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Novel agents have now successfully been incorporated into the treatment of newly diagnosed 
multiple myeloma (MM) with significant clinical benefit seen. 1 The impact of the upfront use of 
novel therapies on their efficacy at relapse as part of second line therapy and beyond is thus an 
area of active investigation. 1 Choice of treatment at relapse is based on several factors, 
including the nature and tempo of recurrence (such as clinical progression and pace of 
biochemical relapse), prior response to first-line therapy, response duration, treatment-free 
interval, the presence of any residual toxicity and the emergence of MM- related high-risk 
features, such as advanced stage (by ISS), end organ injury and cytogenetic abnormalities, 

assessed by both metaphase analysis and FISH.2–5  

Retreatment with the same agents used as initial therapy is feasible, especially if relapse occurs 
6 months or more after completion of first line treatment, and if combined with other agents.1,2,3 
For example, clinical trials have shown that bortezomib re-challenge is feasible without evidence 
of additive toxicity.6–14 Re-challenge with immunomodulatory drugs has also been shown to be 
effective,15–17 with reported response rates of 30% for thalidomide- based combinations and up 
to 54% with lenalidomide retreatment.18  

Choosing different classes of agents is also an option, particularly for patients who have had a 
suboptimal first response or brief treatment-free interval prior to their relapse.4 Studies have 
shown that lenalidomide plus dexamethasone therapy is effective after initial treatment with 
VMP (bortezomib-melphalan-prednisone) with a reported response rate of 73%14 , and after 
thalidomide-based therapy with response rates estimated at 54%.16 Similarly, bortezomib-based 
therapy is effective in patients who have received prior thalidomide or lenalidomide, with 
response rates reported of between 43%–48%19  , suggesting that sequencing of non-cross 
resistant agents may therefore be beneficial. 

Establishing a pre-specified order of MM therapies suitable for particular patients is currently 
difficult, given the heterogeneity of their disease. Practical strategies consist of considering the 
potential benefit for a certain therapy after assessing the patient’s disease and their overall 
status, as well as the observed activity and tolerance of prior treatments in the context of the 
candidate agents.  

Importantly, Kumar et al.20 showed in a large international cohort study that patients with 
advanced MM, who were refractory to bortezomib and had relapsed following, were refractory to 
or ineligible to receive treatment with an immunomodulatory agent, had a short median 
progression free survival of 5 months and a median overall survival of just 9 months. There is 
thus an urgent need for new treatment options, particularly in such heavily pre-treated patients. 

Numerous new agents are currently in development  and strategies that incorporate these new 
agents into existing regimens are being evaluated in a number of clinical trials.21 Second 
generation proteasome inhibitors and third generation IMiDs are the most developmentally 
advanced. For example, the immunomodulatory agent, pomalidomide, when combined with low-
dose dexamethasone has produced response rates up to 63% in patients with relapsed and 
refractory multiple myeloma (RRMM).22 In heavily pretreated patients, with a median of 5 prior 
lines of therapy in several studies and disease refractory to bortezomib, lenalidomide or both, 
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treatment with pomalidomide combined with low-dose dexamethasone consistently 
demonstrates response rates of 30- 34%.23-26 Another example is provided by the epoxyketone 
proteasome inhibitor, carfilzomib, which has limited neurotoxicity and is generally well tolerated; 
it can as monotherapy (with dexamethasone pre-medication), or in combination with 
lenalidomide and dexamethasone achieve response rates of up to 24% and 68% in RRMM, 
respectively.27,28  Early data in RRMM on the beta lactone proteasome inhibitor marizomib 
(NPI0052) are also promising, as are studies of the first-in- class oral proteasome inhibitor, 
MLN9708.  

Beyond next generation IMiDs and proteasome inhibitors, new classes of novel agents are 
being developed, including other small molecules, such as the histone deacetylase inhibitors 
(e.g. panbinostat, vorinostat, romidepsin and AC1215) and the AKT inhibitor perifosine, as well 
as mTOR inhibitors, and most recently monoclonal antibodies. As one example of the latter, the 
anti-CS1 monoclonal antibody, elotuzumab, appears promising; as monotherapy it is well 
tolerated,29 and in combination with bortezomib, or when combined with lenalidomide plus 
dexamethasone, it is proving especially active. 30,31  

In this context, the emergence of novel combination therapies has become central to improving 
patient outcome, and participation in clinical trials is an obvious priority. These are classically 
rationally designed and derived from bench research utilizing models that are increasingly 
informative, and include pharmacogenetic analysis of patient DNA (Figure 1). 32,33 In aggregate 
therefore, improvements in emerging technologies to help understand heterogeneity in MM , 
and the complexities of its biology through genomics and proteomics should further enhance the 
ability to pursue more tailored treatments, especially given the availability of numerous different 
agents.  These approaches, together with continued new drug development, offer the real hope 
of yet more clinical benefit for patients with advanced MM, who face an otherwise still incurable 
disease. 
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