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ABSTRACT

BACKGROUND

For patients with smoldering multiple myeloma, the standard of care is observation
until symptoms develop. However, this approach does not identify high-risk patients
who may benefit from early intervention.

METHODS

In this randomized, open-label, phase 3 trial, we randomly assigned 119 patients
with high-risk smoldering myeloma to treatment or observation. Patients in the
treatment group received an induction regimen (lenalidomide at a dose of 25 mg per
day on days 1 to 21, plus dexamethasone at a dose of 20 mg per day on days 1 to 4
and days 12 to 15, at 4-week intervals for nine cycles), followed by a maintenance
regimen (lenalidomide at a dose of 10 mg per day on days 1 to 21 of each 28-day
cycle for 2 years). The primary end point was time to progression to symptomatic
disease. Secondary end points were response rate, overall survival, and safety.

RESULTS

After a median follow-up of 40 months, the median time to progression was sig-
nificantly longer in the treatment group than in the observation group (median not
reached vs. 21 months; hazard ratio for progression, 0.18; 95% confidence interval
[CI], 0.09 to 0.32; P<0.001). The 3-year survival rate was also higher in the treatment
group (94% vs. 80%; hazard ratio for death, 0.31; 95% CI, 0.10 to 0.91; P=0.03).
A partial response or better was achieved in 79% of patients in the treatment group
after the induction phase and in 90% during the maintenance phase. Toxic effects
were mainly grade 2 or lower.

CONCLUSIONS

Early treatment for patients with high-risk smoldering myeloma delays progression
to active disease and increases overall survival. (Funded by Celgene; ClinicalTrials.gov
number, NCT00480363.)
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MOLDERING MULTIPLE MYELOMA IS A
plasma-cell proliferative disorder character-
ized by a monoclonal component of at least
3 g per deciliter, a level of plasma-cell infiltration
into bone marrow of at least 10%, or both features.?
Currently, patients with smoldering myeloma are
not treated until symptomatic disease develops.?
In the past, few drugs were effective against mye-
loma, and the available treatments, mainly al-
kylating agents, led to concerns about long-term
toxicity. Attempts at early intervention with al-
kylating agents,>> bisphosphonates,®® antago-
nists of the receptor of interleukin-183,° or tha-
lidomide°-3 failed to show a significant benefit.
Although the risk of progression to active dis-
ease among patients with smoldering multiple
myeloma is low (10% annually),? a subgroup of
high-risk patients for whom the probability of pro-
gression to active disease in the first 2 years after
diagnosis exceeds 50% has been identified.?14-22
This high-risk subgroup, which represents ap-
proximately 40% of all patients with smolder-
ing myeloma,>* is a target population for the
investigation of early therapeutic interventions.
Given that these patients are asymptomatic and
would otherwise not receive treatment, the ideal
early therapy should have limited toxicity. We
conducted a phase 3, randomized trial comparing
early treatment (induction therapy with lenalido-
mide [Revlimid, Celgene] and dexamethasone,
followed by maintenance therapy with lenalido-
mide) with observation in patients with high-
risk smoldering myeloma.

METHODS

PATIENTS

We included patients who had received a diagno-
sis of smoldering multiple myeloma within the
previous 5 years and who were at high risk for
progression to symptomatic disease. High-risk
disease was defined as plasma-cell bone marrow
infiltration of at least 10% and a monoclonal com-
ponent (defined as an IgG level of >3 g per decili-
ter, an IgA level of >2 g per deciliter, or a urinary
Bence Jones protein level of >1 g per 24 hours) or
only one of the two criteria described above, plus
at least 95% phenotypically aberrant plasma cells
in the bone marrow plasma-cell compartment,
with reductions in one or two uninvolved immu-
noglobulins of more than 25%, as compared with

normal values. Patients with hypercalcemia, bone
lesions, renal failure (creatinine level, >2 mg per
deciliter [180 wmol per liter]), or anemia (hemo-
globin, <10 g per deciliter or 2 g per deciliter below
the lower limit of the normal range) were excluded.

All patients provided written informed con-
sent. The review board at each participating in-
stitution approved the study, which was con-
ducted according to the Declaration of Helsinki
and the International Conference on Harmoni-
sation Guidelines for Good Clinical Practice.
Data were monitored by an external contract
research organization, and an independent data
monitoring committee (see the Supplementary
Appendix, available with the full text of this ar-
ticle at NEJM.org) confirmed that all patients
included in the study were at high risk for pro-
gression to symptomatic disease.

STUDY DESIGN AND TREATMENT
This was an open-label, randomized, phase 3 study
conducted at 19 centers in Spain and at 3 centers
in Portugal. Patients were recruited from No-
vember 2007 through June 2010 and were ran-
domly assigned, in a 1:1 ratio, to early treatment
or observation.

Patients in the treatment group received in-
duction therapy comprising nine 4-week cycles of
lenalidomide (at a daily dose of 25 mg on days 1
to 21, followed by a 1-week rest period) and dexa-
methasone (at a daily dose of 20 mg on days 1
to 4 and days 12 to 15). Induction therapy was fol-
lowed by maintenance therapy with lenalidomide
(at a daily dose of 10 mg on days 1 to 21 of each
28-day cycle). Maintenance therapy was initially
given until disease progression, but a protocol
amendment limited the total duration of treatment
(induction plus maintenance) to 2 years, and dexa-
methasone was added (at a daily dose of 20 mg on
days 1 to 4 of each cycle) for patients in whom
asymptomatic biologic progression occurred dur-
ing the maintenance phase (defined as an increase
of >25% in the monoclonal component as com-
pared with the lowest value recorded during treat-
ment, with no symptoms). Patients in the observa-
tion group received no treatment until progression
to symptomatic disease.

Patients were stratified according to the time
from the diagnosis of smoldering multiple myelo-
ma to study enrollment (<6 months vs. >6 months).
Treatment was discontinued on withdrawal of pa-
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tient consent, progression to symptomatic disease,
or the occurrence of unacceptable toxic effects.

The study was designed by the Spanish Mye-
loma Group (PETHEMA/GEM), which sponsored
the trial with an unrestricted grant from Cel-
gene. The sponsor collected the data and per-
formed the final analysis in collaboration with
the first and last authors, who vouch for the ac-
curacy and completeness of the data reported and
the adherence of the study to the protocol. The
first and last authors wrote the first draft of
the manuscript, and they, in agreement with all
the investigators participating in the trial, made the
decision to submit the manuscript for publica-
tion. A medical writer provided editorial support,
which was funded by Celgene. All authors had
full access to the data and reviewed and ap-
proved the manuscript before submission. The
protocol, including the statistical analysis plan,
is available at NEJM.org.

END POINTS AND ASSESSMENTS
The primary end point was time to progression to
symptomatic disease. Secondary end points were
response rate, overall survival, and safety. Time to
progression to symptomatic myeloma was mea-
sured from the date of randomization to the date
of the first assessment showing symptomatic dis-
ease, which was defined as the development of any
of the following: hypercalcemia (serum calcium
level, >11.5 mg per deciliter [2.9 mmol per liter]),
bone lesions, renal failure (creatinine level, >2 mg
per deciliter [180 wmol per liter]), or anemia (he-
moglobin level, <10 g per deciliter or 2 g per deci-
liter below the lower limit of the normal range).

Treatment response was assessed according
to the International Uniform Response Criteria
for Multiple Myeloma (see the Supplementary Ap-
pendix).?*> Adverse events were graded according
to the National Cancer Institute Common Termi-
nology Criteria for Adverse Events, version 3.0.24 If
grade 3 or 4 events occurred, treatment was with-
held and restarted at the next lower dose after
improvement to grade 2 or lower.

In the treatment group, blood counts, bio-
chemical analysis (including creatinine and cal-
cium levels), and physical examinations were per-
formed on days 1 and 15 of cycles 1 and 2, and on
day 1 of each cycle (monthly) thereafter. In the
observation group, these tests were performed

every 4 weeks. Serum and urinary levels of the
monoclonal component were assessed monthly
in both groups until study discontinuation. A skel-
etal survey was performed during the screening
phase and was repeated thereafter only if clinical
symptoms emerged. Safety was evaluated monthly
until 30 days after the administration of the last
dose of the study drug in the treatment group
and until discontinuation of the study in the ob-
servation group.

STATISTICAL ANALYSIS
We calculated that a sample of 120 patients
(60 patients per group) would provide 80% pow-
er to detect a hazard ratio of 0.54 for time to
progression to symptomatic myeloma in the treat-
ment group as compared with the observation
group. A one-sided test was used to estimate the
sample size on the basis of the primary end point
because only the effect in the expected direction
(the superiority of treatment) was to be tested. All
efficacy analyses were based on the per-protocol
population, which was restricted to the patients
who fulfilled the eligibility criteria, but safety
evaluations were based on the intention-to-treat
population. Time to progression to symptomatic
myeloma and overall survival were estimated
with the use of Kaplan—Meier methods, and sig-
nificance was determined with the use of a two-
sided log-rank test.

RESULTS

PATIENTS AND TREATMENT
Between November 8, 2007, and June 9, 2010, a
total of 125 patients underwent randomization
(6 patients were excluded because they did not
meet the criteria of smoldering multiple myeloma
at high risk for progression); 57 patients were as-
signed to treatment with lenalidomide and dexa-
methasone, and 62 were assigned to observation
(Fig. 1). Baseline demographic and disease char-
acteristics were well balanced between the two
groups (Table 1).

EFFICACY
The cutoff date for the final analysis was Octo-
ber 15, 2012. The median follow-up was 40 months
(range, 27 to 57). The median time to progression
to symptomatic disease was not reached in the
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125 Patients underwent randomization
(intention-to-treat population)

6 Were excluded from the efficacy analysis because
they did not meet the criteria of smoldering
multiple myeloma at high risk for progression

119 Were included in per-protocol
population

l

:

57 Were assigned to treatment group
and entered induction phase

62 Were assigned to observation group
and were not treated

7 Discontinued treatment during

induction phase

4 Withdrew consent
1 Had progression and died
1 Had second primary tumor

2 Had treatment-related adverse

event

1 Had progression later
1 Died without progression

1 Withdrew owing to investi-
gator’s decision

50 Were included in

maintenance phase

15 Discontinued maintenance
therapy
4 Had progression
5 Were withdrawn by investigator
3 Had progression later
1 Had progression later and
died
2 Withdrew consent
1 Had second primary tumor and
had progression later
1 Died without progression
2 Had treatment-related adverse
event
1 Had progression later

47 Discontinued study
44 Had progression
1 Had second primary tumor
and had progression later
2 Withdrew consent and had
progression later

35 Completed maintenance phase

15 Were included in ongoing follow-up

10 Are continuing treatment
25 Completed treatment
1 Had progression later
1 Had second primary tumor

Figure 1. Randomization and Follow-up of the Patients Included in the Trial.

A total of 125 patients underwent randomization (6 patients were excluded because they did not meet the criteria
of smoldering multiple myeloma at high risk for progression); 57 patients were assigned to treatment with lenalido-

mide and dexamethasone, and 62 were assigned to observation.
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Table 1. Baseline Demographic and Clinical Characteristics of the Per-Protocol
Population.*
Treatment Observation
Characteristic (N=57) (N=62)
Age —yr
Median 63 69
Range 42-91 38-83
Sex — no. (%)
Male 25 (44) 28 (45)
Female 32 (56) 34 (55)
Time since diagnosis — no. (%)
<6 mo 25 (44) 26 (42)
>6 mo 32 (56) 36 (58)
Criteria for high-risk smoldering myeloma
—no. (%)
Monoclonal component and plasma-cell 10 (18) 8 (13)
bone marrow infiltration
=95% aberrant plasma cells plus 23 (40) 24 (39)
immunoparesis:
Both criteria 24 (42) 30 (48)
Monoclonal component
In serum — g/d|
Median 27.0 27.4
Range 0-56.6 0-64.5
In urine — g/24 hr
Median 0 0.002
Range 0-16.2 0-18.2
Level of plasma-cell bone marrow
infiltration — %
Median 18 16
Range 2-48 4-64

* No significant differences were observed between the two study groups.

T The monoclonal-component level indicating high-risk disease was defined as
an IgG level of at least 3 g per deciliter, an IgA level of at least 2 g per deciliter,
or Bence Jones proteinuria of more than 1 g per 24 hours. A level of plasma-cell
infiltration into bone marrow of at least 10% also indicated high-risk disease.

I Aberrant plasma cells were detected by means of flow cytometry. Immuno-
paresis was defined as reductions in one or two uninvolved immunoglobulins
of more than 25%, as compared with normal values.
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treatment group and was 21 months in the ob-
servation group (P<0.001). The hazard ratio for
progression to symptomatic myeloma with treat-
ment was 0.18 (95% confidence interval [CI],
0.09 to 0.32; P<0.001) (Fig. 2A). Symptomatic dis-
ease developed in 47 patients in the observation
group (76%), as compared with 13 patients in the
treatment group (23%).

During maintenance therapy, 24 patients had
biologic progression, and low-dose dexamethasone
was added (according to the protocol amendment)
to the therapy in 18 patients. With a median follow-
up of 26 months (range, 4 to 40), 3 patients had
a partial response, 11 had stable disease without
symptoms, and symptomatic myeloma developed
in 4. One patient had progression after 12 months
of stable disease. Of the 6 patients who did not
receive dexamethasone at the time of biologic pro-
gression, symptomatic myeloma developed in 4.

In the intention-to-treat analysis of the treat-
ment group, during the induction period, 45 pa-
tients (79%) had at least a partial response, includ-
ing 4 (7%) with a stringent complete response,
4 other patients (7%) with a complete response,
and 6 (11%) with a very good partial response
(Table 2). A total of 50 patients (88%) completed
the 9 planned cycles of induction therapy and
received maintenance therapy with lenalidomide.
After a median of 15 cycles of maintenance
therapy (range, 2 to 41), improvement in the qual-
ity of the response was seen in 12 of these pa-
tients (24%): 2 patients with a complete response
had an improvement to a stringent complete re-
sponse (defined as a normal free light-chain ratio
and an absence of clonal cells in bone marrow),
1 patient with a very good partial response had an
improvement to a complete response, 7 patients
with a partial response had an improvement to
either a very good partial response (in 3 patients)
or a complete response (in 4), and 2 patients with
stable disease had an improvement to a partial
response and a very good partial response. The
overall response rate was 90%. A total of 35 pa-
tients (70%) completed maintenance therapy.

SURVIVAL
As of October 15, 2012, a total of 4 of the 57 pa-
tients in the treatment group (7%) and 13 of the
62 patients in the observation group (21%) had
died; the median overall survival was not reached
in either group. The proportion of patients who
were alive 3 years after study entry was 94% in
the treatment group as compared with 80% in the
observation group (hazard ratio for death, 0.31;
95% CI, 0.10 to 0.91; P=0.03) (Fig. 2B). Assess-
ment of overall survival from the time of the diag-
nosis of smoldering myeloma, with a median
follow-up of 46 months, also indicated significant
improvement with early intervention (survival rate
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Figure 2. Survival Outcomes in the Per-Protocol
Population.

Panel A shows the Kaplan—Meier estimates of time to
progression to symptomatic disease. Panel B shows
overall survival from the date of inclusion in the study.
Panel C shows overall survival from the date of diagno-
sis of smoldering multiple myeloma.

at 5 years, 94% in the treatment group vs. 78% in
the observation group; hazard ratio for death,
0.28; 95% CI, 0.09 to 0.91; P=0.02) (Fig. 2C).
The time between diagnosis and study entry
(6 months vs. >6 months) did not influence the
time to progression to symptomatic disease (Fig. S1
in the Supplementary Appendix).

SAFETY

All patients who underwent randomization were
evaluated for adverse events (Table 3). One patient
in the treatment group had a grade 5 adverse
event (respiratory infection). Grade 3 events dur-
ing induction therapy were uncommon; the most
frequently reported grade 3 events were infection
(in 6% of patients), asthenia (in 6%), neutropenia
(in 5%), and rash (in 3%). Grade 2 neutropenia oc-
curred in eight patients (13%). Rashes occurred in
32% of patients, but most cases (19%) were grade 1.
Three patients (5%) had grade 1 or 2 deep-vein
thrombosis: one patient was receiving aspirin (at
a dose of 100 mg per day), the second patient was
receiving oral anticoagulation therapy but had a
low international normalized ratio, and the third
was not receiving any prophylaxis.

Grade 1 or 2 infection occurred in 40% of the
patients in the treatment group, but most cases
(319%) were grade 1, and the incidence did not dif-
fer significantly from that in the observation group
(22%). Grade 1 or 2 asthenia was reported in 18%
and 10% of the patients in the treatment and ob-
servation groups, respectively. Although diarrhea
or constipation of grade 1 (in 21% of the patients)
or 2 (in 16%) was more common in the treatment
group than in the observation group, 5% of the
patients in the observation group also had these
gastrointestinal adverse events. During induction
therapy, 10 patients required reductions in the
daily dose of lenalidomide from 25 mg to 15 mg,
owing to grade 3 events. A total of 6 patients re-
quired reductions in the dose of dexamethasone to
20 mg administered on days 1 through 4.
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Table 2. Best Responses during the Induction and Maintenance Phases
in the Treatment Group, According to the Per-Protocol Analysis.*
Induction Phase  Maintenance Phase
Best Responsey (N=57) (N=50):
no. of patients (%)
Complete or partial response 45 (79) 45 (90)
Stringent complete response 4(7) 6 (12)
Complete response 8 (14) 13 (26)
Very good partial response 6 (11) 9 (18)
Partial response 37 (65) 32 (64)
Stable disease 12 (21) 5 (10)

* |n the observation group, the 47 patients who had progression to symptomatic
disease had a median increase in the monoclonal-component level of 6.45 g per
liter (range, 0.0 to 54.5). In 4 of these patients (9%), the monoclonal-component
level had doubled by the time they had progression to symptomatic disease.

i Response was assessed according to the International Uniform Response

Criteria for Multiple Myeloma (see the Supplementary Appendix).* Patients
who had a stringent complete response were considered to also have had a
complete response, and those with a very good partial response were consid-
ered to also have had a partial response.

Seven patients did not receive maintenance therapy owing to withdrawal of

informed consent (four patients), grade 4 pneumonia (one), dexamethasone-
related delirium (one), and the investigator's decision (one).

444

The rate of serious adverse events during induc-
tion therapy was higher in the treatment group
than in the observation group (12% vs. 3%). Four
patients in the treatment group and one in the
observation group had infection resulting in se-
rious adverse events. In the treatment group, one
patient died from a grade 5 respiratory infection,
four patients discontinued the study medications
owing to treatment-related adverse events (related
to dexamethasone in three of the patients), and six
patients withdrew informed consent. In the ob-
servation group, two patients withdrew informed
consent.

The incidence of adverse events was lower
during maintenance therapy than during induc-
tion therapy (Table 3). The rate of grade 1 and 2
infections was 18% in the treatment group; most
cases (12%) were grade 1. The incidence of grade
1 and 2 infections in the observation group was
8%. No dose reductions were needed during
maintenance therapy.

Second primary tumors were reported in 4 of
the 62 patients in the treatment group (6%) and in
1 of the 63 patients in the observation group (2%).
The cumulative risk of a second primary tumor at
5 years was 20% and 25% in the treatment and
observation groups, respectively (P=0.42) (Fig. S2

N ENGL J MED 369;5

in the Supplementary Appendix). Hematologic can-
cers included polycythemia vera (in 1 patient in
the treatment group) and a myelodysplastic syn-
drome (in 1 patient in the observation group).
In the patient with polycythemia vera, a JAK2
mutation was present in samples obtained at
study entry. Breast cancer developed in 1 patient
in the treatment group, and prostate cancer in
2 patients in the treatment group, both of
whom had a history of prostate hyperplasia
with an elevated level of prostate-specific anti-
gen and were under the care of a urologist.

A total of 4 deaths occurred in the treatment
group: 1 due to a treatment-related toxic effect
(grade 5 respiratory infection, as discussed earlier),
1 due to surgical complications of knee replace-
ment that was unrelated to myeloma or its treat-
ment, and 2 as a result of progression to symptom-
atic disease (in one patient) or toxic effects after
progression (in one). All 13 deaths in the obser-
vation group occurred after progression to symp-
tomatic myeloma; the cause of death was disease
progression (in nine patients), treatment-related
adverse events (in three), and sudden death (in
one) (Table S1 in the Supplementary Appendix).

DISCUSSION

This phase 3 study evaluated treatment in pa-
tients with high-risk smoldering multiple myelo-
ma. Lenalidomide-based treatment was associ-
ated with a significant delay in progression to
symptomatic myeloma; 3 years after study entry,
77% of the patients in the treatment group vs.
30% of those in the observation group had pro-
gression-free survival (hazard ratio for progres-
sion, 0.18; P<0.001). This delay translated into a
significant overall survival benefit; the propor-
tion of patients who were alive at 3 years was
94% in the treatment group versus 80% in the
observation group (hazard ratio for death, 0.31;
95% CI, 0.10 to 0.91; P=0.03).

Several trials have failed to show a benefit
with early intervention, and observation is the
established standard of care for patients with
smoldering myeloma. Three small studies in
which treatment with melphalan and prednisone
was compared with observation showed no sig-
nificant improvement in time to progression or
overall survival with the combination treatment.?->
The findings in trials evaluating bisphosphonates
indicated that although these agents may reduce
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Table 3. Adverse Events of Clinical Interest in the Safety Population, According to Grade.*

Induction phase

Hematologic event

Event Treatment (N=62)
Grade 1 Grade 2 Grade 3 Grade 1 Grade 2

Neutropenia 3 (5) 8 (13) 3 (5) 0
Thrombocytopenia 6 (10) 1(2) 1(2) 0
Anemia 11 (18) 4 (6) 1(2) 3(5)
Nonhematologic event
Infectiont 19 (31) 6 (10) 4(6) 7 (11) 7 (11)
Rash 12 (19) 6 (10) 2(3) 0 0
Asthenia 6 (10) 5 (8) 4(6) 5 (8) 1Q)
Constipation 4 (6) 6 (10) 0 1(2)
Diarrhea 9 (15) 4 (6) 1(2) 1Q2) 1(2)
Deep-vein thrombosis 1(2) 2(3) 0 0 0
Maintenance phase;
Hematologic event
Neutropenia 1(2) 3 (6) 0 0 0
Thrombocytopenia 0 3 (6) 0 0 0
Anemia 4 (8) 1(2) 0 0 0
Nonhematologic event
Asthenia 0 2 (4) 0 0 0
Infection 6 (12) 3 (6) 0 2(3) 3 (5)

Observation (N=63)

number of patients (percent)

* Adverse events were graded according to the National Cancer Institute Common Terminology Criteria for Adverse
Events, version 3.0.* The safety population included all patients who underwent randomization.

T Grade 5 infection developed in one patient in the treatment group.

I The safety population during the maintenance phase included the 50 patients in the treatment group who completed
nine induction cycles and went on to receive maintenance therapy and the 61 in the observation group who did not

have progression of disease during the induction phase.

the rate of skeletal-related events, they do not
have activity in smoldering myeloma.®® In non-
randomized, phase 2 trials evaluating thalido-
mide-based treatment, response rates among
patients with smoldering multiple myeloma were
relatively low (approximately 30%), and the high
rates of discontinuation due to adverse events
(mainly neuropathy) were troubling.1°12 Recent-
ly, a randomized study comparing combination
therapy consisting of thalidomide and zoledron-
ic acid with zoledronic acid alone in patients
with smoldering myeloma showed a response
rate of 37% in the combination-therapy group as
compared with 0% in the monotherapy group,
with no significant delay in the time to progres-
sion to symptomatic myeloma (P=0.24).13 It should
be noted, however, that none of these trials se-

lected patients with smoldering myeloma who
were at high risk for progression. The response
rates in our study (79% after induction therapy,
increasing to 90% after maintenance therapy)
are higher than those reported for thalidomide
(approximately 30%) in an unselected popula-
tion of patients with smoldering multiple mye-
loma, suggesting that high-risk patients should
be targeted for early intervention.

The toxicity of this oral regimen was moder-
ate, and the frequency of adverse events was
lower than that reported in previous trials of
lenalidomide and dexamethasone in patients
with symptomatic myeloma.?>28 Infections were
the most common nonhematologic adverse
events, but they were mainly grade 1 and 2 in
severity, and the incidence was not significantly
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different from that in the observation group.
Few adverse events were reported during main-
tenance therapy; 88% of the patients completed
induction therapy and 70% completed mainte-
nance therapy as planned (Fig. 1). The incidence
of second primary tumors was low and, in three
of the four cases, early signs of the tumor were
already present at study entry. At the time of the
writing of this article, one additional patient in
the treatment group had received a diagnosis of
concomitant incidental prostate cancer (confirmed
by a preplanned biopsy 6 weeks after randomiza-
tion). Future studies should address the effect of
early treatment on the quality of life, which we
did not assess in this trial.

Our results suggest that induction therapy
with lenalidomide and dexamethasone to reduce
the tumor burden, followed by maintenance ther-
apy with low-dose lenalidomide, is an effective
treatment approach. Our study allowed for the
addition of a low-dose glucocorticoid at the time
of biologic progression, which appeared to pro-
vide disease control in some patients. One limi-
tation of the study was that patients received
treatment off-protocol at the time of disease
progression to symptomatic myeloma. It would
have been informative to examine early treat-
ment with lenalidomide and dexamethasone ver-
sus treatment with lenalidomide and dexametha-
sone thatwas deferred until the time of progression.
However, the combination of lenalidomide and
dexamethasone is not an approved first-line
regimen for newly diagnosed multiple myelo-
ma, and most patients in this study (81%) were
treated with either bortezomib-based regimens
(53% of patients) or induction therapy followed
by autologous stem-cell transplantation (28%)
at the time of progression.

In addition, although the cases of myeloma in
our patient population should probably be clas-

sified as early myeloma, this classification could
be refined by identifying cases with more than
an 80% probability of disease progression with-
in 2 years.?® There is currently no consensus re-
garding the definition of high-risk smoldering
myeloma; therefore, in the current study, we
used the criteria defined by Kyle et al.? together
with criteria defined by our group.** Both sets of
criteria were internally validated in each series
and identified patients with smoldering myelo-
ma who had progression to symptomatic disease
within approximately 2 years after diagnosis.
Recently, other factors predicting early progres-
sion to symptomatic disease have been pro-
posed,'®222% and together, these findings will
probably contribute to the redefinition of high-
risk smoldering myeloma in the near future.

Several trials have been initiated to test early
intervention in high-risk patients with smoldering
multiple myeloma. The agents being evaluated in
these trials are lenalidomide, siltuximab (anti—
interleukin-6 monoclonal antibody), ixazomib (a
proteasome inhibitor), and elotuzumab (anti-CS1
monoclonal antibody). The results will help es-
tablish effective approaches to early intervention
for patients with high-risk smoldering myeloma.

In conclusion, this randomized, phase 3 trial
showed that early treatment with lenalidomide
and dexamethasone, followed by maintenance
therapy with lenalidomide, in patients with
high-risk smoldering multiple myeloma signifi-
cantly delayed the time to progression to symp-
tomatic disease and resulted in an overall sur-
vival benefit. The orally administered treatment
regimen was associated with an acceptable tox-
icity profile.

Disclosure forms provided by the authors are available with
the full text of this article at NEJM.org.

We thank Anna Georgieva, M.D., Ph.D. (Excerpta Medica), for
assistance with the preparation of an earlier version of this man-
uscript.
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