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Overview
Smoldering (asymptomatic) multiple myeloma (SMM) was first
described in 1980 by Kyle and Greipp. SMM is a diagnosis largely
based on laboratory findings and represents an intermediate
clinical stage between monoclonal gammopathies (MGUS) and
multiple myeloma (MM) [1].
At the end of 2014, International Myeloma Working Group
(IMWG) updated the defınition of SMM as a plasma cell disorder
characterized by serum monoclonal protein (IgG or IgA) ≥3 g/dL
or urinary monoclonal protein ≥500 mg per 24 h and/or clonal
bone marrow plasma cells (BMPC) 10% to 60% with absence of
myeloma defining events or amyloidosis [2].
According to this recent update, asymptomatic patients with
BMPCs ≥ 60%, involved/uninvolved serum-free light-chain (FLC)
ratio > 100 and those with one or more focal lesions of the skeleton
by MRI should be considered as MM patients because they have an
ultra-high risk of progression to MM (80% to 90% at 2 years) [2].
Most genetic lesions typical of MM are already present in both
MGUS and SMM patients. The most important difference between
these three clinical entities is the number of clonal plasma cells
(PCs) with genetic abnormalities, which increases from MGUS to
MM, suggesting a clonal expansion [3].
The median age of the patients at diagnosis ranges from 65 to 70
years [4]. It has been estimated that it represents 8% to 20% of all
patients with MM [5].

Diagnostic work-up
Initial investigation of patients with suspected SMM is the same
used to diagnose symptomatic MM: CBC, creatinine, calcium,
serum quantitative immunoglobulins, serum and urine protein
electrophoresis, 24-h proteinuria, immunofixation in serum and
urine, sFLC and their ratio [2]. Evaluation of PCs infiltration in
either conventional bone marrow aspirate or biopsy is mandatory
[6]. All patients should undergo whole-body MRI or PET/CT to
discern active lesion if skeletal survey is negative [7]. FISH analysis
is not mandatory, but it is highly recommended for all newly
diagnosed patients [6].
Risk Factors for Progression
Based on the retrospective data from Mayo clinic, on average, the
risk of progression to symptomatic MM is 10% per year for the
first five years. Thereafter, the risk goes down to around 3% per
year for the subsequent five years. After 10 years of follow up, risk
of progression from SMM to MM is similar to that of MGUS (∼1%
risk per year on average) [8].

SMM represents a heterogeneous clinical entity where a subset
of patients have a very indolent course of disease that mimics an
MGUS-like state, whereas others have a more aggressive course of
disease that has been described as CRAB negative myeloma. There
are currently no molecular factors to differentiate these 2 clinically
and biologically distinct entities of patients [9].
The size of the serum monoclonal protein, the number of BMPCs
[10], immunophenotyping, immunoparesis (i.e. a decrease in
one or two of the uninvolved immunoglobulins to 25% below the
lowest normal value) [11], serum FLC [12, 13, 14] and the presence
of t(4;14), deletion 17p, +1q and hyperdiploidy by FISH analysis
have been described to predict risk of progression to symptomatic
MM [15]. Gene expression profile may be of benefit in predicting
the risk of progression [16]. Other factors to consider: IgA isotype,
abnormal MRI, proteinuria, high proliferative rate of PCs in the
bone marrow and high circulating plasma cells (> 5x106/L) [17,
18].
Two risk stratification models predict the progression from SMM
to MM. i) the Mayo Clinic model which uses percentage of BMPCs,
serum M-protein and FLC ratio [8, 12]. ii) the Spanish PETHEMA
classifications which uses immunoparesis and greater than 95%
abnormal plasma cells including decreased CD38 expression,
expression of CD56 and absence of CD19 and /or CD45 [19].
SMM patients with 1 risk factor of Mayo Clinic or 0 factor of
PETHEMA had a 25% risk of developing MM at 5 years (low risk)
and patients with 2 factors of Mayo Clinic or 1 factor of PETHEMA
had 50% risk of progression at 5 years of follow up (intermediate
risk). SMM patients with 3 factors of Mayo Clinic and 2 factors of
PETHEMA had over 75% risk at 5 years (high risk). About 20-30%
of SMM are high risk [9].
New risk models that incorporate new clinical and biologic features
are emerging [11,12, 16, 20].
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Surveillance/Follow-up Tests for SMM
The follow-up of these patients depends on their risk factors for
progression. The 2010 IMWG guidelines indicated that patients
should be seen every 2 to 3 months for the first year, followed
by every 4 to 6 months for 1 year with eventual 6 to 12-month
evaluations if clinically stable thereafter [10].
The serum and urine M-component, hemoglobin, calcium, and
creatinine levels, Bence Jones proteinuria in the 24-hour urine
sample should be reevaluated. Bone survey is recommended
annually or as clinically indicated [7]. CT and MRI were equally
sensitive, and thus either test can be used [2]. Bone marrow
aspiration and biopsy are recommended as clinically indicated
[7]. By virtue of FDG uptake, low-level smoldering myeloma is
consistently negative on the PET scan [21].
Multiparameter flow cytometry is a newly available tool that
measures abnormal cells in the bone marrow and provides
information regarding the risk of progression to active myeloma
[19, 22].

Treatment
The current standard of care in SMM is observation with close
follow-up without chemotherapy until symptomatic disease occurs
[6]. Patients defined as having high risk SMM are candidates for
clinical trials investigating the value of early therapy (23). In the
past, some trials used melphalan to evaluate the effect of early
treatment on patients with SMM. It caused obvious toxicity and
failed to show a significant benefit [24, 25, 26]. Bisphosphonates
as single agents have been studied. Although a reduction in
the incidence of skeletal-related events have been noted using
pamidronate or zoledronic acid, survival advantage was not
shown [27]. With the introduction of novel agents, investigators
attempted early treatment with thalidomide, but it did not result
in improved survival benefit [28, 29, 30, 31]. In Mateos et al study
[32], early treatment of high-risk SMM, with lenalidomide plus
low dose dexamethasone, as compared with observation, resulted
in a delay in progression to symptomatic disease and an increase in
overall survival. However, there are some concerns regarding the
generalizability of the Mateos et al trial because 40% of the patients
in the trial were included on the basis of flow-cytometry criteria,
which are not widely available [33]. Promising results have been
reported for the combination of lenalidomide plus dexamethasone
with the novel proteasome inhibitor carfılzomib in a series of 12
high-risk patients with SMM. All treated patients achieved a CR
and 92% were negative for minimal residual disease by multicolor flow cytometry, with a manageable safety profile [34].
Promising results obtained with a cancer vaccine PVX-410, in a
Phase I/II dose-escalation trial, it is now given in association with
lenalidomide. This therapy could reinforce the quality of response
and improve the outcome, due to a synergistic effect of these two
compounds with immunomodulatory properties [35]. Agents
being tested include novel immunotherapies such as the Signaling
Lymphocytic Activation Molecule family member 7 targeting agent
elotuzumab, CD38 targeting antibodies, and programmed cell
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death-1 targeting antibodies among others [9]. Some phase II trials
are ongoing to determine whether the use of siltuximab (anti-IL-6
mAb), elotuzumab, MLN9708 (ixazomib), or BHQ880 (anti-DKK1
neutralizing Ab) is active in high-risk SMM. The results will help
provide more evidence and effective strategy to early treatment for
patients with high-risk SMM [36].
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