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Abstract
The current therapeutic paradigm for the transplant recipient in multiple myeloma needs to be continuously updated. It will be clari-

fied if it actually defines the standard of care stating the unmet needs as well. With the dual purpose of treating a symptomatic disease and obtaining a maximized depth of response autologous stem cell support (ASCT) is the backbone of young multiple myeloma
patient approach. This manuscript provides a real-life oriented strategy, needed for a patient centered clinical practice
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Goals of a new agent-based induction therapy in multiple
myeloma: an overview
A severe and high-quality response (CR) in order to promptly

reverse serious complications such as renal failure and hyper-

calcemia, ameliorate symptoms, reduce tumor burden and bone-

marrow (BM) plasma cells (PCs) infiltration, enabling a successful

collection of PBSCs during ASCT and finally improve post-ASCT
outcomes [1-3].

Progression free survival (PFS) is strongly correlated to ASCT

[4]. It has long been known that the achievement of high-quality

response after induction therapy deeply impacts the prognosis. In

a multicenter prospective randomized open label controlled phase
III trial in newly diagnosed multiple myeloma (NDMM) patients,

the use of chemotherapeutic agents with a different mode of action

was able to improve response rates, both in pre-and post-transplantation, with an achievement of an improved PFS [5]. Induction
therapy should be effective, as suboptimal induction therapy, with

only IMIDs (Thalidomide or Lenalidomide) in combination with
dexamethasone and cyclophosphamide, may be inadequate. In fact,

patients who had a lower or equal response to partial remission
(PR) were randomized to receive a second rescue induction, including a proteasome inhibitor, achieved a PFS from 28 to 48 months

for patients treated with VCD (HR 0.50) with 38% response im-

provement with VGPR and VCDs. (CR) of 65% for patients receiving

VCD vs 38% for those who went straight to transplant [5].It is beyond question that the choice of therapy should be optimal. It has

been shown that an optimal induction therapy practicable is threedrug therapy, including a proteasome inhibitor. Indeed, a number

of randomized studies have demonstrated that these therapeutic

combinations (VTD/VRD, VCD, PAD) are capable of inducing high
quality responses (VGPR or better) in about 60% of cases and CRs

around 35% of cases [6]. VCD is less toxic than PAD: SAEs, 24%

vs 32.7% (p = .04); VCD is associated with a higher incidence of
hematologic toxicities grade 3/4 compared with VTD. Remarkably
VTD is associated with a higher incidence of peripheral neuropathy

grade 3/4 as compared with VCD: 7.7 vs 2.9% (p = .05) [7]. At the
moment, therefore, the VTD and VCD regimes are the most used

regimes in Europe. The possibility of inserting the first-generation

immunomodulatory agent is replaced by lenalidomide. Response
rates are equally high, like complete remissions, but the toxicity

profile is definitely better [8]. The success of drug combinations
in elderly subjects has led to testing the dominant role of ASCT as

upfront therapy. Two clinical studies with median follow up of 31.6

and 43.5 months respectively [8,9] showed that ASCT should remain a standard of care.

Furthermore, it was investigated in a formal manner if only one

or two transplants were needed [9]. The double auto-transplant

option was also used before the approval of new drugs. The randomized upfront application of double vs single transplantation

confers about 30% reduction in risk of progression or death (HR
0.70), considering all patients, this reduction is reduced to about

50% if we consider the carriers of disease with high-risk cytoge-

netics [10]. The IMWG consensus on treatment of high-risk cytogenetics stated that a newly diagnosed patient with high-risk cytoge-

netics should be treated with a combination of PI + lenalidomide
or pomalidomide + dexamethasone, HDT + double ASCT. Moreover
thalidomide does not overcome the adverse effect of t (4; 14), t

(14; 16), t (14; 20) and del (17) or del (17p) and gain (1q) in transplant-eligible patients [11]. Also ESMO guidelines recommend an

induction with 3-drug regimen, 200 mg/m2 melphalan followed
by ASCT and a maintenance [12]. Remarkably, the goal of treat-

ment in MM is obtaining the best and sustained response. Furthermore phase II and III studies have shown that consolidation with
VTD, a short-term therapy administered after ASCT, upgraded to

CR by 30% and in other study VRD led to an upgrade between 36
and 38% [9,13]. We cannot conclude much, because the studies
carried out so far have differences in the induction patterns used
(VCD, VRD, VTD) and in the duration of the induction therapy,
which varies in the various studies.

Maintenance therapy is applied for a prolonged period of time

with the goal of prevent cancer progression [14]. Continuous cytoreduction of clonal population, eliminating the minimal residual
disease (MRD), obtains a sustained suppression of disease burden,

prolonging the duration of response and improving long-term outcome. On the other hand, maintenance should not select the treat-

ment of clones and avoid the impact on the quality of life (QoL).
These features represented a problem especially with thalidomide
which involved six randomized trials [15], because although being
an advantage in PFS, it costed several limits. Remarkably, the on-

set of resistant clones in high-risk diseases was emphasized, with
a detrimental effect on the OS and a worsen QoL. The ideal drug,
therefore, appeared to be lenalidomide, on which several random-

ized trials were performed, showing an advantage in terms of OS

[16]. Many patients benefit from the above drug, but there is a
warning for high-risk patients. In this subset of subjects we have

a doubt that lenalidomide is effective in prolonging the OS [16].

In this subgroup the role of bortezomib-maintenance was studied,
with a survival advantage for del (17p) [17,18]. At the moment

this strategy is controversial. The first possibility to improve the

outcome can be offered by in the strategy of including the newest
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agents. Indeed, the inclusion of carfilzomib and ixazomib, or the use
of anti-CD38 moAb (daratumumab) and anti-SLAMF7 (elotuzum-

ab), could play an important role [12]. Phase II studies incorporat-
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