




Background

Trials Therapy Patients in
Remission

SPMs/Total % SPMs

IFM (4 yrs from dg) 33 Lenalidomide
Placebo

60%
33%

17/299
3/292

5.5%
1.0%

CALCGB 44 Lenalidomide
Placebo

NA 15/231
6/229

6.5%
2.6%

MM015 (2 yrs from dg) 55 MPR/MPR-R
Placebo

24%/54%
18.8%

11/535
2/154

3.1%
1.3%
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1. Forrest et al. 2003; 2. Youlden et al. 2011; 3. Attal M et al, ASH 2010; 4. McCarthy et al, ASH 2010; 5. Palumbo A et al, ASH 2010

SPM, secondary primary malignancy; ASCT, autologous stem cell transplantation; NA, not available

Retrospective Analysis SPMs/Total % SPMs

NCI SEER 1973-2000 1219/23838 5.1%

ASCT11 1982-2000 29/800 3.6%

Australian Cancer Registry 1982-2001 2 134/2174 6.1%
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MM-015: Study Design

• Stratified by age (≤ 75 vs > 75 years) and stage (ISS I/II vs III)
• Primary comparison: MPR-R vs MP

ISS, International Staging System; MP, melphalan, prednisone; MPR, melphalan, 
prednisone, lenalidomide; MPR-R, melphalan, prednisone, lenalidomide with 
lenalidomide maintenance; NDMM, newly diagnosed multiple myeloma; PBO, placebo. 

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

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

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
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Double-Blind Treatment Phase

Disease
Progression

Maintenance

Lenalidomide 
(25 mg/day) 

+/-
Dexamethasone

Open-Label 
Extension Phase

Lenalidomide
10 mg/day
days 1-21

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

N = 459, 82 centers in Europe, Australia, and Israe l
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Progression-Free Survival
All Patients
60% Reduced Risk of Progression
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HR 0.395 
P < .001

Median follow-up 25 months

HR 0.796
P = .135
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MPR-R 31 months

MPR 14 months

MP 13 months

Data cutoff : May 11, 2010



6

MM-015: SPM
Data Cut-Off February 28, 2011

SPM, n (%)
MPR-R

(n = 150)
MPR

(n = 152)
MP

(n = 153)

Total Invasive SPMs 12 (8.0) 9 (5.9) 4 (2.6)

Hematologic Malignancies 7 (4.7) 5 (3.3) 1 (0.7)

AML 4 (2.7) 2 (1.3) 0

MDS to AML 1 (0.7) 1 (0.7) 0

MDS 0 2 (1.3)

T-ALL 1 (0.7) 0 0

CMML 1 (0.7) 0 0

B-cell malignancy 0 0 0

Solid tumors 5 (3.3) 4 (2.6) 3 (2.0)

Non-melanoma skin cancer 1 (0.7) 4 (2.6) 5 (3.3)

AML, acute myeloid leukemia; CMML, chronic myelomonocytic leukemia; MDS, 
myelodysplastic syndromes; T-ALL, T-cell acute lymphoblastic leukemia.

• Median follow-up: 30 months
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MM-015: SPM 
Incidence Rates

MPR-R
(n = 150)

MPR
(n = 152)

MP
(n = 153)

Total Invasive SPM 12 9 4
Person years 346 344 359
Incidence Rate* 3.5 2.6 1.1
95% CI (1.97 - 6.11) (1.36 - 5.03) (0.42 - 2.97)

Hematologic SPMs, n 7 5 1
Person years 349 344 360
Incidence Rate* 2.0 1.5 0.3
95% CI (0.96 - 4.21) (0.60 - 3.49) (0.04 - 1.97)

Solid tumor SPMs, n 5 4 3
Person years 348 346 360
Incidence Rate* 1.4 1.2 0.8
95% CI (0.60 - 3.45) (0.43 - 3.08) (0.27 - 2.59)

*Incidence Rate per 100 person years
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MM-015: Sensitivity Analysis
Effect of SPM on PFS

PFS
(Disease progression or death as event)

EFS
(Disease progression, death, or SPM as event)

• Risk of death or disease progression at 2 years:
– MPR-R: 45%; MP, 81%

• Risk of SPM at 2 years:
– MPR-R: 3%; MP, 2%

HR 0.395
P < .001

HR 0.494
P < .001
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Risk for SPM vs PD/Death 
(Safety Population)

MP, melphalan, prednisone; MPR, melphalan, prednisone, lenalidomide; MPR-R, melphalan, 
prednisone, lenalidomide with lenalidomide maintenance; PD, progressive disease.
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Retrospective study design

9 EMN experimental trials 1

2459 newly diagnosed MM patients
287 CRD/CPR                                 164 MP
685 MPR                                         328 MPT1

484 ASCT-R maintenance 257 VMP2

254 VMPT2

661 excluded patients   
diagnosed in the last year (after 

March 15th, 2010)

1798 analysed patients   
with at least 1 year of follow-up

Times of observation were censored on March 15th, 2011 

1. Palumbo A. Blood.1. Palumbo A. Blood. 2008 Oct 15; 2. Palumbo A. J 2008 Oct 15; 2. Palumbo A. J ClinClin OncolOncol.. 2010 Dec 1; Gay F Eur J Haematol.2010 Dec 1; Gay F Eur J Haematol. 2010 2010 SepSep; ; ClinicalClinical trial.gov.trial.gov.

CRD, cyclophosphamide, lenalidomide, dexamethasone; CPR, cyclophosphamide, prednisone, lenalidomide; MP, melphalan, prednisone; MPR, 
melphalan, prednisone, lenalidomide; ASCT-R, autologus stem cell transplantation followed by lenalidomide maintenance; MPT, melphalan, 
prednisone, thalidomide; VMP, bortezomib, melphalan, prednisone; VMPT, bortezomib, melphalan, prednisone, thalidomide.



All analysed patients
(N=1798)

Age - median 69

< 65 years
65-74 years
≥ 75 years

32%
49%
19%

Male sex 51%

MM treatment

Alkylating agents plus lenalidomide
ASCT followed by lenalidomide
No lenalidomide

MP
MPT
VMP
VMPT

30%
20%
50%
9%

12%
14%
14%
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Patient characteristics

Alkylating agents, melphalan or cyclophosphamide; ASCT, autologous stem cell transplantation; MP, melphalan, prednisone; MPT, 
melphalan, prednisone, thalidomide; VMP, bortezomib, melphalan, prednisone; VMPT, bortezomib, melphalan, prednisone, thalidomide.



All
Patients
(N=1798)

Alkylating plus 
Lenalidomide

(N=534)

ASCT followed
by lenalidomide

(N=366)

No 
Lenalidomide

(N=898)

SPMs 30 (1.66%) 6 (1.1%) 7 (1.9%) 17 (1.89%)

Hematologic SPMs
ALL
AML

8 (0.44%)
1
7

1 (0.18%)
1
0

0
0
0

7 (0.77%)
0
7

Solid SPMs
GI tract
Lung
Breast
Skin
Gynecologic

22 (1.22%)
7
6
4
2
3

5 (0.93%)
0
1
1
1
2

7 (1.91%)
3
2
1
1
0

10 (1.11%)
4
3
2
0
1
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(N=366)

No 
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(N=898)
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Type of second primary malignancies

SPM, secondary primary malignancy; Alkylating agents, melphalan or cyclophosphamide; ASCT, autologous stem cell transplantation; ALL, acute 
lymphocytic leukemia; AML, acute myeloid leukemia; GI, gastrointestinal..



Protocol
Median Follow-up

(months)
Incidence

(%)

All patients 27.7 0.72

Alkylating plus lenalidomide 20.4 0.66

ASCT followed by lenalidomide 26.4 0.87

No lenalidomide
MP
MPT
VMP
VMPT

33.8
34.4
39.0
34.8
34.4

0.67
0.21
1.38
0.54
0.28

Protocol
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(months)
Incidence

(%)

All patients 27.7 0.72

Alkylating plus lenalidomide 20.4 0.66

ASCT followed by lenalidomide 26.4 0.87

No lenalidomide
MP
MPT
VMP
VMPT

33.8
34.4
39.0
34.8
34.4

0.67
0.21
1.38
0.54
0.28

Incidence of second primary malignancies 
per 100 per year

Alkylating agents, melphalan or cyclophosphamide; ASCT, autologous stem cell transplantation; MP, melphalan, prednisone; MPT, 
melphalan, prednisone, thalidomide; VMP, bortezomib, melphalan, prednisone; VMPT, bortezomib, melphalan, prednisone, thalidomide.



Therapy Type of 
SPMs

Sex Age 
Time

(mo)

PFS

(mo)

Alkylating+Len Breast F 72 56 74

Prostate M 66 9 68

Prostate M 67 35 68

ALL M 68 60 65

Lung M 73 56 15

Skin M 69 11 11

ASCT+Len Lung F 60 8 9

GI M 62 19 23

GI M 65 30 24

Breast F 47 32 33

Skin M 69 28 45

Lung M 61 41 46

GI F 66 42 54

Therapy Type of 
SPMs

Sex Age 
Time

(mo)

PFS

(mo)

Alkylating+Len Breast F 72 56 74

Prostate M 66 9 68

Prostate M 67 35 68

ALL M 68 60 65

Lung M 73 56 15

Skin M 69 11 11

ASCT+Len Lung F 60 8 9

GI M 62 19 23

GI M 65 30 24

Breast F 47 32 33

Skin M 69 28 45

Lung M 61 41 46

GI F 66 42 54

Type of second primary malignancies

SPM, secondary primary malignancy; PFS, progression-free survival; Alkylating agents, melphalan or cyclophosphamide; ASCT, 
autologous stem cell transplantation; ALL, acute lymphocytic leukemia; GI, gastrointestinal; M, male; F, female..
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Comparison of observed to expected rate of second
primary malignancies

SPM, secondary primary malignancy; SIR, standardized incidence ratio; CI, confidence interval

All patients Observed Expected SIR 95% CI

All patients 27 48.11 0.56 0.37-0.82

Male 16 30.25 0.53 0.30-0.86

Female 11 17.86 0.62 0.31-1.10

All patients Observed Expected SIR 95% CI

All patients 27 48.11 0.56 0.37-0.82

Male 16 30.25 0.53 0.30-0.86

Female 11 17.86 0.62 0.31-1.10

Lenalidomide
patients

Observed Expected SIR 95% CI

All patients 11 15.69 0.70 0.35-1.25

Male 8 9.20 0.87 0.38-1.71

Female 3 6.49 0.46 0.10-1.35

Lenalidomide
patients

Observed Expected SIR 95% CI

All patients 11 15.69 0.70 0.35-1.25

Male 8 9.20 0.87 0.38-1.71

Female 3 6.49 0.46 0.10-1.35

SMPs observed in Italian patients
SMPs expected from Italian Cancer Registry (age- and sex-adjusted)



Conclusions

• Longer follow-up is needed

• At present, observed and expected rates of SPMs are similar

• The risk of progression/death is higher than the risk of SPMs
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