Treatment group 57 57 48 38 20 0 10 20 30 40 50 60 70 80 90 100
Observation group 62 49 32 21 11

Mateos MV, et al. Lancet Oncology 2016: accepted for
Mateos MV, et al. NEJM 2013 publication



