
Number at risk

Nothing
Len+/-Vor

 560  544  519  492  454  375  301  245  206  159  123   91   69   33   14    1    0    0    0
 883  869  845  824  747  646  553  442  354  249  186  126   81   39   16    1    1    0    0
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Background

Myeloma XI

Myeloma XI is a phase III, randomised, multi-centre, parallel-group design, open-label trial
comparing thalidomide, lenalidomide, carfilzomib and bortezomib induction combinations
and lenalidomide ± vorinostat as maintenance in newly diagnosed myeloma patients
(n=4358). The trial includes both transplant eligible (TE) and non-eligible (TNE) pathways.

Myeloma XI trial for newly diagnosed multiple myeloma (NDMM); Long term second primary 
malignancy (SPM) incidence in the context of lenalidomide maintenance.

Conflicts

SPM incidence according to pathway and induction therapy received Proportion of patients who developed an SPM and breakdown of cases

SPM incidence according to maintenance randomisation

Conclusions

• Haematological SPM incidence is low in all patient groups including those receiving
lenalidomide maintenance.

• The highest incidence of SPM (all types) is seen in transplant non-eligible patients
receiving lenalidomide maintenance. This suggests that advanced age is an important
risk factor

• Low risk non-melanoma skin cancers form a large proportion of SPM cases
• Death due to second malignancy is rare with most patients dying of advanced

myeloma or other causes.

• Incidence in the TNE pathway was greatest with 180 patients developing an SPM with an overall
incidence of 9.8%. 138 patients in the TE pathway developed an SPM with an overall incidence of
5.5%

• 85 TE patients developed an SPM post
maintenance randomisation, 68 of them
received lenalidomide.

• Overall incidence of 7.7% in patients
receiving lenalidomide and 3.1% in patients
being observed.

Overall SPM incidence

• 94.20% of patients in the TE pathway
have not developed an SPM

• Solid tumours occurred in 3.1%
• Haematological second malignancies

were rare, seen in 1.4% of patients
(n=35/2532)

Cause of death according to maintenance strategy (TE and TNE combined) 

TE pathway – induction therapy 

JJ has received honoraria and research funding from Celgene

As a consequence of improved treatment patients with multiple myeloma are living
longer. Long term co-morbidity may include the risk of developing a second primary
malignancy (SPM). Early trials of long-term lenalidomide reported an increased incidence
of second primary malignancy (SPM), particularly AML and MDS (1-3). Later, meta-analysis
suggested the link to be secondary to lenalidomide in combination with melphalan (4).

We have previously reported on SPM incidence in the context of this trial and shown that
haematological SPM (hSPM) incidence was not increased in association with lenalidomide
(5). Here we present a long-term analysis of SPM incidence in patients who have received
maintenance therapy versus observation in the context of the Myeloma XI trial

Number at risk

4358 3982 3744 3516 3289 3080 2732 2363 1912 1537 1197  895  616  407  230   88   31    3    0
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Cumulative incidence function for time to confirmed SPM (Overall)

Overall Overall

Overall cumulative incidence
3 year – 4.1%
5 years – 7.4%
7 years – 10.8%

4358 patients were randomised to treatment with a further 1971 patients 
being randomised to either lenalidomide maintenance or active observation

Number at risk

CTD
CRD
KCRD

1008  961  915  855  821  772  693  628  545  473  396  312  213  152   93   29    8    0    0
1014  962  919  884  839  808  742  660  576  506  431  334  241  159   92   42   14    2    0
 510  490  482  465  441  420  355  252  144   62    9    0    0    0    0    0    0    0    0
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Cumulative incidence function for time to confirmed SPM (Intensive)

Treatment received (induction chemotherapy) CTD CRD KCRD

TNE pathway – induction therapy

Number at risk

CTDa
CRDa

 910  774  696  641  569  520  459  406  321  250  182  129   89   50   23    9    5    0    0
 916  795  732  671  619  560  483  417  326  246  179  120   73   46   22    8    4    1    0
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Cumulative incidence function for time to confirmed SPM (Non-intensive)

trtCIF CTDa CRDa

Number at risk

Intensive
Non-Int.

1443 1413 1364 1316 1201 1021  854  687  560  408  309  217  150   72   30    2    1    0    0
 835  798  742  685  630  552  491  376  299  213  154   99   66   34   15    5    0    0    0
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Cumulative incidence function for time to confirmed SPM (Intensive vs. Non-intensive)

Pathway (safety) Intensive Non-intensive

• SPM incidence was well matched in each pathway suggesting that the induction treatment
received did not impact on the likelihood of SPM development.

Number at risk

Nothing
Len+/-Vor

 334  321  299  275  252  221  200  148  122   89   68   47   33   17    9    4    0    0    0
 501  477  443  410  378  331  291  228  177  124   86   52   33   17    6    1    0    0    0
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Cumulative incidence function for time to confirmed SPM (Non-intensive)

Treatment received (maintenance therapy) No maintenance Lenalidomide maintenance

Transplant eligible Transplant non-eligible

• 110 TNE patients developed an SPM post
maintenance randomisation, 77 of them
received lenalidomide.

• Overall incidence of 15.4% in patients
receiving lenalidomide and 9.9% in patients
being observed.

Incidence according to pathway

Overall cumulative 
incidence
Len – 7.7%
Obs – 3.1%

Overall cumulative 
incidence
Len – 15.4%
Obs – 9.9%

94.20%

3.10%

1.30%

1.40%

Proportion of patients who developed 
an SPM in the TE pathway

No SPM

Solid

NMSC

Haem

89.60%

5.60%
4.00%

0.70%

Proportion of patients who developed 
an SPM in the TNE pathway

No SPM

Solid

NMSC

Haem

• 89.6% of patients in the TNE pathway
have not developed an SPM

• Solid tumours occurred in 5.6%
• Haematological second malignancies

were very rare, seen in 0.7% of patients
(n=13/1826)

• These data suggest that advanced age/frailty are greater risk factors for the development of
second malignancies than the intensity of the treatment used.

Cause of death – lenalidomide Cause of death – observation 

• In patients undergoing active observation or receiving lenalidomide maintenance the incidence
of death due to SPMs was low. Most deaths in both groups were due to myeloma.
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Proportion of patients who developed an SPM and breakdown of cases

Cause of death according to maintenance strategy (TE and TNE combined) 
*

NMSC = non-melanoma skin cancer

CTD, cyclophosphamide, thalidomide, dexamethasone; CRD, cyclophosphamide, lenalidomide, dexamethasone; KCRD, carfilzomib plus CRD.
*Patients receiving triplet induction with a suboptimal response to induction (<VGPR) were eligible for intensification. Patients with PR/MR were
randomised to CVD (cyclophosphamide, bortezomib and dexamethasone) or no further therapy prior to ASCT. Patients with SD/PD all received CVD.
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