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I got my transplant!  Now what?
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Following Transplantation: 
Possible Consideration of 
Maintenance Therapy

• What are the benefits vs 
risks?

• Who should get maintenance 
therapy?

• How long should patients get 
maintenance therapy?
Talk to your doctor about 

whether maintenance 
therapy is right for you.

NINLARO
Oral proteasome

inhibitor
VELCADE-BASED 

TREATMENT
Supported by several 

smaller studies
Velcade alone or in combination 

with other myeloma drugs:
Velcade + Thalomid

Velcade + prednisone

REVLIMID
Reduction in myeloma progression (3 large studies)

Improved survival (1 of 3 studies)
Small risk of second cancers when used after 

melphalan

Presenter
Presentation Notes
Fact-Check:
Ixazomib maintenance trials:
NCT02253316 (phase 2)
NCT02181413 (phase 3) following ASCT
NCT02312258 (phase 3) no ASCT
NCT02504359 (phase 1)
NCT02168101 (phase 2)




Maintenance Lenalidomide
Meta-Analysis

• Outcomes with maintenance lenalidomide vs placebo/observation 
after ASCT:

• McCarthy PL, et al. J Clin Oncol. 2017;35:3279-3289.

Meta-Analysis
(N = 1208)[d]

Median PFS,* mo 52.8 vs 23.5

Median OS,* mo NR vs 86.0

SPM ↑Len vs placebo/obs
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*Significantly improved with maintenance lenalidomide.

Presenter
Presentation Notes
Abbreviations:
Len =  lenalidomide
NR = not reached
obs = observation
SPM = second primary malignancy 

Speaker Notes: 
-Improved PFS and OS in meta-analysis of 3 randomized studies
-Less clear in high-risk patients (discussed in later slide)

McCarthy PL, Holstein SA, Petrucci MT, et al. Lenalidomide maintenance after autologous stem-cell
transplantation in newly diagnosed multiple myeloma: a meta-analysis. J Clin Oncol. 2017;35:3279-3289.


Purpose
Lenalidomide maintenance therapy after autologous stem-cell transplantation (ASCT) demonstrated
prolonged progression-free survival (PFS) versus placebo or observation in several randomized
controlled trials (RCTs) of patients with newly diagnosed multiple myeloma (NDMM). All studies had
PFS as the primary end point, and none were powered for overall survival (OS) as a primary end point.
Thus, a meta-analysis was conducted to better understand the impact of lenalidomide maintenance
in this setting.

Patients and Methods
The meta-analysis was conducted using primary-source patient-level data and documentation
from three RCTs (Cancer and Leukemia Group B 100104, Gruppo Italiano Malattie Ematologiche
Dell’Adulto RV-MM-PI-209, and Intergroupe Francophone du Myelome 2005-02) that met the following prespecified inclusion criteria: an RCT in patients with NDMM receiving ASCT followed by
lenalidomide maintenance versus placebo or observation with patient-level data available and
achieved database lock for primary efficacy analysis.

Results
Overall, 1,208 patients were included in the meta-analysis (605 patients in the lenalidomide
maintenance group and 603 in the placebo or observation group). The median PFS was 52.8 months
for the lenalidomide group and 23.5 months for the placebo or observation group (hazard ratio, 0.48;
95% CI, 0.41 to 0.55). At a median follow-up time of 79.5 months for all surviving patients, the
median OS had not been reached for the lenalidomide maintenance group, whereas it was
86.0 months for the placebo or observation group (hazard ratio, 0.75; 95% CI, 0.63 to 0.90; P = .001). The cumulative incidence rate of a second primary malignancy before disease progression was higher with lenalidomide maintenance versus placebo or observation, whereas the cumulative incidence rates of progression, death, or death as a result of myeloma were all higher with placebo or observation versus lenalidomide maintenance.

Conclusion
This meta-analysis demonstrates a significant OS benefit and confirms the PFS benefit with lenalidomide maintenance after ASCT in patients with NDMM when compared with placebo or
observation.




Post-transplant therapy
• American study (CALGB): improvement in PFS and OS 

with lenalidomide maintenance
• Increased risk of secondary cancers 11% vs 4% (6% blood 

cancers vs 1%)2

• European study (IFM): improvement in PFS but not OS3

• Increased secondary cancers (13% vs 7%)

• Meta-analysis of 3 trials:improvement in OS for 
maintenance groups, regardless of response to 
transplant3

1. McCarthy et al, NEJM 2012 
2. Attal et al, NEJM 2012
3. Attal et al, ASCO 2016

Presenter
Presentation Notes
CALGB TTP 53 vs 27 mo; OS NR vs 76 mo mccarthy et al  NEJM 2012
IFM PFS 46 vs 24 mo	Attal et al NEJM 2012
Meta analysis: NR vs 86 mo (attal et al ASCO 2016



Meta-analysis of 3 Phase III Trials: OS With 
Len Maintenance after ASCT

26% 
reduction in 

risk of 
death; 

estimated 
2.5-yr 

increase in 
median OS

McCarthy PL, et al. J Clin Oncol. 2017;[Epub ahead of print]. 

Median follow-up: 
80 mos

Pts at Risk, n
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Overall, 1,208 patients were included in the meta-analysis (605 patients in the lenalidomide maintenance group and 603 in the placebo or observation group). The median PFS was 52.8 months for the lenalidomide group and 23.5 months for the placebo or observation group (hazard ratio, 0.48; 95% CI, 0.41 to 0.55). At a median follow-up time of 79.5 months for all surviving patients, the median OS had not been reached for the lenalidomide maintenance group, whereas it was 86.0 months for the placebo or observation group (hazard ratio, 0.75; 95% CI, 0.63 to 0.90; P = .001). The cumulative incidence rate of a second primary malignancy before disease progression was higher with lenalidomide maintenance versus placebo or observation, whereas the cumulative incidence rates of progression, death, or death as a result of myeloma were all higher with placebo or observation versus lenalidomide maintenance.



Meta-analysis of 3 Phase III Trials: OS Benefit in 
Subgroups

< 60 yrs
≥ 60 yrs

Male
Female

I or II
III

CR
CR/VGPR

Len
Non-Len

Yes
No

< 50 mL/min
≥ 50 mL/min

PR/SD/PD

Age

Sex

ISS stage

Response after ASCT

Prior induction therapy

Adverse-risk cytogenetics*

CrCI after ASCT*

0.25 0.5 1 2
HR

Len
372
233
322
283
411
113
65

314
227
147
458

56
232
33

379

Control
375
229
349
255
440
90
80

334
215
146
458

36
243
25

404

HR (95% CI)
0.68 (0.54-0.86)
0.85 (0.64-1.12)
0.66 (0.52-0.83)
0.92 (0.70-1.21)
0.66 (0.52-0.82)
1.06 (0.73-1.54)
0.63 (0.34-1.15)
0.70 (0.54-0.90)
0.88 (0.66-1.17)
0.50 (0.32-0.77)
0.82 (0.67-1.00)

1.17 (0.66-2.09)
0.79 (0.59-1.06)
0.73 (0.33-1.60)
0.74 (0.59-0.92)

Favors Len Favors control

McCarthy PL, et al. J Clin Oncol. 2017;[Epub ahead of print]. 

*Incomplete data sets: Cytogenetic data were available only for the IFM and GIMEMA studies; CrCl post-ASCT data were 
available only for the CALGB and IFM studies 

Presenter
Presentation Notes
ASCT, autologous stem cell transplantation; CrCl, creatinine clearance; ISS, International Staging System; Len, lenalidomide; PD, progressive disease; SD, stable disease.











• a. McCarthy PL, et al. J Clin Oncol. 2017;35:3279-3289; b. Sonneveld P, et al. J Clin Oncol. 2012;30:2946-2955; 
• c. Nooka AK, et al. Leukemia. 2013;28:690-693; 

Implementing Maintenance Therapy 

Who should be offered maintenance therapy?
• Most patients, regardless of response[a]

What should they receive?
• Most patients: lenalidomide monotherapy[a]

• High-risk disease: consider proteasome inhibitor-based 
maintenance[b-c]

For how long should they receive it?
• Lenalidomide monotherapy: at least 2 years, continuing if 

tolerated, 10 mg to 15 mg daily, 21 d of 28 d cycle

17

Presenter
Presentation Notes
ECOG = Eastern Cooperative Oncology Group 

https://clinicaltrials.gov/ct2/show/NCT01863550

Speaker Notes:
Points of emphasis include:
-Most patients should be offered maintenance
-If patients have high-risk disease consider PI-based therapy
-Continue at least 2 years
-Consider schedule of 21 days of a 28 day cycle





Other options for maintenance regimens



Ixazomib maintenance

26.5 vs 21.3 months



Secondary Cancers

• Revlimid maintenance after transplant has been associated with a 
higher risk of other cancers

• In general, the risks of myeloma relapsing (100%) is far greater than 
the risk of getting a difference cancer from revlimid (~7%?)





Thank you…!
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