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The role of novel agents in front-line 
therapy: Lenalidomide 
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(N = 445)

Arm 1
Lenalidomide 25 mg/day p.o., days 1–21

Standard-dose dexamethasone
40 mg/day p o days 1 4 9 12 17 20

Arm 1
Lenalidomide 25 mg/day p.o., days 1–21

Standard-dose dexamethasone
40 mg/day p o days 1 4 9 12 17 20

Four courses, every 28 days

Phase III, randomized study in newly diagnosed MM
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ECOG-E4A03: Len + standard- or 
low-dose Dex in newly diagnosed MM
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Dexamethasone 480 mg per cycle 
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Dexamethasone 480 mg per cycle 
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Arm 2
Lenalidomide 25 mg/day p.o., days 1–21

Lower-dose dexamethasone
40 mg/day p.o., days 1, 8, 15, 22

Dexamethasone 160 mg per cycle 
(n = 222)

Arm 2
Lenalidomide 25 mg/day p.o., days 1–21

Lower-dose dexamethasone
40 mg/day p.o., days 1, 8, 15, 22

Dexamethasone 160 mg per cycle 
(n = 222)
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Rajkumar SV, et al. J Clin Oncol. 2008;26 [abstract 8504].

Grade 3 or 4
adverse event

Len +
standard-dose Dex, %

(n = 223)

Len + 
low-dose Dex, %

(n = 220) 
p value

ECOG-E4A03: fewer adverse events with 
low-dose than with standard-dose Dex

Infection or pneumonia 16 8 0.019

DVT or PE 25 11 < 0.001

Neuropathy 2 2 0.999

Cardiac ischaemia 3 0.5 0.068

PE = pulmonary embolism.
Rajkumar SV, et al. J Clin Oncol. 2008;26 [abstract 8504].
Updated data presented at ASCO Annual Meeting, 2008.

ECOG-E4A03: PFS and TTP
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ECOG-E4A03: overall survival rate better 
with low- than with standard-dose Dex
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n Event, % (n) Censored, % (n) Median survival (95% CI)

Len + std-dose Dex 223 18 (41) 82 (182) NR (23.56–NR)
Len + low-dose Dex 222 6 (13) 94 (209) NR

Overall survival was significantly better in the low-dose Dex arm (p < 0.001)

Rajkumar SV, et al. J Clin Oncol. 2007;25:18S [abstract LBA8025].
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NR = not reached.

ECOG-E4A03: 2-year survival rate by patient 
age; low- vs standard-dose Dex

Number of 
patients

2-Year survival 
probability (95% CI)

Age < 65 years

Len + standard-dose Dex 104 0.85 (0.78-0.93)*

Len + low-dose Dex 108 0.91 (0.84-0.98)*

Age ≥ 65 years

Len + standard-dose Dex 119 0.67 (0.56-0.77)‡

Len + low-dose Dex 114 0.82 (0.74-0.91)‡

Rajkumar SV, et al. J Clin Oncol. 2007;25:18S [abstract LBA8025].
Rajkumar SV, et al. Blood. 2007;110:[abstract 74].

*p = 0.16.
‡p = 0.009.
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Depth of Response Improves Over Time with Chronic 
Lenalidomide Treatment Regardless of Line of Therapy
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Lacy MQ, et al. Mayo Clin Proc. 2007;82:1179-84.

Niesvizky R, et al. Blood. 2008;111:1101-9.

MM-020: lenalidomide + low-dose Dex vs 
MPT in previously untreated MM 

Inclusion criteria

Previously 
untreated MM

Age ≥ 65 years or 
not a candidate for 

Inclusion criteria

Previously 
untreated MM

Age ≥ 65 years or 
not a candidate for 

Lenalidomide 25 mg/day, days 1–21; every 28 days

Dexamethasone* 40 mg/day, days 1, 8, 15, 22; 
every 28 days

Lenalidomide 25 mg/day, days 1–21; every 28 days

Dexamethasone* 40 mg/day, days 1, 8, 15, 22; 
every 28 days

Until PD

Lenalidomide 25 mg/day, days 1–21; every 28 days

Dexamethasone* 40 mg/day days 1 8 15 22;

Lenalidomide 25 mg/day, days 1–21; every 28 days

Dexamethasone* 40 mg/day days 1 8 15 22;

Eighteen 
4-week 
cycles or

Celgene Corporation. 
Protocol CC-5013-MM-020/IFM 07-01; 2007. Data on file.

transplantation

No neuropathy of 
grade > 2

CLCr > 30 ml/min

transplantation

No neuropathy of 
grade > 2

CLCr > 30 ml/min

Dexamethasone 40 mg/day, days 1, 8, 15, 22; 
every 28 days

Dexamethasone 40 mg/day, days 1, 8, 15, 22; 
every 28 days

cycles or 
until PD

N = 1,590
Centres in EU, 
Switzerland, USA, 
and Canada

* In patients older than 75 years
• Dexamethasone 20 mg/day
• Melphalan 0.20 mg/kg/day
• Thalidomide 100 mg/day

Melphalan* 0.25 mg/kg/day, days 1–4, every 42 days

Prednisone 2.0 mg/kg/day, days 1–4, every 42 days

Thalidomide* 200 mg/day, daily through 42-day cycle

Melphalan* 0.25 mg/kg/day, days 1–4, every 42 days

Prednisone 2.0 mg/kg/day, days 1–4, every 42 days

Thalidomide* 200 mg/day, daily through 42-day cycle

Twelve 
6-week 
cycles or 
until PD

CLCr = creatinine clearance rate.

Cohort Lenalidomide 
(mg/day)

Melphalan 
(mg/kg/day)

Prednisone 
(mg/kg/day)

1 (n = 6) 5 0.18 2
2 (n = 6) 5 0.25 2
3 (n = 6 + 15) 10 0.18 2
4 (n = 6 + 15) 10 0 25 2

Median age 71 (range 57–77) years

Phase I and II trial of MPR in 
newly diagnosed MM

4 (n = 6 + 15) 10 0.25 2

Every 4–6 weeks for maximum of 9 cycles
Aspirin (100 mg/day) given as VTE prophylaxis 

1          2          3          4                                                                      21

Lenalidomide
Melphalan

Prednisone

Day

Palumbo A, et al. Haematologica. 2007;92 Suppl 2:179.MPR = MP + lenalidomide.

MPR: event-free 
survival and overall survival

MPR: median follow-up 30 months 
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Palumbo A, et al. J Clin Oncol. 2007;25:4459-65.
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MPR: event-free and overall survival

MPR: median follow-up 30 months 

Event-free survival Overall survival

Palumbo A, et al. Clin Lymp Myel 2009 in press

2-year OS:   91%Median EFS: 29 months

MPR in newly diagnosed MM: 
adverse events

Anaemia

Thrombocytopenia

Neutropenia

Grade ≥ 3 adverse events seen in cohorts 3 and 4 only
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9 patients (42.8%) in cohort 3 
received G-CSF support
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Palumbo A, et al. J Clin Oncol. 2007;25:4459-65. 
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MPR: haematological adverse events 
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Palumbo A, unpublished data.

VTE management in patients with newly 
diagnosed MM treated with MP + Thal or Len 

Characteristic MP 
(n = 144)

MPT 
(n = 65)

MPT enoxaparin 
(n = 78)

RMP aspirin 
(n = 50)

Median age (range), years 72 (54–86) 71.5 (59–82) 73 (63–89) 71 (57–78)
Stage, n (%)

II
III

59 (41)
85 (59)

29 (44)
36 (66)

28 (36)
50 (64)

21 (42)
29 (58)

Median β2M (range), mg/l 3.7
(0 2 37 5)

3.4
(0 36 14 8)

4
(0 38 40)

3.4
(0 2 13 5)(0.2–37.5) (0.36–14.8) (0.38–40) (0.2–13.5)

Reproduced from Palumbo A, et al. J Thromb Haemost. 2006;4:1842-5 
©Blackwell Publishing.
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MPT
MPT and enoxaparin
RMP and aspirin
MP

Double-blind treatment phase
Up to 9 courses in the absence of PD or unacceptable adverse events

Pre-randomization

51 centres in Europe, Australia, and Israel (N = 450)

Eligible 
candidates 
with newly

Melphalan 0.18 mg/kg, days 1–4
Prednisone 2 mg/kg, days 1–4
Lenalidomide 10 mg/day p.o., days 1–21

Melphalan 0.18 mg/kg, days 1–4
Prednisone 2 mg/kg, days 1–4
Lenalidomide 10 mg/day p.o., days 1–21

LenalidomideLenalidomide
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MM-015: MPR vs MP for long-term 
control in newly diagnosed MM

Primary end-point: progression-free survival
Secondary end-points: OS, TTP, ORR, TTR, duration of response, and quality of life
All patients will receive aspirin prophylaxis (75–100 mg/day)

Palumbo A, et al. Presented at ASH Annual Meeting, 2006.

with newly 
diagnosed,
untreated 
MM

Melphalan 0.18 mg/kg, days 1–4
Prednisone 2 mg/kg, days 1–4
Placebo days 1–21 until progression

Melphalan 0.18 mg/kg, days 1–4
Prednisone 2 mg/kg, days 1–4
Placebo days 1–21 until progression

PlaceboPlacebo
Melphalan 0.18 mg/kg, days 1–4
Prednisone 2 mg/kg, days 1–4
Lenalidomide 10 mg/day p.o., days 1–21

Melphalan 0.18 mg/kg, days 1–4
Prednisone 2 mg/kg, days 1–4
Lenalidomide 10 mg/day p.o., days 1–21

PlaceboPlacebo
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TTR = time to response.

1                 4                   8                  11                  14                                  21

21-Day cycle (maximum 8 cycles)

Lenalidomide daily

B BB B
Dex Dex Dex Dex

Phase I/II trial of RVD in newly diagnosed 
MM: trial design and response

Non-randomized, open-label, dose-comparison study

Lenalidomide daily

n = 66 response-evaluable patients; response rates 
independent of del(13q), t(4;14).

EBMT response Patients, %
CR 26
CR or nCR 44
≥ VGPR 74
≥ PR 100

B = bortezomib; nCR = near CR; RVD = 
lenalidomide, bortezomib, dexamethasone.

Richardson P, et al. Blood. 2008;112:[abstract 92];
updated data presented at ASH 2008.

After a median follow-up of 
8 months, median time to 
progression, progression-free 
survival, and overall survival 
were not reached

The most common adverse 
events included haematological 
events and hyperglycaemia

RCD in relapsed/refractory MM

Phase I cyclophosphamide dose-escalation study

1     2     3     4                 8                 11                      17  18  19  20  21       28          

Lenalidomide
C

Dex

Day

C
Dex

300–700 mg/day p.o. 
25 mg/day

20 mg/day

Morgan G, et al. Br J Haematol. 2007;137:268-9.
Schey S, et al. Blood. 2008;112:[abstract 3707].

g y

Response (EBMT) Patients, %

≥ PR 81

CR 29

≥ VGPR 36

SD 13

Grade 3 or 4 AEs n (%)
Neutropenia 8 (38)

Phase I study of RVD + cyclophosphamide 
(VDCR): the Evolution study (1)

1     2     3     4                 8              11            14                         21                

Lenalidomide 15 mg/day

Day

V V V V

D D8 
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D

Non-randomized, open-label, dose-comparison study

V = bortezomib 1.3 mg/m2

D = dexamethasone 40 mg

C = cyclophosphamide 100–500 mg/m2

Kumar S, et al. Blood. 2008;112:[abstract 93].

D D
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EBMT response Patients, %
sCR 20
CR or nCR 36
≥ VGPR 68
≥ PR 100

25 patients, median age 61 years
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RMPT in Relapsed/Refractory MM
RMPT (N=44) MivPT (N=24)1

Historical control

42

29
30

40

50

1717
23

27

17

30

40

50

VMPT (N=30)2

Historical control

nt
s 

(%
)

20

43

22
30

40

50

1. Palumbo A et al. Eur J Haematol. 2006;76:273; 2. Palumbo A et al. Blood. 2007;109:2767
Palumbo A et al. Blood. 2008;112:321 [abstract 868]; updated results presented at: 50th ASH Annual Meeting; December 6–9, 2008
San Francisco, CA 

MivPT1, % VMPT2, % RMPT, %
CR 0 17 13

≥VGPR 12 44 33
PFS @ 1 yr 20 65 55
OS @ 1 yr 60 76 66
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Conclusion 

• MPR: future standard of care

• Rd: alternative long term treatment

• CRD: alternative alkylating agent

• VCRD- RMPT: research 4 drug approach


