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Over the past decade, treatment outcomes for multiple
myeloma (MM) patients have improved and it has
become increasingly clear that deeper responses corre-

late with better outcomes.1-4 Emerging data suggest that early
treatment can achieve deep responses.5 A recent randomized
phase III clinical trial reported a prolongation in progression-
free survival (PFS) and overall survival (OS) with early treat-
ment of patients with high-risk smoldering multiple myeloma
(SMM).6 Typically, these patients are diagnosed incidentally on
routine evaluations and have no end-organ damage.7 Given
that a key aspect of clinical medicine is “first, do no harm”, a
dilemma exists regarding early intervention for SMM.

Clinical trials in medicine are systematic investigations to
develop generalizable knowledge. In the field of multiple
myeloma, unanswered fundamental questions need to be
addressed through clinical trials. Is earlier treatment in myelo-
ma adequate? When should treatment be initiated? What pop-
ulation is the most likely to benefit? What treatment strategy
should we use? What type of disease monitoring after initial
therapy should we employ? 

A fundamental challenge is how to answer these questions
while simultaneously preserving the core principles of the
Belmont Report, including: 1) respect; 2) beneficence; and 3)
justice for patients seeking treatment on trials. The Belmont
Report was published by the US Department of Health,
Education and Welfare in 1979 as a statement of basic princi-
ples and guidelines with regard to research in humans.8

Respect refers to the fact that research participants should be
treated as autonomous agents and persons with diminished
autonomy should be protected from research that they may
not fully understand in order to prevent coercion. This assumes
that patients participate in trials on a voluntary basis and are
provided with adequate information to make an informed
decision. Before enrollment in an SMM treatment trial, patients
should be aware that the “watchful waiting” approach remains
a legitimate strategy given the body of current evidence. It is
important to note that there is significant discordance (>70%)
in the overall SMM patient risk classification and that prospec-
tively obtained risk models are not yet widely in use.9,10 Thus,
better predictive models and biomarkers need to be validated
prospectively before one can determine an individual’s lifetime
risk of disease progression with certainty. Despite recent
advances, the standard of care of SMM remains a “watchful
waiting” approach, as larger international randomized studies
and longer follow up are awaited.

The current lack of individualized tools poses a dilemma
when determining the best treatment approach for SMM
patients. Given that patients with precursor disease do not uni-
versally develop malignancy, and that among those who trans-
form from SMM to MM the time window varies greatly, treat-

ment toxicity remains a concern. Although contemporary anti-
myeloma therapies are better tolerated now than in the past,
serious toxicities may ensue. Thus, it is mandatory to carefully
consider the risks/benefits for each patient before enrollment in
a treatment trial for SMM.

Beneficence refers to the need “not to harm” the patient and
to “maximize benefits and minimize possible harms”. The crit-
ical question is whether the benefits of treatment of SMM are
justifiable in the light of the risks involved. End-organ damage
poses a serious threat to patient health; good clinical practice
would mandate for treatment intervention if it were certain
that this would develop. In fact, monoclonal gammopathy of
undetermined significance (MGUS) and SMM precede MM in
every case, and this poses an opportunity for early intervention
and prevention.11,12 A recent trial has shown that early interven-
tion delays end-organ damage and can alter the course of the
disease.6 As extrapolated from other medical conditions,
including other solid and hematologic malignancies, one may
conjecture that early intervention has the potential to provide a
path to a cure in myeloma. Alternatively, one may speculate
that early intervention may result in better control of the dis-
ease, reflected in a need for chronic/extended therapy paired
with longitudinal minimal residual disease monitoring.13 These
hypotheses need to be formally tested in future clinical investi-
gations.

The third principle of the Belmont report refers to the value
of justice as a “fairness of distribution” of the risks/benefits
derived from research. In the past, research subjects tended to
be poor patients or people of certain races or ethnicities, who
were often not informed of their participation in clinical trials
and may have been coerced to participate. Thus, these patients
were prone to receive most of the harm from research whereas
private patients received the benefits of improved medical care.
SMM treatment protocols should include patients from all
socio-economic backgrounds and racial ethnicities who are
likely to benefit the most from subsequent research applica-
tions.

Another important challenge for SMM treatment includes
outcome measures in clinical trials. Traditionally, clinical out-
comes in medicine have involved PFS and OS. Lately, surrogate
end points have accounted for approximately 20% of new drug
approvals by the US Food and Drug Administration (FDA).14 In
addition to more traditional end points, delayed progression to
MM, prevention of disease complications, or evidence of min-
imal residual disease should be explored as surrogate end
points in patients with SMM.

Potential long-term harms resulting from SMM treatment
should be openly discussed with patients before enrollment in
a clinical trial. In recently published molecular and genetic stud-
ies, MM was composed of massive genetic heterogeneity with-



in a given patient. Indeed, at MM diagnosis, recent data
inform us that there is no single clonal population of malig-
nant plasma cells but rather different subpopulations that
are branching off an original clone.15,16 Although the dynam-
ics of these subpopulations still have to be better defined
both in the presence and absence of anti-myeloma therapy,
based on theoretical models, it has been proposed that they
are competing for survival in the tumor microenvironment.
At earlier stages of disease (i.e. at SMM), one might specu-
late that lower disease burden and/or fewer molecular sub-
populations of abnormal plasma cells may result in higher
susceptibility to therapy. On the other hand, one may spec-
ulate that early treatment could eradicate subpopulations
of abnormal plasma cells while one or a few “non-treat-
ment susceptible populations” remain viable and can grow
alone without competing treatment susceptible clones. At
this time, we do not know which of these statements is
right and this is subject to speculation. In order to address
this fundamental question, we need well-designed transla-
tional clinical studies focusing on early intervention. This
may also allow for a better distinction between low-risk
SMM, which may be less likely to benefit from therapy,
and early myeloma, where intervention might change the
course of the disease. Taken together, it is unknown
whether early treatment will lead to selection of more
resistant myeloma cells, or, if it might have the potential to
facilitate the framework for a cure for myeloma, at least in
some patients. Prospective studies are required to address
these key questions.

Should we consider SMM treatment outside of clinical
trials? Currently, the standard of care of SMM patients is
observation for the development of symptomatic MM and

to reserve treatment for development of end-organ damage.
Based on institutional retrospective studies derived from
small numbers of patients, the Mayo Clinic group has pro-
posed a new definition of MM based on extensive bone
marrow infiltration by plasma cells (≥60%) and highly
skewed serum free light chain ratio (sFLC≥100) that would
require treatment before end-organ damage ensues.17

Importantly, due to inherent problems related to the small
number of cases, until we have access to prospective data,
collaborative efforts are needed to better characterize these
features. Future investigations based on larger numbers of
patients collected from prospective studies will provide
more robust answers and help clarify these issues.

The improved toxicity profiles and clinical outcomes of
newer medications have compelled many patients with
smoldering disease to consider treatment in clinical trials.
Some of these patients, however, may not be eligible for a
particular trial due to overly restrictive inclusion criteria,
financial concerns or the inability to travel to large special-
ized centers that may be conducting such trials. In these sit-
uations, patients and their physicians may consider therapy
for SMM. A major concern of treatment outside of clinical
trials might be the cost of novel anti-myeloma therapies,
which are amongst the most expensive medications on the
market. For example, both lenalidomide and carfilzomib
cost around 10,000 USD/month and are not approved as an
indication for treatment of SMM, making reimbursement
by third-party payers practically impossible.18,19 Significant
side effects, including deep venous thrombosis/embolism,
cardiac failure and neuropathy, are an important concern
when debating whether to treat patients with SMM outside
of clinical trials. This leaves the patient and the physician to
wonder if there are sufficient data to support treatment out-
side of clinical trials. Should we then wait to have scientific
evidence from larger, better-designed prospective studies to
treat earlier? Or, should physicians make decisions regard-
ing treatment of SMM based on their own clinical experi-
ence, even if numbers of patients are small? In the absence
of data, similar to other clinical scenarios, probably, both
doctrines, empiricism and rationalism, should co-exist and
be utilized in the diagnosis and treatment of individual
patients as fundamental questions about SMM remain
unanswered.20

In summary, treatment of SMM is a complex matter. It
requires extensive discussion and understanding of the risk
and benefit ratio for each individual patient (Figure 1). Well-
designed translational clinical trials are urgently needed to
answer these important questions.
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Figure 1. The fine balance in the benefit to risk ratio of treatment in
patients with smoldering multiple myeloma. 

As we develop therapies that have lower toxicities and have increasingly higher effica-
cy for the disease in which they are intended, including the possibility of cure, the num-
ber of patients willing to undergo such treatments will also increase.  In SMM, clinicians
need to discuss the risks and benefits with patients and stay up-dated as more data
become available. Until we have access to better knowledge, in circumstances where
the benefit of early treatment in terms of overall survival is not well established, greater
caution should be exercised in considering the risks versus benefits of treatment.
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