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Lenalidomide Maintenance

• Maintenance with lenalidomide is considered the standard of care for all MM patients post-ASCT 

(EMA-approved until progression)

• Broad consensus about survival benefit of len-maintenance outweighing side effects 5,8



Cancer. 2016 December 15; 122(24): 3831–3837. doi:10.1002/cncr.30366 

Blood Cancer Journal (2021)11:158; doi:10.1038/s41408-021-00548-7 J. Clin. Med. 2022, 11, 5794. https://doi.org/10.3390/jcm11195794

- Small size, monocentric cohorts of patients, pre antiCD38+ drugs era

- Lenalidomide dose ranging from 5 to 15 mg/day, median duration of maintenance ranging from 1 to 3 years

- Different timepoints chosen for comparison analysis

- Significant improvement in PFS and OS for patients on longer maintenance treatment

Retrospective analysis / real world data



Multivariate linear regression analysis of predictors of lenalidomide maintenance duration

Predictors of lenalidomide maintenance duration after autologous stem cell 

transplant in patients with multiple myeloma

Rath C. et al. J Oncol Pharm Practice 2023, Vol. 29(7) 1715–1724

• Retrospective, multi-center cohort study including MM pts treated with auto-SCT + len-maintenance (jan12-feb21)

• Median duration of maintenance lenalidomide therapy 1.3 years (range 0.3-8.6)

• 21% of pts stopped therapy due to disease progression, 19% intolerable toxicities, 11% alternative reasons. 

• Most common “intolerable” toxicities were cytopenias (35%), fatigue (14%), rash (14%), and diarrhea (10%)



EVIDENCES FROM AVAILABLE TRIALS



DETERMINATION

Richardson et al. NEJM 2022;387:132-47

Median PFS: 46.2 vs 67.5 mo

HR: 1.53 (95%CI 1.23-1.91), p<0.001

IFM2009

Attal et al. NEJM 2017;376:1311-20; Perrot et al, ASH 2020

PFS

1year len-maintenance len-maintenance until PD

Median PFS: 35 vs 47.3 mos

HR 0.70 (95% CI, 0.59-0.83), p=0.0001

RVD Alone:               + 11.2 mos 
RVD-ASCT:                + 20.2 mos

OS 4-year: 82 vs 81%, ns
8-year: 60 vs 62%, ns
77% relapsed pts in RVD-alone received salvage ASCT

5-year: 81 vs 79%, ns
28% relapsed pts in RVD-alone received salvage ASCT



Stadtmauer EA, JCO 2019;37:589-597 - Hari P, ASCO 2020 oral presentation

BMT CTN 0702 ph.2 trial (STaMINA) BMT CTN 07LT trial

2014 amendment

Pts progression-free 

at 38mo on len-maintenance

Len-maintenance until PD
(N=215)

STOP maintenance 
(N=207)

Landmark analysis: Len continued beyond 38 mo vs Not



Defining the optimum duration of lenalidomide maintenanceMyeloma XI

Multiple landmark analyses

Median duration of lenalidomide therapy 28 cycles (range 1-96)

•Patients still on therapy 330/730 (45%) 

Pawlyn et al. Blood 2022;140(S1):1371-1372



Outcomes in the overall population

*p<0.05

Ongoing PFS benefit associated with continuing lenalidomide maintenance 

beyond at least 4-5 years in the overall patient population



Outcomes by cytogenetic risk

*p<0.05



Outcomes by MRD status

*sustained MRD-ve for 6 mos from start of therapy

• Suggestion to continue lenalidomide until disease 

progression in MRD+ve patients

• Benefit from continuing lenalidomide maintenance for 

at least 3 years in total even in patients with sustained 

MRD negativity

No data at 5-ys for pts MRD+ve: 

too few pts reaching this time 

point in control arm



GEM2014MAIN trial

Primary endpoint PFS: 

6-year rate: 61% / 56% for RD / IRD 

HR 1.14; 95%CI 0.81-1.60; p 0.46

median FUP 69 mos

PFS according to the kinetics of MRD 

from ramdomization to 2-ys of maintenance
PFS based on MRD status after 2 years 

of maintenance in the overall series

Rosinol at al. Blood 2023 Nov 2;142(18):1518-1528





151 NDMM pts 

who underwent ASCT and 

len-maintenance from 

1jan16 to 31dec19

140 started maintenance

107 pts without survival 

events after a median fup 

of 70mo from ASCT

42 pts with sustained BM 

MRD negativity (NGF) + 

imaging after 3years of 

len-maintenance

STOP maintenance

Study design

Median fup from len-start: 53 mos

Median fup from len-stop: 16 mos



SAFETY ISSUES 

QUALITY OF LIFE



Jackson et al. Lancet Oncol 2019;20:57-73McCarthy P. et al. J Clin Oncol 35:3279-3289

The table includes gr. 1-2 AEs occurring in at least 10% of pts

and gr. 3-4 events in at least 1% of pts

Safety profile of len-maintenance

Data from the IFM and CALGB studies only

Discontinuations as a Result of TEAEs

AEs in len-maintenance (Myeloma XI) 



Pawlyn et al. Blood 2022;140(S1):1371-1372

Patients continuing lenalidomide maintenance long term did not experience worsening 

bone marrow suppression 



Maintenance lenalidomide in newly diagnosed transplant eligible and non-eligible 

myeloma patients; profiling second primary malignancies in 4358 patients 

treated in the Myeloma XI Trial

Jones JR et al. eClinicalMedicine 2023;62:102099

SPM incidence in pts being observed was 2.1%, 4.1% 

and 5.8% at 3, 5 and 7 years. In pts randomised to 

lenalidomide ± vorinostat the incidence was 4.5%, 10.5% 

and 12.2% (Pepe–Mori p=0.006)

Overall SPM incidence 7.7% (len) vs 3.2% (obs)

(p=0.006)

Haematological SPM: incidence 1.4% (36 pts)

Solid SPM: incidence 3% (76 pts)



Jones JR et al. eClinicalMedicine 2023;62:102099

Outcome of patients treated in the TE and TNE pathway according to maintenance randomisation



Health-Related Quality of Life in Multiple Myeloma Patients Treated with High- or Low-Dose 

Lenalidomide Maintenance Therapy after Autologous Stem Cell Transplantation—

Results from the LenaMain Trial (NCT00891384)

Boquoi A. et al. Cancers 2023, 15, 5157. https://doi.org/10.3390/



ONGOING CLINICAL TRIALS



PERSEUS  (NCT03710603)

Sonneveld et al. LBA ASH 2023



Risk-Adapted therapy Directed According to Response (RADAR)

https://www.clinicaltrialsregister.eu/ctr-search/trial/2019-001258-25/GB



DRAMMATIC study (SWOG s1803): 

Phase III Study of Daratumumab/rhuph20 (nsc-810307) + Lenalidomide or Lenalidomide 

As Post-Autologous Stem Cell Transplant Maintenance Therapy in Patients with Multiple Myeloma 

(MM) Using Minimal Residual Disease To Direct Therapy Duration 

(NCT04071457) 





CONCLUSIONS

• Lenalidomide (EMA-approved until PD) as standard of care maintenance 
treatment post-ASCT,  with broad consensus about survival benefit 
outweighing side effects 

• The optimal treatment duration remains to be determined
• Retrospective and post hoc analysis demonstrated a prolonged survival with 

longer duration of len-maintenance, but no data are yet available from 
randomized trials

• The use of MRD status to drive treatment decisions is under investigation:  
results of several ongoing trials could enable personalization of maintenance 
therapy, allowing certain subgroups of patients to safely stop treatment
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