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Improving Survival in MM 

25% of patients live  
less than 3 years 



Quando trattare 



Differen'al	  diagnosis	  

Adapted from Dimopoulos M et al. Blood. 2011;117:4701-4705. 

C:	  Serum	  Calcium	  ≥11.5	  mg/dL	  
R:	  Renal	  insufficiency:	  serum	  crea'nine	  >2	  mg/dL	  
A:	  Anemia:	  Hb	  <10	  g/dL	  or	  2	  g/dL	  below	  normal	  
B:	  Bone	  lesions:	  ly'c	  or	  osteopenic,	  or	  pathologic	  fractures	  

Monoclonal	  	  
gammopathy	  of	  	  
undetermined	  	  
significance	  	  
(MGUS)	  

Asymptoma'c	  	  
(smoldering)	  	  
myeloma	  

 
 

Symptoma'c	  myeloma	  

Serum	  	  
monoclonal	  

protein	  

 
<3	  g/dL	  

 
≥3	  g/dL	  

Presence	  of	  serum	  and/or	  	  
urinary	  monoclonal	  protein	  

Clonal	  BM	  	  
plasma	  cells	  

 
<10%	  

And/or 
≥10%	  

 
≥10%	  

 
 
End-‐organ	  	  
damage	  

 
 

Absent	  

 
 

Absent	  

Present;	  
Can	  be	  aWributed	  to	  the	  	  
underlying	  plasma	  cell	  	  

prolifera've	  disorder	  (CRAB	  	  
symptoms)	  



IMWG UPDATED CRITERIA FOR THE DIAGNOSIS OF MM 
 

Rajkumar V. et al., Lancet Oncology 2014 





Risk of SMM progression to active MM according 
to different prognostic 

systems 

A. SMM risk based on BMPC>=10%, M-protein >=30 g/L21 
B. SMM risk based on BMPC ≥10, M-protein ≥30 g/L, and involved FLC / uninvolved FLC ≥82 

C. SMM risk based on involved FLC / uninvolved FLC ≥100 

D. SMM risk based on (absence of CD19 and/or CD45 expression, over expression of CD56, or weak expression of CD38) and immunoparesis of 
 either of the uninvolved immunoglobulins 

E. SMM risk based on presence (bold solid) or absence (solid) of 1 or more focal lesion on whole body MRI 
F. SMM risk based on FISH 
G. SMM risk based on high risk iFISH (del 17p, t(4;14), +1q21, or hyperdiploidy) and high tumor burden (M-protein >=20 g/L) 

Angela Dispenzieri Blood 2013 Prepublished online October 21, 2013 



Not	  CRAB	  but	  now	  SLiM	  CRAB	  
•S	  (60%	  Plasmacytosis)	  
•Li	  (Light	  chains	  I/U	  >100)	  
•M	  (MRI	  1	  or	  more	  focal	  lesion)	  
•C	  (Calcium	  elevaHon)	  
•R	  (Renal	  insufficiency)	  
•A	  (Anemia)	  
•B	  (Bone	  disease)	  

Rajkumar	  et	  al.	  IMWG	  updated	  criteria	  for	  the	  diagnosis	  of	  mulHple	  myeloma.	  Lancet	  Oncol.	  	  2014;15:e538-‐e548	  

AcHve	  Myeloma 



IMWG UPDATED CRITERIA FOR THE DIAGNOSIS OF MM 
 

Rajkumar V. et al., Lancet Oncology 2014 



Regelink  J. et al., BJH 2013 

• 32 directly comparison studies, prospective and retrospective, 
1661 patients 

• All index tests had sensitivity above 0,9 as compared to WBXR 
(low false negative). Fewer additional lesions detected by PET/
CT and MRI as compared to WBLDCT             

• WBLDCT can replace WBXR 

• Modern imaging techniques detected fewer lesions in the skull 
and ribs              «We therefore recommend additional X-ray of 
the ribs and the skull if clinically relevant» 

COMPARISON OF PET, PET/CT, MRI OR CT vs WBXR AT STAGING 



•  Whole-‐body	  LDCT	  seems	  to	  be	  most	  suitable	  for	  the	  detecHon	  
of	  osteolyHc	  bone	  disease	  in	  paHents	  with	  mulHple	  myeloma	  at	  
diagnosis,	  replacing	  whole-‐body	  x-‐ray.	  

•  Whole-‐body	  MRI	  (or	  at	  least	  MRI	  of	  the	  spine	  and	  pelvis	  if	  
whole-‐body	  MRI	  is	  not	  available)	  should	  be	  performed	  for	  all	  
paHents	  with	  smoldering	  mulHple	  myeloma	  with	  no	  lyHc	  lesions	  
to	  look	  for	  occult	  disease,	  which	  may	  jusHfy	  treatment.	  	  

•  PET/CT	  seems	  to	  be	  inferior	  to	  MRI	  regarding	  the	  detecHon	  of	  
marrow	  involvement	  in	  mulHple	  myeloma,	  but	  it	  is	  probably	  the	  
best	  technique	  for	  opHmal	  definiHon	  of	  CR	  and	  follow-‐up	  of	  
paHents	  with	  myeloma.	  	  

•  	  	  
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Problemi nella «real life» 

v  Accessibilità del dosaggio delle FLC 

v  Accessibilità,  costi e tempistiche  delle 
indagini radiologiche /nucleari:  
accentramento delle indagini in centri di 
secondo o terzo livello 

v  Tempistiche di follow-up in relazione a 
dose di radiazioni, accessibilità e costi 



Come trattare 



Nontransplant Candidate   
(based on age, performance  

status, and comorbidities) 

Induction treatment 

Maintenance 

Transplant  
Candidate 

Induction treatment  
(4-6 cycles) 

Stem cell harvest 

Stem cell transplantation 

Maintenance 

Consolidation therapy? 

IniHal	  Approach	  to	  Treatment	  of	  
Myeloma 
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IniHal	  Approach	  to	  Treatment	  of	  
Myeloma 



Is autologous stem cell transplant a 
useful consolidation treatment in the 

era of new drugs ? 
  
 



Attal M et al ASH 2015 abstr 391 



Attal M et al ASH 2015 abstr 391 



R2	  

R1	  

Presented By Michele Cavo at 2016 ASCO Annual Meeting 
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Prospective randomized clinical trials comparing new 
drug  induction and consolidation  

to ASCT in NDMM patients 

* p< 0.01 



Autologous	  stem	  cell	  trapiantaHon	  
in	  the	  era	  of	  new	  drug	  

•  ASCT	  improves	  the	  depth	  of	  response,	  	  
regardless	  of	  inducHon	  therapy	  

•  Four	  trials	  comparing	  different	  inducHon	  and	  
CC	  consolidaHon	  to	  1	  or	  more	  ASCT	  show	  
significant	  improved	  PFS	  

•  Two	  trials	  with	  more	  than	  36	  mo	  follow	  up	  
show	  improved	  OS	  

•  ASCT	  remains	  an	  important	  consolidaHon	  
therapy	  acer	  novel	  drug	  inducHon	  



Regimens	  for	  inducHon	  therapy	  before	  high-‐dose	  
therapy	  and	  stem	  cell	  transplantaHon	  

Main	  components	   Preferred	  op'on–3	  drug,	  
bortezomib-‐based	  
regimens	  

2-‐drug	  
regimens	  

4-‐drug	  
regimens	  

Bortezomib-‐based	   PAD,	  VCD	   VD	  

Bortezomib	  +	  IMID	  based	   VRD,	  VTD	   VRDC,	  
VDTC	  

Lenalidomide	  -‐based	   LD,	  Ld	  
	  

Talidomide	  -‐	  based	   TAD,	  CTD	   Td	  

If	  none	  of	  the	  novel	  
drugs	  available	  

VAD	  

Abbreviations: CTD, cyclophosphamide with thalidomide plus dexamethasone; LD, lenalidomide with high-dose 
dexamethasone; Ld, lenalidomide with low- dose dexamethasone; PAD, bortezomib with adriamycin plus 
dexamethasone; TD, thalidomide with dexamethasone; TAD, thalidomide with adriamycin plus dexamethasone; 
VCD, bortezomib with cyclophosphamide plus dexamethasone; VD, bortezomib with dexamethasone; VRD, 
bortezomib with lenalidomide plus dexamethasone; VTD, bortezomib with thalidomide plus dexamethasone; 
VRDC, bortezomib with lenalidomide plus dexamethasone plus cyclophosphamide; VDTC, bortezomib with 
dexamethasone plus thalidomide plus cyclophosphamide; VAD, vincristine with adriamycin plus dexamethasone.  

IMWG recommendations,  Leukemia (2013) 1 – 12 



Regimens	  for	  inducHon	  therapy	  before	  high-‐dose	  
therapy	  and	  stem	  cell	  transplantaHon	  

Main	  components	   Preferred	  op'on–3	  drug,	  
bortezomib-‐based	  
regimens	  

2-‐drug	  
regimens	  

4-‐drug	  
regimens	  

Bortezomib-‐based	   PAD,	  VCD	   VD	  

Bortezomib	  +	  IMID	  based	   VRD,	  VTD	   VRDC,	  
VDTC	  

Lenalidomide	  -‐based	   LD,	  Ld	  
	  

Talidomide	  -‐	  based	   TAD,	  CTD	   Td	  

If	  none	  of	  the	  novel	  
drugs	  available	  

VAD	  

Abbreviations: CTD, cyclophosphamide with thalidomide plus dexamethasone; LD, lenalidomide with high-dose 
dexamethasone; Ld, lenalidomide with low- dose dexamethasone; PAD, bortezomib with adriamycin plus 
dexamethasone; TD, thalidomide with dexamethasone; TAD, thalidomide with adriamycin plus dexamethasone; 
VCD, bortezomib with cyclophosphamide plus dexamethasone; VD, bortezomib with dexamethasone; VRD, 
bortezomib with lenalidomide plus dexamethasone; VTD, bortezomib with thalidomide plus dexamethasone; 
VRDC, bortezomib with lenalidomide plus dexamethasone plus cyclophosphamide; VDTC, bortezomib with 
dexamethasone plus thalidomide plus cyclophosphamide; VAD, vincristine with adriamycin plus dexamethasone.  

IMWG recommendations,  Leukemia (2013) 1 – 12 



What is the best 
induction regimen with 
or without transplant ? 



504 patients in the MM5 prospective trial 

PAD and VCD were equally effective: VGPR rates 34.3% vs 37% p=0.5 
   VCD is less toxic: Serious Adverse Events 24% vs 32.7%, p=0.04 



Blood. 2016 May 26;127(21):2569-74 











IniHal	  Approach	  to	  Treatment	  of	  	  
Myeloma	  

Nontransplant Candidate  
(based on age, performance  

status, and comorbidities) 

Induction treatment 

Maintenance 

Transplant  
Candidate 

Induction treatment  
(4-6 cycles) 

Stem cell harvest 

Stem cell transplantation 

Maintenance 
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Regimens	  for	  inducHon	  therapy	  for	  paHents	  not	  eligible	  
for	  high-‐dose	  therapy	  and	  stem	  cell	  transplantaHon	  

Main	  components	   Preferred	  op'on–3	  drug,	  
melphalan-‐or	  
cyclophosphamide-‐based	  
regimens	  

2-‐drug	  
regimens	  

4-‐drug	  
regimens	  

Thalidomide	   MPT,	  CTD	   TD	  

Bortezomib	   MPV,	  VCD	   VD,	  vD	  

Thalidomide	  and	  bortezomib	   VTD	   VMPT	  

Lenalidomide	   LD,	  Ld	  

If	  none	  of	  the	  novel	  
drugs	  available	  

MP,	  BP	  

Abbreviations: BP, bendamustine plus prednisone; CTD, cyclophosphamide with thalidomide plus 
dexamethasone; LD, lenalidomide with high-dose dexamethasone; Ld, lenalidomide with low-dose 
dexamethasone; MPT, melphalan with prednisone plus thalidomide; MPV, melphalan with prednisone plus 
bortezomib; MP, melphalan with prednisone; TD, thalidomide with dexamethasone; VCD, bortezomib with 
cyclophosphamide plus dexamethasone; VD, bortezomib with dexamethasone; vD, reduced-dose bortezomib 
with dexamethasone; VMPT, bortezomib with melphalan plus prednisone plus thalidomide; VTD, bortezomib with 
thalidomide plus dexamethasone. 

IMWG recommendations,  Leukemia (2013) 1 – 12 



Regimens	  for	  inducHon	  therapy	  for	  paHents	  not	  eligible	  
for	  high-‐dose	  therapy	  and	  stem	  cell	  transplantaHon	  

Main	  components	   Preferred	  op'on–3	  drug,	  
melphalan-‐or	  
cyclophosphamide-‐based	  
regimens	  

2-‐drug	  
regimens	  

4-‐drug	  
regimens	  

Thalidomide	   MPT,	  CTD	   TD	  

Bortezomib	   MPV,	  VCD	   VD,	  vD	  

Thalidomide	  and	  bortezomib	   VTD	   VMPT	  

Lenalidomide	   LD,	  Ld	  

If	  none	  of	  the	  novel	  
drugs	  available	  

MP,	  BP	  

Abbreviations: BP, bendamustine plus prednisone; CTD, cyclophosphamide with thalidomide plus 
dexamethasone; LD, lenalidomide with high-dose dexamethasone; Ld, lenalidomide with low-dose 
dexamethasone; MPT, melphalan with prednisone plus thalidomide; MPV, melphalan with prednisone plus 
bortezomib; MP, melphalan with prednisone; TD, thalidomide with dexamethasone; VCD, bortezomib with 
cyclophosphamide plus dexamethasone; VD, bortezomib with dexamethasone; vD, reduced-dose bortezomib 
with dexamethasone; VMPT, bortezomib with melphalan plus prednisone plus thalidomide; VTD, bortezomib with 
thalidomide plus dexamethasone. 

IMWG recommendations,  Leukemia (2013) 1 – 12 







Valutazione Geriatrica Multidimensionale 





MPT	  vs	  MP:	  Efficacy	  in	  Newly	  Diagnosed	  Elderly	  
Myeloma	  pa'ents	  	  

NOTE: Weights are from random effects analysis

Overall  (I-squared = 61.7%, p = 0.023)

FR<75

NMSG

HOVON

Italy

Fr>=75

Turkey

Study

0.67 (0.55, 0.80)

0.50 (0.39, 0.65)

0.89 (0.70, 1.13)

0.79 (0.62, 1.00)

0.62 (0.48, 0.80)

0.61 (0.46, 0.82)

0.59 (0.35, 0.99)

HR (95% CI)

0.67 (0.55, 0.80)

0.50 (0.39, 0.65)

0.89 (0.70, 1.13)

0.79 (0.62, 1.00)

0.62 (0.48, 0.80)

0.61 (0.46, 0.82)

0.59 (0.35, 0.99)

HR (95% CI)

  1.5 .75 1 1.25 1.5

MP better MPT better 

Progression-free survival 

NOTE: Weights are from random effects analysis

Overall  (I-squared = 60.6%, p = 0.026)

NMSG

Study

Italy

FR<75

HOVON

Fr>=75

Turkey

0.82 (0.66, 1.02)

1.12 (0.85, 1.47)

HR (95% CI)

1.04 (0.75, 1.44)

0.61 (0.45, 0.81)

0.75 (0.57, 1.00)

0.68 (0.48, 0.96)

0.87 (0.46, 1.67)

0.82 (0.66, 1.02)

1.12 (0.85, 1.47)

HR (95% CI)

1.04 (0.75, 1.44)

0.61 (0.45, 0.81)

0.75 (0.57, 1.00)

0.68 (0.48, 0.96)

0.87 (0.46, 1.67)

  1.5 .75 1 1.25 1.5

MPT better MP better 

Overall survival 

Fayers P et al Blood 2011,118:1239-1247 

MPT: melphalan-prednisone-thalidomide; MP: melphalan-prednisone  



San	  Miguel	  ASH	  2011	  



Bortezomib:	  Once	  Weekly	  

Bringhen S, et al. Blood. 2010;116:4745-53 

VMP 
(VISTA) 

VMP 
twice-weekly 

VMP  
once-weekly 

CR 30% 27% 23% 

2-year PFS 48% 56% 58% 

Sensory PN  

    Any grade  44% 44% 22% 

    Grade 3/4 13% 14% 2% 

Discontinuation due to PN na 16% 4% 

Total planned dose 67.6 mg/m2 67.6 mg/m2 46.8 mg/m2 

Total delivered dose 38.6 mg/m2 40.1 mg/m2 39.4 mg/m2 



Bortezomib	  IV	  vs	  SC	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Bortezomib	  IV	  (pz	  73)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Bortezomib	  SC	  (pz	  145)	  	  

Primary	  endpoint:	  response	  acer	  4/8	  	  cycles	  (single	  agent	  BZ	  +	  dexa)	  

ORR	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  42/52%	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  42/52%	  

CR	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  8/12%	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  6/10%	  

TTP	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  9.4	  m	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  10.4	  m	  

222	  relapsed	  refractory	  MM	  paHents.	  BZ	  is	  given	  at	  convenHonal	  dose	  and	  scheme	  

Bortezomib	  IV	   Bortezomib	  SC	  

all	  pz	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  grade	  2/3	   all	  pz	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  grade	  2/3	  

Peripheral	  neurophaty	   53%	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  16%	   30%	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  6%	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  p<004	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  p<0.03	  

Moreau	  P	  et	  al	  	  Lancet	  Oncol	  2011;	  12(5):431-‐440	  





42% Rd 

23% MPT 
23% Rd18 







IniHal	  therapy	  for	  mulHple	  myeloma	  

•  Triplet	  comparisons	  
– VCD	  =	  PAD	  
– VTD	  beker	  than	  VCD	  
	  

•  Triplets	  vs	  RD?	  
– MPT	  beker	  than	  MP,	  MPR	  beker	  that	  MP	  
– VMP	  beker	  than	  MP,	  VTD	  beker	  than	  TD	  
– RD	  conHnous	  beker	  than	  RD	  (18	  months)	  and	  
MPT	  



IniHal	  Approach	  to	  Treatment	  of	  	  
Myeloma	  

Nontransplant Candidate  
(based on age, performance  

status, and comorbidities) 

Induction treatment 

Maintenance 

Transplant  
Candidate 

Induction treatment  
(4-6 cycles) 

Stem cell harvest 

Stem cell transplantation 

Maintenance 

Consolidation therapy? 



Take	  home	  message	  
•  I	  nuovi	  farmaci	  hanno	  modificato	  lo	  scenario	  terapeu'co	  
del	  paziente	  	  con	  MM	  	  

•  Sebbene	  i	  nuovi	  farmaci	  siano	  diventa'	  lo	  standard	  of	  
care	  per	  i	  pazien'	  con	  NDMM,	  le	  alte	  dosi	  di	  melphalan	  -‐>	  
ASCT	  migliorano	  la	  profondità	  della	  remissione	  
indipendentemente	  dal	  regime	  di	  induzione,	  	  e	  questo	  si	  
traduce	  in	  miglioramento	  di	  PFS	  e	  OS	  con	  i	  nuovi	  agen'	  	  

•  VMP	  e	  MPT	  (e	  RD)	  sono	  aWualmente	  lo	  standard	  of	  care	  
per	  la	  terapia	  del	  paziente	  con	  MM	  non	  candidato	  ad	  
autotrapianto	  

•  L’aggiustamento	  della	  dose	  va	  considerato	  sulla	  base	  
dell’età	  e	  delle	  comorbilità	  per	  poter	  okmizzare	  la	  
terapia	  nel	  modo	  più	  efficace	  	  

	  


