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VMP versus M

Overall response rate (ORR) %Overall response rate (ORR), %

Complete response (CR)*

Median time to first response*, 
months

Median duration of response 
(DOR), months

All responders

Patients achieving CRPatients achieving CR
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MP (Vista Trial)( )
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A Phase III Study of VMP
di d ld l

 511 patients (older than 65 years) randomize

diagnosed elderly 

 Patients: Symptomatic multiple myeloma/end
 ≥65 yrs or <65 yrs and not transplant-el

VMP
C l 1 9Cycles 1-9
Bortezomib 1.3 mg/m2 IV: days 1,8,15,22*
Melphalan 9 mg/m2 and prednisone 60 mg/m2 da

R
A
N

VMPT

D
O
M

9 x 5-week cycles in both arm

VMPT
Cycles 1-9
Bortezomib 1.3 mg/m2 IV: days 1,8,15,22*
Melphalan 9 mg/m2 and prednisone 60 mg/m2 da
Thalidomide 50 mg/day continuously

I
Z
E

g y y

PT versus VMP in newly
l ti t

ed from 58 Italian centers 

myeloma patients

d organ damage with measurable disease
igible; creatinine ≤ 2.5 mg/dL

ays 1-4
NO MAINTENANCE

ms Until relapse

ays 1-4

MAINTENANCE
Bortezomib 1.3 mg/m2 IV: days 1,15
Thalidomide 50 mg/day continuously

Palumbo et al, ASCO 2009



Summary and
VMPVMP

(N=17

CR 35%

> VGPR 51%G 5 %

TTNT @ 3 years 80%

PFS @ 3 years 71%

OS @ 3 years 90%
(Palumbo et al ASCO 2009)(Palumbo et al, ASCO 2009)

d Conclusions
PT VMPPT  
77)

VMP    
(N=177) P value

% 21% 0.06

% 42% < 0.0001% % 0 000

% 78% 0.30

% 56% 0.13

% 89% 0.81



Efficacy ay
VMPT

twice 
weekly 
(N=71) (

CR 38%

Grade 3-4 
Peripheral 
neuropathy

18%

D d ti * 42%Dose reduction* 42%

Discontinuation* 10%

VMPT improves response rate
bortezomib peripheral neuropa

and Toxicity y
T VMP

weekly twice weeklyweekly 
(N=150) weekly 

(N=64)

weekly 
(N=165)

32% 27% 20%

2% 14% 2%

11% 35% 13%11% 35% 13%

3% 15% 4%

es;  weekly infusion decreases 
athy



Definition of  Optimal M
Thera

Lenalidomide induces caspase 
cells in BM in vitro and in viv

Thera

cells in BM in vitro and in viv
response

Synergistic MM cell toxicity of l
in vitro and in vivo (dual apop

Phase II trial in patients refracto
respond to the combination: 
CR/nCR

Phase I II trials sho 100% respPhase I-II trials show 100% resp
when used as initial therapy.

Multiagent Combination 
apies
8 mediated apoptosis of MM 

vo; Dex (caspase 9) enhances

apies

vo; Dex (caspase 9) enhances 

enalidomide with Bortezomib 
ptotic signaling)

ory to either agent alone 
> MR 84%, > PR 68%, 21% 

ponse ith 71% CR/VGPRponse with 71% CR/VGPR 
Richardson et al, ASCO 2009, ASH 2008 



Defining Multiagent Combi

Phase II: Evo

Defining Multiagent Combi

Phase II: Evo

VDRVDR
(Vc, Dex, Rev)

Up to eight 21-day cycles

M
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VDCR

R
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N
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M (Vc, Dex, Cy, Rev)

Up to eight 21-day cycles

VDC
(Vc, Dex, Cy)

Up to eight 21-day cycles

Induction

• Eligible patients could undergo ASCT af
Kumar

ination Therapies

olution Study

ination Therapies

olution Study

VcVc
Up to four 42-day cycles

Maintenance

fter 4 cycles
r et al ASH 2998 Abstr 93
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Phase I/II Trial of Lenalidom
and Dexamethasone (RV
Myeloma (Multiple Myelo

1 4 8 11
VV V V

Dex Dex De

Dox

V

Dex DexDex Dex

Rev

Maintenance: 21-day cycles up to progression o

1 4 8 1
V

Dex
V

D Dex DexDex Dex

Rev

Dex Dex

mide, Bortezomib, Doxil® 
DD) in Frontline Multiple 
ma Research Consortium)
1 21
VV

ex Dex ORR (> PR) 97%,
> VGPR 62%

or toxicity

11 21

Jakubowiak et alJakubowiak et al,
ASCO 2009



Treatment to DTreatment to D
• Phase I enrollment is complete

Dose level Tre

1 

2 

3 

4 

Total
*Two patients were not evaluable for MTD

**M di t t t d ti 4 5 l**Median treatment duration: 4.5 cycle

Date – Phase IDate Phase I
e (N=40)*

eated**
Patients 

undergoing 
ASCT

4 3

10 7

19 7

7 1

40 18

D per protocol and were replaced
( 1 16)es (range 1–16)



Summary and
• RVDD is active and is well-to

MM
• ORR (> PR) 97%, > VGPR 62%

• MTD not reached, recommen
lenalidomide d1-14 1 3mg/mlenalidomide d1-14, 1.3mg/m
20mg day of and after velcad

• Toxicities are manageable –
neuropathy (2.5%), no painfu
(5.0%).  No significant decrea
baseline values across patie

• Stem cell mobilization has be
transplant course unremarka

d Conclusions
olerated in newly diagnosed 

%

nded Phase II Dose: 25mg/d 
m2 velcade d1 4 8 and 11; dexm2 velcade d1,4,8, and 11; dex 
de; 30mg/m2 doxil d4 
1 G3 peripheral sensory 

ul neuropathy and 2 DVT/PE 
ase in ANC or platelets from 

ents.
een successful in all pts, with 
able to date

Jakubowiak et al, ASCO 2009



Phase II study of pegylat
(PLD) l d d(PLD), low dose dexam

lenalidomide (LEN) in patie
(ND) lti l(ND) multiple m

Rachid Baz, Mohamad A. H
Raychaudhuri, Jose L. Oc
Kosakowski, William Dal

ASCO Ab

ed liposomal doxorubicin 
h (DEX) dmethasone (DEX) and 

ents with newly diagnosed 
l (MM)myeloma (MM).

ussein, Dan Sullivan, Jyoti 
choa, Lisa Nardelli, Kara 
lton and Melissa Alsina

stract 8518



Phase II study of p
doxorubicin (PLD), low
(DEX) and lenalidomide
newly diagnosed (ND) m

ND MM

INDUCTION

PLD 40 / 2 IV D1PLD 40 mg/m2 IV D1

Len 25 mg PO D1-21

Dex 40 mg PO D1-4g

Aspirin 81 mg daily (LMWH or Warfarin if allerg
Fl i l d l i h l iFluoroquinolone and acyclovir prophylaxis reco
G-CSF allowed at the discretion of the treating 

egylated liposomal 
w dose dexamethasone 
e (LEN) in patients with 
multiple myeloma (MM).

MAINTENANCE:

Len 25 mg PO D1-21

Dex 40 mg PO Weekly

Off study HDT

gy / intolerant to ASA)
d dommended

physician
Baz et al, ASCO 2009



Summary and
• The combination of Lenalid• The combination of Lenalid

dexamethasone is an activ
of 71% and VGPR rate of 5
therapy.

• A high rate of severe fatigu
neutropenia (62%) was not

• The protocol was amended
to 30 mg/m2 IV D1 in combto 30 mg/m2 IV D1 in comb
of lenalidomide (25 mg D1-
dexamethasone (40 mg D1

d Conclusions
domide PLD anddomide, PLD and 
ve combination with a ORR 
50% after 4 cycles of y

ue (34%) and grade ¾ 
ted. 

d to reduce the dose of PLD 
bination with standard dosebination with standard dose 
-21) and low dose 
1-4). 

Baz et al, ASCO 2009



Impact of PLD in comImpact of PLD in com

ORR after 4 cycles, %
VGPR and better after 4 cycles, %
Gr ¾ Neutropenia %Gr ¾ Neutropenia, %
Gr ¾ Fatigue, %
Gr ¾ All Infection, %

• Too early to draw definitive con
anthracyclines in combination w
dexamethasone in newly diagn

BazBaz

mbination with LEN?mbination with LEN?

DdR Rd
71% 70%
50% 25%
62% 18%62% 18%
34% 14%
31% 14%

nclusions regarding the role of 
with lenalidomide and 
osed multiple myeloma.

z et a ASCO 2009; Rajkumar et al ASH 2009lz et a,. ASCO 2009; Rajkumar et al, ASH 2009l 



R lt f P i ThResults of Primary Therap

Overall Response Rate

CR* (IF-)

CR + VGPR

Grade ≥3 non-heme toxicity**

*measured in serum or urine

** 52% with RD
Rajk

b d 4 l ith Rdy beyond 4 cycles with Rd

“P i Rd”“Primary Rd” 
(n=140)

%%

91%

22%

57%

26%

kumar et al, ASH 2008



VD versus VA
Pre Transp

A1

VAD x 4 VAD x 4 Indu

A2

DCEP x 2 Conso

Melphalan 
200mg/m2

+ ASCT

Melphalan 
200mg/m2

+ ASCT
Trans

+ ASCT + ASCT
Second ASCT or

AD Induction 
plant (IFM) 

Vel-Dex x 4 Vel-Dex x 4uction

B1 B2

DCEP x 2olidation

Melphalan 
200mg/m2

+ ASCT

Melphalan 
200mg/m2

+ ASCT
splant 1

+ ASCT + ASCT
r RIC allo if <VGPR

Harousseau et al, ASH 2008



Response to

VAD
Harousseau et al,

VAD
(A1+A2) 
N=213

ASH 2008

CR
CR + nCR

9%
19%CR + nCR

> VGPR
> PR

19%
38%
79%

MR/SD/PD
No ASCT

4%
17%

o First ASCT

Vel DexVel-Dex
(B1+B2) 
N=212

P value

17%
37%

0.016
<0 000137%

57%
84%

<0.0001
0.0003

NS
3%

13%



HOVON-65/GMMG-
Adriamycin, Dexameth

i Hi h D Mprior to High Dose Me
R

3 x VAD
Iv push

3Sonneveld et al.
ASH 2008 
Abstr 652

CAD
Cyclo/adria/dex C

HDM
200mg/m2

HLA-id Sib

NonmyeloST
200cGy Thalidomide

50 mg/daily
200cGy

-HD4: Bortezomib, 
hasone (PAD) vs VAD 
l h l (HDM) i MMlphalan (HDM) in MM.

Randomization
 x Bort-AD

d 1,4,8,11 

Stem cell collectionCAD
Cyclo/adria/dex

HDM
200mg/m2

Auto PBSCT

Maintenance/Bortezomib
2x /month



Pre & Post-ASC
VAD vs Bortezomib

VAD 
N=150

CR/nCR %
> VGPR
> PR

1
15
59> PR 59

HDM-SCT

9
50

CR/nCR %
> VGPR 50

80
> VGPR
> PR

CT Response with
b-AD (PAD) induction( )

P valuePAD 
N=150

< 0.000001
0 000014

5
42
83 0.00001483

HDM-SCT

23
80

0.0015
0 001980

93
0.0019
0.0021

Sonneveld et al ASH 2008 Abst 652



Bortezomib, IV cyclo
dexamethasone (Ve
therapy in newly dpy y

myeloma: Results of a
the German Dthe German D

S Knop P Liebisch H WS Knop, P Liebisch, H W
Jung, N Kroeger, O S

Fingerle Rowso

on behalf o

ophosphamide, and 
elCD) as induction 
iagnosed multiple g p
an interim analysis of 

DSMM XIa trialDSMM XIa trial

Wandt M Kropff WWandt, M Kropff, W 
Sezer, C Straka, G 
on, H Einsele

of DSMM
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DSMM XI Trial: 
VV
VV
VV

VelCD Induction 
Pre Transplant

VV

Pre Transplant 1. 
200high risk 

cytogenetics

HLA-identical MRD or MUD

allo-RIC 2. HD-Mel 200 mg

yes no

RR RR

Vel Vel weeweeNilVel Vel weekly x 4weekly x 4Nil

VelCDVelCD
VelCDVelCD
V lCDV lCD

IEV

VelCDVelCD

HD-Mel 
0 mg/m² standard risk standard risk 

cytogeneticscytogenetics

2. HD-Mel 
200 / ²

g/m²

200 mg/m²

R

ekly x 4ekly x 4 Vel Vel weekly x 4weekly x 4Nil

Knop et al, ASCO 2009 



Response to treatme
(Interim analy( y
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Conclusions and 

 3 cycles of VelCD induction i
- is among the most active reis among the most active re
- may overcome traditional po
17p-p

- is safe
low mortality of 1%
low risk of hospitalization d
low incidence of severe, acc

l thpolyneuropathy
very low risk of thromboem

- is feasible in an outpatient s- is feasible in an outpatient s

at ASH 2009

Future Directions

n MM before HD-MEL
egimensegimens
oor-risk cytogenetics except 

ue to infection
ceptable rates of mild/moderate 

bolism
settingsetting

Knop et all, ASCO 2009 



IFM/DFCI 2
Defining the Role of St

IFM/DFCI 2
Newly Diagnosed MM 

Rando

RVDx3 Induc

CY (3g/m2) 
MOBILIZATION
Goal: 5 x106 cells/kg Collec

Melphalan 
200mg/m2* + 

ASCT Consol

RVD x 2

M i tMainte
Revlimid 18 mos

2009 Study
tem Cell Transplantaion
2009 Study
Pts (SCT candidates)

omize

ction RVDx3

CY (3g/m2)
MOBILIZATION
Goal: 5 x106 cells/kg

ction

RVD x 5idation

Revlimid 18 mos enance

SCT at relapse



PX-171-003-A0: FPX 171 003 A0: F
Open-Label, Single-A

Carfilzomib in Patients WithCarfilzomib in Patients With
Multiple M
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Final Results of anFinal Results of an 
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h Relapsed and Refractoryh Relapsed and Refractory 
Myeloma
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Carfilz

• Irreversibly inhibitsIrreversibly inhibits 
chymotrypsin-like activity

• At MTD >80% inhibition of 
proteasomeproteasome

• Consecutive day dosing allows 
protracted proteasome 
inhibition

zomib
Tetrapeptide

Ketoepoxide

C

Trypsin-
like

Caspase-
like

Immunoproteasome
Constitutive
Proteasome

LMP2



MECL11


2

Chymotrypsin-like




CFZ



LMP7



CFZ



5

0

ea
so
m
e

bi
ti
on

D8/D9 D15/D16

0

D1/D2

Rest 
Period 28 Day

Cycle

%
 p
ro
te

in
hi
b

Week: 1 2 3

80

4

(12 days) Cycle



PX-171-003-A0: Prio
Prior Therapies median (range)Prior Therapies, median (range)

≥4 prior therapies≥4 prior therapies

Bortezomib
As last therapypy

Immunomodulatory agent
Lenalidomide
Thalidomide

Corticosteroid

Alkylator
(Melphalan, cyclophosphamid
carmustine)

Stem cell transplant

Anthracycline

or Therapies (N = 46)
5 (2 15)5 (2-15)

%

8080

100
57

100
89
91

100

de, 94

83

80



PX-171-003-A0: RPX 171 003 A0: R

40

50

s

30

40

CBR=26%

ub
jec

ts

10

20

18%% 
of

 s

0
PR

(n=7)
MR

(n=3)

7.7%

(n 7) (n 3)

CBR = 19% (5/26) in bortezomib refra

Results (N = 39)*Results (N  39)

41%

28%

SD
(n=16)

PD
(n=11)(n 16) (n 11)

actory patients (2 PR, 3 MR) 



PX-171-003-A0 A
Adverse Event

Hematologic (≥ 15%)g ( )
Anemia
Thrombocytopenia
Neutropenia

Non-Hematologic (≥ 20%)
Fatigue
Dyspnea
Renal Impairment
Nausea
Constipation
Di hDiarrhea
Hyperglycemia
Upper respiratory tract infection

OtherOther
Peripheral neuropathy
Tumor Lysis Syndrome

003 A0 (N 46)
Adverse Events

003-A0 (N=46)
All Grades (%) Grade 3/4 (%)

75 37
50 26
22 4.3

67 8.7
28 8.7
43 15
37 0
13 0
33 033 0
26 0
37 4.3

17 2.2
4.3 4.3



PX-171-003-A
• Single-agent carfilzomib is a

refractory MM patients who 
- 18% PR and 8% MR

• Carfilzomib is active in borte
–PR+MR in 5/26 (19%) 

• Response is durablep
–Median PFS was 5.1 months
–Response duration was 7.4 m

• Carfilzomib is well tolerated 
–Low rate of peripheral neurop p
–10% (4/39) patients complete

A0 Conclusions
active in heavily pretreated 
have failed all proven agents 

ezomib refractory patients

months

pathy p y
ed 12 cycles



Tanespimycin + Bort
and Refractory Multand Refractory Mult

Results of a Ph
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Tanespimycin 
P li i l R

Synergistic Antitumor Activity*

Preclinical Ra
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Mitsiades CS et al., Blood, 2006.
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Tanespimycin + BorteTanespimycin  Borte
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Best ReBest Re

Total, N=67*

Bortezomib Status at Study EBortezomib Status at Study E

Naive, n=21

≤3 prior regimens, n=11

≥4 prior regimens, n=10

Pretreated, n=23

Refractory, n=23

esponseesponse
CR + PR + MR,

n (%)n (%)

18 (27)

EntryEntry

10 (48)

7 (64)

3 (30)**

5 (22)

3 (13)



ProgressionProgression-
1.0

++ N=72

0.8

0 6ur
vi

vi
ng

++
++

Bortezom
Bortezom
Bortezom

0.6

0.4

po
rt

io
n 

S
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Summ
• Tanespimycin + bortezomib in

relapsed/refractory MM includrelapsed/refractory MM, includ
• Tanespimycin neuroprotective

bortezomib-induced PN
N PN b d i– No severe PN observed in t
models

• Tanespimycin + bortezomib asp y
tolerated.
– Low rate of neutropenia 

Low rates of constipation a– Low rates of constipation, a
– LFT elevation and other AEs

maryy
duces durable responses in 

ding bortezomib-refractory ptsding bortezomib-refractory pts.
e in animal models, reverses 

hi d / li i lhis study, c/w preclinical 

s long-term therapy is well g py

anorexiaanorexia
s manageable and reversible
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Questions poseQuestions pose

• Should patients with a leShould patients with a le
IgM be monitored for pr
alternate therapy in an ealternate therapy in an e
(i.e. objective, >50%) re

ed by the Studyed by the Study

ess than 50% decline iness than 50% decline in 
rogression or receive 
effort to achieve a bettereffort to achieve a better 
esponse?



PatientsPatients

• All were rituximab naiveAll were rituximab naive
• 34 untreated median dx

35 t t d di d t• 35 treated median dx to
• 4 doses at 375/M2
• Eligibility IgM > 1000 (re

decline of 500. Minor re
decline of 250)

• Hb <11 g/dLHb <11 g/dL

s E3A98s E3A98

ee 
x to R 0.1 yrs

R 2 5o R 2.5 yrs

esponse required a 
esponse required a p q



Respon
n=

• 22  (33%)had a best respon( %) p
– 7 at 3 mos
– 7 at 3-6 mos
– 3 at 6-9 mos
– 5 at >9 mos

• 16 (24%) had a best respon• 16 (24%) had a best respon
– 2 at 3 mos
– 9 at 3-6 mos
– 2 at 6-9 mos
– 3 at >9 mos 

ORR=

se Data
66
nse >50%-PR%

nse 25 50%MRnse 25-50%MR

8/38 (21%) best
PR+MR= 57%

8/38 (21%) best 
response > 9 mos.



Progression-free survival, stra
PFS was calculated (landmar(

after trial enrollment. @2 

atified by degree of response. 
rk analysis) starting 4 months y ) g
yrs PFS 58 vs 46 % P=NS

Response 
durationduration 

unrelated to 
response depth

No difference if 
landmark 4, 6, 9 or 12 

mos



OS of responders, stratified by
was calculated (landmark ana(

trial enrollment. @

y degree of response. Survival 
alysis) starting 4 months after y ) g
@5 yrs 75 vs 71 %

No 
diffdifference 
if landmark 
4, 6, 9 or 
12 mos

Deeper 
response 
did not 

translate 
into 

improved 
survivalsurvival



ConcluConclu
• More aggressive or intensiv

responders is not requiredp q
• Minor responses are assoc

meaningful benefits  
• Response rate to Rituxan a

associated with the pre the
threshold exists requiring ththreshold exists requiring th

• Responses are slow media
despite therapy completiondespite therapy completion
no. of Rituxan doses

usionsusions
ve therapy for minor 

ciated with clinically 

as a single agent not 
erapy IgM level so no 
herapyherapy
an of 6 mos (21%>9 mos) 
n at 4 weeks-implications forn at 4 weeks implications for 
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ObjecObjec

•Primary Objective: 
• Assess response rate (CR+PR
bortezomib and rituximabbortezomib and rituximab

•Secondary Objectives:
1 Evaluate toxicity specifically1- Evaluate toxicity specifically 
2- Role of serum free light chai
3- Correlative studies on tumor
4- Duration of response and tim

ctivesctives

R+MR) in patients treated with 

neurotoxicityneurotoxicity
n in assessing response
r cells before/after therapy
me to progression



TreatmenTreatmen
V        V       VV        V       V VV       V        V

R R R R

1 cycle =28 days

---V    Bortezomib 1.6 mg/m 2 days 1, 8, 15 q 28 days x 6 cycles

---R    Rituximab 375 mg/m 2 days 1, 8, 15, 22 on cycles 1 and 4

•A total of 6 cycles a cycle= 28 days•A total of 6 cycles, a cycle= 28 days

•No rituximab maintenance

N d th ith th•No dexamethasone with therapy ex

t Schemat Schema
V       V        V V       V        V V       V        V

R R R R

Maintenance
1 VR treatment q3M
x 2 years

ss

t f it i b tixcept for rituximab reactions



ResRes

• Types of prior therapy: C• Types of prior therapy: C
Fludarabine, CHOP, CVP, 
others
– All received prior rituxim
– 5 patients had received 

• 35/37 pts are evaluable fo
– 1 pt withdrew consent in
– 1 pt passed away in the 

i d h ipneumonia and hospice

ultsults

Chlorambucil 2CDAChlorambucil, 2CDA, 
rituximab, bortezomib, and 

ab alone or in combination
bortezomib

or response 
n the first cycle

first cycle due to viral 



Concl
Th bi ti f b t• The combination of bortez
weekly bortezomib was w

• Demonstrated CR (6%)+• Demonstrated CR (6%)+ 
83% of patients

• No significant peripheral ng p p
with this regimen

• Upfront clinical trial using 
iongoing

usion
ib d it i b izomib and rituximab using 

well tolerated 
PR (48%) + MR (29%) inPR (48%) + MR (29%) in 

neuropathy was observed p y

the same regimen is 



Overall Conclusions a
1. Novel therapies have increa

response, as well as prolonp , p
survival. 

2. Integration of novel therapieg
has already resulted in sus

3. Randomized trials will defin
novel therapies, as well as 
the era of novel therapies

4. Combination therapies in m
testicular cancer, offer the 
free survival and curefree survival and cure.

and Future Directions
ased extent and frequency of 
nged event free and overall g

es into the transplant paradigm g
stained complete responses. 
e the optimal combination of 
the role of transplantation in 

yeloma, as in NHL, HD, and 
promise of long-term disease 


