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Smoldering multiple myeloma (SMM) is a precursor dis-
ease state to multiple myeloma (MM) historically defined
as meeting serological or morphological parameters of
MM but with no evidence of end-organ damage. The def-
inition of what constitutes MM versus SMM changed in
2014 to include presence of �60% bone marrow plasma
cells, bone lesions on advanced imaging, and a free light
chain (FLC) ratio �100 even in the absence of any other
evidence of end-organ dysfunction [1].

High risk SMM has been defined differently by various
groups [2, 3], but all of these risk models have a high risk
of progressing to MM within 2 years. However, in all
models, there are some patients that do not progress.
Furthermore, significant discordance exists between these
risk models [4]. Yet, recent guidelines recommend treat-
ing SMM even outside the context of a clinical trial [5]
based on improvements in progression free but not over-
all survival.

The objective of our report was to determine the land-
scape of clinical trials enrolling patients with SMM by
assessing the design of the studies, the interventions
used, and the endpoints being assessed.

A search on clinicaltrials.gov was performed on 1
February 2021 using keywords, ‘smoldering multiple mye-
loma,’ ‘smoldering plasma cell myeloma,’ and ‘smoldering
myeloma.’ A concurrent search was conducted on
eudract.ema.europa.eu was also performed. We included
all interventional studies that enrolled from 1 January
2011 to 31 January 2021. We included all active and
completed studies regardless of their enrollment status
(listed but not yet enrolling, active enrollment, sus-
pended enrollment, and completed enrollment were all
included). We excluded trials that were terminated with-
out subject enrollment.

After excluding duplicates between the two databases
as well as non-interventional studies such as registry

studies, a total of 32 studies were identified. Table 1 lists
characteristics of these studies.

The total number of patients projected to enroll/actu-
ally enrolled on these 32 studies were 2764, out of which
1817 patients (65.7%) were enrolled/projected to enroll
in randomized studies and 947 in non-randomized stud-
ies. The most commonly used primary endpoints were
response-based endpoints (13/32, 40.6%) and progression
free survival (10/32, 31.2%). Only one study (3.1%) had a
primary endpoint of overall survival and quality of life.
The majority of studies (23/32, 71.9%) were assessing reg-
imens or drugs with established safety and efficacy in
MM. Fourteen trials (43.8%) were assessing regimens
already established in MM in a non-randomized uncon-
trolled fashion with an endpoint of either response rate
or progression-free survival.

We demonstrate that the majority of trials for SMM
are non-randomized and have surrogate endpoints as the
primary endpoint. There has been only one trial designed
in the last 10 years with overall survival and quality of
life as a primary endpoint (NCT03937635). Almost half
the trials that have enrolled or are enrolling currently for
SMM, are assessing regimens already established in MM
in a non-randomized uncontrolled fashion with an end-
point of either response rate or progression-free survival.
Due to the absence of control arms, these trials do not
answer whether early treatment of SMM will result in
improvement in overall survival or quality of life com-
pared to current standard of care treatment upon pro-
gression [6]. It is intuitive that drugs that are active in
MM will be active in precursor states where patients
are healthier.

The theoretical advantages of early treatment are that
organ dysfunction may be prevented, and hence progres-
sion-free survival (which incorporates organ dysfunction)
is advocated as a desirable endpoint. Amongst the 21
progression events in the observation arm in the study
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comparing lenalidomide to observation for SMM, 11 were
bone lesions/plasmacytomas that and eight were anemia
(decrease of hemoglobin of �2 g/dL) [7]. Although frac-
tures are an important cause of morbidity and worthy of
preventive strategies – the question of whether clinically
significant, irreversible end-organ damage was indeed
prevented by these therapies remains. Although the
Spanish randomized trial that evaluated lenalidomide
and dexamethasone versus observation for smoldering
myeloma has indeed shown a survival benefit, two cav-
eats must be noted. First, this trial was not adequately
powered for a survival analysis, and second, as the con-
trol arm did not get prevailing standard of care in the
United States at progression with very low rates of use of
immunomodulatory drugs upon progression, the rele-
vance of the findings to contemporary patients is in
question [8].

Furthermore, it must be noted that these protocols
require stem cell mobilization which represents a finan-
cial burden to society as well as an inconvenience to
patients, for a procedure that these patients may never
undertake [9]. However, the cost of stem cell mobilization
and collection pales in comparison to the costs of active
contemporary MM treatment. These costs are of particu-
lar concern in treating SMM, as asymptomatic individuals
that may never need therapy are subjected to prolonged
and expensive therapies [10].

Current definitions of SMM encompass a heterogen-
ous group of patients, including patients whose disease
process is destined to never become malignant, and sim-
ply includes disease that is similar to monoclonal gamm-
opathy of undetermined significance, but with a larger
volume of disease. However, the current definition of
SMM also include patients whose disease is destined to
become malignant and cause end-organ damage [11].
The current landscape of trials and recommendations for

lenalidomide use as a standard of care indeed poses the
risks of both over-treating patients whose disease does
not need treatment, and undertreating patients who are
destined to have symptomatic MM in the immi-
nent future.

It is anticipated that in the near future, genomic iden-
tification of MM precursors that are desisted to become
symptomatic can help avoid over-treatment [12]. In the
interim, given that deaths related to treatment have
already been reported in these trials which are recruiting
asymptomatic patients [13], there is an urgent need to
prioritize randomized studies with endpoints that are
most relevant to patients such as quality of life and over-
all survival. Although non-randomized studies with a
strong translational component that helps us understand
the biology of SMM are important, the current landscape
of duplicative, uncontrolled single-arm studies of regi-
mens already established in MM renders asymptomatic
patients that may never progress susceptible to over-
treatment. Such trials may not answer the questions that
are most relevant, such as whether we are simply delay-
ing the need for further systemic treatment by adminis-
tering treatment now, or whether we are truly
preventing a malignancy.
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