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Integration of Novel Therapy Into 
Myeloma Management

Bortezomib, Lenalidomide, 
Thalidomide, Doxorubicin HCL

Target MM in the BM microenvironment 
to overcome conventional drug 
resistance in vitro and in vivo

Effective in Relapsed/Refractory MM 

Effective as Induction/First-line Therapy 
in Combination

Prevention/Transplant 
Consolidation/Maintenance

Outcome of Novel Therapy In Myeloma 
Management

Six  FDA/EMEA Drug Approvals 
in Last Five Years

Median survival prolonged from 3-7 years 
(especially in younger patients)

Three phase III trials of novel agents 
ongoing for FDA approval

Phase II Study of Lenalidomide, Bortezomib, 
and Dex (RVD) in Newly Diagnosed MM 

• Response:
- ORR (PR or better):  100%
- CR/nCR:  52% 
- VGPR or better:  74%
- No effect from adverse cytogenetics on RR, or PFS

• At 19 mos follow up, TTP, PFS, and OS not reached

• Toxicity:
- Grade > 3 PN in 1 pt only
- VTE in 2 pts
- No treatment-related mortality

• Stem cell collection (15/35 pts)
- Median collection 4.4 x 10^6 CD34+ cells/kg

Richardson PG,  et al. Blood. 2009;114(22): Abstract 1218
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IFM/DFCI 2009 Study
Newly Diagnosed MM Pts (SCT Candidates)

RVDx3

RVD x 2

RVD x 5

Revlimid 18 mos 

Melphalan 
200mg/m 2* + 

ASCT

Induction

Consolidation

Maintenance

CY (3g/m2) 
MOBILIZATION
Goal: 5 x10 6 cells/kg

RVDx3

CY (3g/m2)
MOBILIZATION
Goal: 5 x10 6 cells/kg

Randomize

Collection

Lenalidomide 18 mos
SCT at relapse

Phase II: Evolution Study

• Eligible patients could undergo ASCT after 4 cycles

VDR
(Vc, Dex, Rev)

Up to eight 21-day cycles
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VDCR
(Vc, Dex, Cy, Rev)

Up to eight 21-day cycles

VDC
(Vc, Dex, Cy)

Up to eight 21-day cycles

Vc
Up to four 42-day cycles

Induction Maintenance

� Enrollment to Phase II portion of the study is ongoing

Kumar S, et al. Blood. 2009;114(22): Abstract 127.

Conclusions

• VDCR, VDR, and VDC (initial and modified) are 
highly active and generally well-tolerated 
regimens in previously untreated MM

• Overall rates of most hematologic AEs also 
appear similar between arms

• Early responses in the VDC-mod arm, especially 
CRs and VGPRs are encouraging

• Long term follow up required to assess the MRD 
status and durability of response

Kumar S, et al. Blood. 2009;114(22): Abstract 127.



4

Criteria for Diagnosis of Myeloma

MGUS
• <3 g M spike

<10% PC

AND

Smoldering MM
• ³ 3 g M spike 

• OR ³ 10% PC

Active MMActive MM
•³ 10% PC
•M spike +

ANDAND

No anemia, bone lesions
normal calcium and 

kidney function

Kyle RA.  N Engl J Med. 2002; 346: 564

Anemia, bone lesions,
high calcium or 

abnormal kidney function

PCs BM �  10% plus M-protein �  30 g/L

or

PCs BM �  10% or M-protein �  30 g/L 

but BM aPC/nPC > 95% plus immunoparesis

QuiRedex: High-risk smoldering MM

No CRAB (hypercalcemia, anemia, bone lesions, renal impairment) 

or symptoms

Time from diagnosis to inclusion < 5 years

Mateos, M V, et al. Blood. 2009;114(22): Abstract 614.

Lenalidomide
25 mg/daily during 21d every 28 d

Dexamethasone
20 mg D1-D4 and D12-D15 every 28 d

Therapeutic Abstention
Induction:

Nine 4-wks cycles

Maintenance
Lenalidomide

10 mg/daily during 21 d
every 2 months

Randomization according to: diagnosis in the last 6  months
diagnosis more than 6 months

Therapeutic Abstention

High-Risk Smoldering MM

Treatment arm Control arm

QuiRedex

Mateos, M V, et al. Blood. 2009;114(22): Abstract 614.
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QuiRedex

QuiRedex: Summary

Promising efficacy results
• ITT analysis: ORR 81%; �  VGPR 30% 

• Patients who have completed 9-induction cycles: ORR  91%; �  VGPR 

38%

Time to Progression to symptomatic MM
• Median TTP in therapeutic abst arm: 19 months

• 16 out of 47 pts in control arm progressed, 10 with  bone lessions

• No progressions in treatment arm 

Toxicity profile
• Toxicity was manageable.  Very low frequency of G3 AEs

Mateos, M V, et al. Blood. 2009;114(22): Abstract 614.

Secondary Comparison 
MPR-R vs. MPR

Addition of MPR arm per 
EMEA advice

MP
M: 0.18 mg/kg, days 1-4
P: 2 mg/kg, days 1-4
PBO: days 1-21

Primary Comparison 
MPR-R vs. MP

MPR
M: 0.18 mg/kg, days 1-4
P: 2 mg/kg, days 1-4
R: 10 mg/day po, days 1-21

Placebo

Placebo

Phase III Study Schema

M, melphalan; P, prednisone; R, lenalidomide; PBO, placebo.

MPR-R
M: 0.18 mg/kg, days 1-4
P: 2 mg/kg, days 1-4
R: 10 mg/day po, days 1-21

R
A
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Double-Blind Treatment Phase

Disease
progression

Lenalidomide
Continued Tx

Lenalidomide 
(25 mg/day) 

+/-
dexamethasone

Open-Label Extension/
Follow-Up Phase

N = 459, 82 centers in Europe, Australia and Israel

Stratified by age ( �  75 vs. > 75 years) and stage (ISS 1,2 vs. 3)

10 mg/day,
days 1-21

Cycles (28-day) 1-9 Cycles 10+

Palumbo A, et al. Blood. 2009;114(22): Abstract 613.

Best Response

Best Overall Response a

MPR-R
N = 
152

MPR
N = 153

MP 
N = 
154

P Value
(MPR-R 
vs. MP)

ORR 77% 67% 49% <0.001

CRb 18% 13% 5% <0.001

� VGPRc 32% 33% 11% <0.001

PR 45% 34% 37% ---

Progressive Disease 0% 1% 0% ---

Median time to first response, 
months 

1.9 1.9 2.8 <0.001

1. Bladé J et al. Br J Haematol. 1998;102:1115-1123. 

a. As measured using EBMT criteria1

b. Immunofixation negative with or without bone marrow confirmation
c. VGPR: >90% reduction in M-protein

Palumbo A, et al. Blood. 2009;114(22): Abstract 613.
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No. at Risk

MPR-R 152 115 70 36 11 2 1

MPR 153 122 78 20 5 1 1

MPR-R vs. MPR
47% Reduced Risk in PFS

MPR-R

MPR

Median PFS

Not reached
13.2 months

HR 0.530
95% CI [0.350, 0.802]

Logrank P=0.002
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Palumbo A, et al. Blood. 2009;114(22): Abstract 613.

MPR-R vs. MPR
Landmark PFS Analysis After Cycle 9

75% Reduced Risk in PFS

No. at Risk

MPR-R 75 40 17 3 1

MPR 81 21 8 1 1

HR 0.245
95% CI [0.126, 0.476]

Logrank P<0.001
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MPR-R

MPR

Palumbo A, et al. Blood. 2009;114(22): Abstract 613.

Grade 3/4 Hematologic Adverse Events

G4MPR-R

MP

Patients (%) 

G3

G3

Febrile neutropenia

Anemia

Neutropenia

Thrombocytopenia

0 10 20 30 40 50 60 70 80

G4

• G-CSF administration (49% MPR-R vs. 29% MP)

• Platelet transfusion (6% MPR-R vs. 5% MP)

Palumbo A, et al. Blood. 2009;114(22): Abstract 613.
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Maintenance
Bort/Thal

(VT)
Bort/Pred

(VP)
Bort/Thal

(VT)
Bort/Pred

(VP)

Multicenter, Two-stage Randomized Trial in Newly

Diagnosed MM Patients Older than 65 Years

Induction 
Bort/Mel/Pred

(VMP)
Bort/Thal/Pred

(VTP)
vs

(GEM05>65)

Mateos MV, et al. Blood. 2009; 114(22): Abstract 3.

Efficacy: Response Rate After Induction Therapy
(ITT analysis in 260 patients)(ITT analysis in 260 patients)

20%

12%

48%

10%
8%

46%

6%

11%

27%

10%

0%

10%

20%

30%

40%

50%

60%

CRIF- CRIF+ PR MR SD

VMP

VTP

ORR: 80% vs 
81%

*EBMT criteria

• Responses to VMP/VTP were rapid: Median time to ach ieve first response: 1.6 m

• Prolonged therapy improves the quality of response:  Median time to achieve CR: VMP: 4.4 / 

VTP: 4.9 m

Only 2 pts in each arm progressed during induction

Mateos MV, et al. Blood. 2009;114(22): Abstract 3.

Efficacy: Response Rate to Maintenance Therapy
(N = 178)

CR (IF-) increased from 23% (after induction) up to 42% 
(maintenance)

44%

15%

39%

2%

39%

16%

44%

1%
0%

10%

20%

30%

40%

50%

60%

CRIF- CRIF+ PR MR

VT
VP

CR/nCR: 59% vs 55%

*EBMT criteria

=91

=87

(GEM05>65)

Mateos MV, et al. Blood. 2009; 114(22):  Abstract 3.
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VTP-VP 

VMP-VT 

Grupo 
Tto

45403530252015105

1,0

0,8

0,6

0,4

0,2

0,0

PFS

VTP+VP vs
VMP+VT      HR 1.6, 
p=0.008

VMP+VT: NR
VMP+VP: 32 m
VTP+VT : NR
VTP+VP :26.5 m

OS

454035302520151050

1,0

0,8

0,6

0,4

0,2

0,0

VMP+VT: 88% at 2y
VMP+VP:  88% at 2y
VTP+VT :  84% at 2y
VTP+VP : 81% at 2y

Outcome of the four different cohorts (n: 178)

Cox regression analysis of PFS and OS with inverse probability weighting
(p=0,8 for the interaction term)

(GEM05>65)

VTP-VT 

VMP-VP 

Mateos MV, et al. Blood. 2009; 114(22):  Abstract 3.

Conclusions 

• Alkylating agents should remain as important drugs in the tr eatment
armamentarium of elderly untreated elderly MM patients

• The weekly shedule of Bort significantly reduced the incide nce of PN

• Maintenance therapy was able to increase the CR rate with a lo w

toxicity profile. VT was superior in terms of TTEvents. Len should be

explored

• The combination of VMP followed by VT is significantly super ior to

VTP/VP

•These novel Bort-based schemes appear to overcome the poor

prognosis of high-risk cytogenetic abnormalities

(GEM05>65)

Mateos MV, et al. Blood. 2009; 114(22):  Abstract 3.

Bort/Dex versus VAD Induction Pre 
Transplant 

A1

VAD x 4 VAD x 4 Bort-Dex x 4 Bort-Dex x 4

DCEP x 2 DCEP x 2

Melphalan 
200mg/m 2

+ ASCT

Melphalan 
200mg/m 2

+ ASCT

Melphalan 
200mg/m 2

+ ASCT

Melphalan 
200mg/m 2

+ ASCT

Induction

Consolidation

Transplant 1

A2 B1 B2

Primary analysis: post-induction response in VAD (A1+A2) vs Bort-Dex (B1+B2)

Randomization
stratified by � 2-microglobulin level (> 3mg/L vs �  3mg/L) and presence of chromosome 13 

abnormalities (by FISH analysis)

Second ASCT or RIC allo if <VGPR

Harousseau  JL, et al. Blood. 2008;112(11): Abstract 160. 
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Response to First ASCT
Evaluable Patients

CR

CR + nCR
> VGPR

> PR

MR/SD/PD

No ASCT

VAD

(A1+A2) 

N=213

9%

19%
38%

79%

4%

17%

Bort-Dex

(B1+B2) 

N=212

17%

37%
57%

84%

3%

13%

P value

0.016

<0.0001
0.0003

NS

Harousseau  JL, et al. Blood. 2008;112(11): Abstract 160. 

Bort/Dex in Young Newly Diagnosed Myeloma 
Patients with Poor Cytogenetics

• Analysis of 507 patients in IFM-2005-01 treated with VD 
+ 1-2 courses MEL200

– Median PFS with vs without t(4:14): 2.32 yrs vs 2.90 
yrs (P < .02)

– 3-year OS with vs without t(4:14): 81% vs 91% (P = 
.002)

• Results suggest VD induction can partially overcome 
poor prognosis of t(4;14), but not del(17p)

Avet-Loiseau HP, et al.  Blood. 2009; 114(22): Abstract 957.

Randomized Phase III Study of 
Lenalidomide Maintenance Following SCT

• Three previously published randomized studies of th alidomide 
maintenance post SCT 
- PFS and OS benefit with thal maintenance
- Neuropathy frequently associated with prolonged tha l rx

• 614 patients enrolled
- Median age 56
- Induction:  VAD, bortezomib/dex, TD
- Single SCT (79%), tandem SCT (21%)
- Interval from SCT to maintenance 4 months

• Post-SCT therapy
- Len consolidation 25 mg/d days 1-21/28 d x 2 cycle s
- Lenalidomide maintenance 10 to 15 mg/d continuous
- Versus no maintenance

Attal M, et al. Blood. 2009; 114(22): Abstract 529.
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Lenalidomide Maintenance Post-SCT
Preliminary Analysis 

• Median 42 days of consolidation at time of analysis

• Responses upgraded with consolidation
- CR ��� � sCR (6%)
- VGPR ��� � CR (13%)
- VGPR ��� � sCR (1%)
- PR ��� � VGPR (17%)
- PR ��� � CR (7%)

Attal M, et al. Blood. 2009; 114(22): Abstract 529.

Phase III CALGB/ECOG Randomized Trial of 
Lenalidamide Maintenance Post-Transplant

460 patients < 12 months prior therapy were 
randomized to receive high dose melphalan 
with or without maintenance lenalidomide
10mg daily beginning at d90-100 posttransplant. 

Study unblinded since 58% reduction in TTP in 
patients taking lenalidomide versus controls. 

McCarthy PH, et al. Blood. 2009;114(22): Abstract 3416. 

Bortezomib Consolidation Following High-Dose 
Melphalan: Phase III Study (N=330)

Bortezomib 1.3 mg/m2 given twice weekly Q3W in 
cycles 1 and 2, then weekly Q4W in cycles 3-6

• CR/nCR rate at 9 months after ASCT significantly higher (49%) with 
bortezomib vs control (33%) (P = .01)

• Significantly less progression with bortezomib (6%) vs control 
(12%) (P = .08)

• Grade 3/4 toxicities in bortezomib-treated patients

– Neutropenia (22%), thrombocytopenia (9%), neurologic pain 
(5%)

Mellqvist U-H, et al Blood. 2009;114(22): Abstract 530. 
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Carfilzomib in Bortezomib-Naive 
Relapsed/Refractory Myeloma (Phase II)

• Carfilzomib: novel, targeted, 
irreversible ketoepoxide 
proteasome inhibitor

• Open-label, PX-171-004 
phase II study of carfilzomib
– Relapsed/refractory MM after 1-3 previous regimens 

115 pts bortezomib naive

35 bortezomib-experienced pts

– Dosing: 20 mg/m2 vs 20 mg/m2 in cycle 1, then 27 mg/m2

thereafter

– Primary endpoint: ORR

Wang L, et al. Blood. 2009;114(22): Abstract 302.

– Secondary endpoints: DOR, PFS, 
TTP, OS, safety

Tetrapeptide
Ketoepoxide

O O

OO

O

O
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H
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H
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Carfilzomib in Bortezomib-Naive Relapsed/
Refractory Myeloma: Phase II Results

• ORR in bortezomib-naive patients receiving carfilzomib 
20-mg/m2: 46%
– Disease control: 83%

• Preliminary ORR with 20 mg/m2 for 1 cycle, followed by 
27 mg/m2: 53%

Wang L, et al. Blood. 2009;114(22):  Abstract 302.

Outcome, % (n) Carfilzomib 20 mg/m 2

(n = 54)
Carfilzomib 27 mg/m 2

(n = 19)

CR 1.9 (1.0) 0 (0)

VGPR 9.3 (5.0) 1.0 (5.0)

PR 35 (19) 9 (47)

MR 15 (8) 0 (0)

SD 22 (12) 6 (32)

PD 11 --

Carfilzomib in Bortezomib-Naive Relapsed/
Refractory Myeloma: Toxicities

• Adverse events were generally mild and manageable

Selected Adverse Event, % Any Grade
(n = 130)

Grade 3/4
(n = 130)

Hematologic

� Thrombocytopenia 25 12

� Neutropenia 24 9

� Lymphopenia 24 7

Nonhematologic

� Fatigue 68 12

� Nausea 46 0

� Dyspnea 42 5

� Cough 37 0

� Anemia 36 7

� Diarrhea 31 2

� Peripheral neuropathy (at 20 mg/m2) 13.6 1.7 (grade 3, no grade 4)

Wang L, et al. Blood. 2009;114(22):  Abstract 302.
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Carfilzomib in Bort-Experienced Relapsed/
Refractory Myeloma: Phase II Results

• 35 bortezomib-experienced patients enrolled in 
PX-171-004
– Included some bortezomib refractory pts 
– Prior therapies: thalidomide, lenalidomide, alkylators, 

SCT, anthracyclines
• ORR: 6 (18%)

– CR: 1
– �  PR: 5

• MMost common AEs
(primarily grade 1/2): fatigue, 
nausea, vomiting, dyspnea

Siegel D, et al. Blood. 2009;114(22): Abstract 303.

Median DOR
�  PR (n = 6): 9.0 mo
�  MR (n = 10): 10.6 mo
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Novel Proteasome Inhibitor NPI-0052 Inhibits Human MM Cell 
Growth and Prolongs Survival in a Murine Model

Phase I clinical trial in myeloma 11/06 Chauhan D, et al. Cancer Cell. 2005; 8(5):407-19.

NPI-0052: Novel Proteasome Inhibitor

• NPI-0052: second-generation 20S proteasome 
inhibitor

• Phase I, open-label, dose-escalation study in 
relapsed and relapsed/refractory myeloma (N = 
32)
– Best response (paraprotein; EBMT criteria): SD in 18 

(58%)
• SD > 6 mo: 9 (28%)

– Recommended phase II dose: 0.7 mg/m2

– Generally well tolerated
• Common AEs: fatigue, nausea/vomiting, dizziness, headache

• No neuropathy, neutropenia, thrombocytopeniaR
Richardson P, et al. Blood. 2009;114(22):  Abstract 431.
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Pomalidomide in Myeloma

MM cells

Bone Marrow 
Stromal Cells

Dendritic 

Cells

IL-6

TNFaaaa

IL-1bbbbA

IL-2

IFN gggg

CD8+ T 
Cells

C

E

Bone Marrow 
Vessels

ICAM-1

VEGF
bFGF

D

B

NK Cells

Hideshima et al. Blood 96: 2943, 2000
Davies et al. Blood 98: 210, 2001
Gupta et al. Leukemia 15: 1950, 2001 

Mitsiades et al. Blood 99: 4525, 2002
Lentzsch et al Cancer Res 62: 2300, 2002 
LeBlanc R et al. Blood 103: 1787, 2004
Hayashi T et al. Brit J Hematol 128: 192, 2005

PKCzzzz
NFAT

PI3K

IL-2

CD28

Pomalidomide Dose
(� Dex)

Best Response a

2 mg (n = 6) 1 PR, 1 SD, 1 PD, 3 NE

3 mg (n = 8) 1 CR, 1 MR, 5 SD, 1 NE

4 mg (n = 8) 2 PR, 3 MR, 1 SD, 2 NE

5 mg (n = 10) 3 PR, 2 MR, 3 SD, 1 PD, 1 NE

\

Phase I/II Trial of Pomalidomide in 
Relapsed/Refractory MM

Richardson P,  et al. Blood. 2009;114(22): Abstract 301.

Pomalidomide in Relapsed/Refractory MM

• Frequency of response increased with each POM 
dose level

• MR or better 52% (13/25 evaluable pts)
• PR or better 28%  (7/25 evaluable pts)
• Median TTP increased with the addition of low-dose 

dex (8 vs. 12 wks) 

- Frequency of response and the median duration 
of response were similar in pts receiving POM 
alone or in combination with low-dose dex

• 64% (9/14) high risk cytogenetic pts responded*

Richardson P,  et al. Blood. 2009;114(22): Abstract 301.
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Pomalidomide Plus Low Dose Dex is Active and 
Well Tolerated in Lenalidomide-Refractory MM

Patients
- 34 patients
- 35% with high risk cytogenetics
- > 3 prior therapies in 70%, > 5 prior therapies in 
38%
- Prior SCT in 68%

Treatment
- Pomalidomide 2 mg daily in 28 day cycles
- Dexamethasone 40 mg weekly
- Aspirin prophylaxis

Results
- 26% rate of PR or better
- 53% with stable disease

Lacy MQ, et al. Blood. 2009;114(22): Abstract 429.

Anti-DKK-1 mAb BHQ880 Reverses the Inhibitory Effec t 
of MM cells on Osteoblastogenesis

-MM +MM
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Fulciniti  M, et al . Blood . 2009; 114 (2):371-9.

BHQ880 Inhibits Myeloma Cell Growth in SCID-hu Mice  
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Fulciniti M, et al . Blood . 2009; 114 (2):371-9.
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Rationally Based Combination Therapies

• Bortezomib and Hsp 90 
inhibitor

• Bortezomib and doxorubicin
• Bortezomib and NPI-0052
• Bortezomib and perifosine
• Bortezomib and LBH 589
• Bortezomib and Smac 

peptides
• Bortezomib and Bcl 2 

inhibitor
• Bortezomib and p38 MAPK 

inhibitor
• Bortezomib and HuLuc63

• Lenalidomide and mTOR 
inhibitor

• Lenalidomide and Anti-CD40 
antibody

• Lenalidomide and doxorubicin 
HCL

• Lenalidomide and HuLuc63
• Lenalidomide and LBH 589
• Lenalidomide and perifosine
• Lenalidomdide and 

Bevacizumab
• Lenalidomide and Vaccine

Lenalidomide and Bortezomib

Phase II Study of Bortezomib and mTOR Inhibitor
CCI-779 in Relapsed Refractory MM

• Phase I study established MTD
- Bortezomib 1.6 mg/m2 days 1, 8, 15, and 22 every 35  days
- CCI-779 25 mg IV days 1, 8, 15, 22, and 29

• 27 pts enrolled

• Responses:
- MR or better  79%

- CR 5%, VGPR 16%, PR 26%, MR 26%

• Toxicity
- Grade 4 hematologic – thrombocytopenia, anemia, 

and neutropenia
- Other:  diarrhea, pulmonary toxicity (pneumonitis , DAH)

Ghobrial IM, et al. Blood. 2009;114(22): Abstract 587.

0 4 8h
p-Akt

Akt

Bortezomib

Bortezomib

caspase � Akt �

anti-apoptosis

Perifosine
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PARP
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Akt Inhibitor Perifosine Enhances 
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Hideshima, et al. Blood 2006; 107: 4053-52.
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Perifosine/Bortezomib ± Dexamethasone in 
Relapsed/Refractory Myeloma: Phase I/II

• Long-term follow-up results of phase I/II study (N = 73)

• Grade 3/4 AEs in �  5%: thrombocytopenia, neutropenia, 
anemia

Clinical trial of Bortezomib and perifosine versus 
Bortezomib in relapsed MM ongoing for FDA approval

Patients ORR, % Median TTP, mo (range) Median OS, mo

All 38 6.4 (5.3-7.1) > 22.5

• Bort relapsed 55 8.8 (6.3-11.2) > 25

• Bort refractory 32 5.7 (4.3-6.4) 16

Richardson P, et al. Blood. 2009; 114(22): Abstract 1869.
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Vorinostat-Bortezomib

Effective for treatment of relapsed/refractory MM
Overall response (PR + CR) ~38-43%
> SD ~90%

Effective despite prior bortezomib therapy
Overall response ~29-35%

SD ~41-53%
Overall response refractory pts > PR ~29-38%
SD refractory pts ~42-50%

Well Tolerated Fatigue, Diarrhea, thrombocytopenia

Weber  D, et al. Blood. 2008; 112: Abstract 3711.

Phase III trial of Bortezomib and SAHA versus 
Bortezomib in relapsed MM ongoing for FDA approval
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Panobinostat-Bortezomib

Siegel D, et al. Blood. 2008;112(11): Abstract 2781. 

Active for treatment of relapsed / refractory MM
- Overall response (PR + VGPR + CR) = 50%

Active despite prior bortezomib therapy
- 7 responses in patients with prior bortezomib
- 5 of these responders were refractory to their last  

bortezomib based therapy

Well tolerated
- Fatigue, Diarrhea, Thrombocytopenia

Trial ongoing

Vorinostat/Lenalidomide/Dexamethasone in 
Relapsed/Refractory Myeloma (Phase I)

• Dose-escalation phase I study in relapsed/refractory myeloma (N = 
31), including 12 (39%) pts with prior lenalidomide

– More treatment cycles feasible at lower doses

– AEs in 30 patients (97%), but most mild to moderate in severity

Siegel D, et al. Blood. 2009; 114(22):  Abstract 305. 

Dosing Level Highest Number 
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1, n = 4 18

2, n = 4 15

3, n= 3 11

4, n = 3 11

5, n = 7 11

Expansion,* 
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Tai , et al. Blood. 2009; 113: 4309.

Single agent and combination 
trials (lenalidamide or bortezomib)
ongoing
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Lenalidomide Enhances Elotuzumab-Induced 
ADCC Against Patient MM Cells

Target cells:
patient MM cells
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Elotuzumab/Lenalidomide/Dexamethasone in 
Relapsed Multiple Myeloma

• 28 treated patients with a median of 3 prior MM 
treatments

– MTD not reached up to 20 mg/kg
– Two SAEs of infusion reaction

• Overall 23/28 (82%) patients responded: 21/22 
(95%) lenalidomide-naïve patients achieved �  
PR

• Phase 2 expansion: identify the optimal dose of 
elotuzumab (10 vs. 20 mg/kg) in combination 
with lenalidomide and low dose 
dexamethasone

Lonial S, et al. Blood. 2009; 114(22): Abstract 432.

Conclusions and Future Directions
1. A new treatment paradigm targeting both the 

tumor cell and its microenvironment has 
already markedly improved OR, CR, EFS and 
OS.  

2. Ongoing oncogenomic and proteomic studies 
are informing clinical protocol design and 
identifying novel therapeutic targets. 

3.  Future moleculary based rationally designed 
combination therapies (ie immunomodulatory 
drug, proteasome inhibitor, hsp 90 inhibitor, 
HDAC inhibitor, and MoAb) will achieve durable 
CR in the majority of patients.


