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The efficacy of retreatment with immuno-
modulatory drugs (IMiDs) among patients
with multiple myeloma who received this
class of drugs for initial therapy is unknown.
We studied 140 patients who received either
thalidomide-dexamethasone (81; 58%) or
lenalidomide-dexamethasone (59; 42%)
as first-line therapy of multiple myeloma

followed by repeat IMiD (thalidomide
[34; 24%] or lenalidomide [106; 76%]) as
one of the salvage regimens. A median of
2 treatments (range, 1-6), including a stem
cell transplant in 105 patients (75%), were
administered before IMiD-based salvage
therapy. The median time from diagnosis
to repeat exposure to IMiD was 28 months.

Among the 113 evaluable patients,
50 (44%) achieved at least a partial re-
sponse, and 63 (56%) achieved less than
a partial response to repeat IMiD. Re-
sponse rates with lenalidomide retreat-
ment were higher than with repeat admin-
istration of thalidomide. (Blood. 2011;
118(7):1763-1765)

Introduction

The unique antiangiogenic and immunomodulatory properties of
thalidomide provided a rationale for its use in multiple myeloma
(MM), resulting in a response in almost one third of patients with
relapsed or refractory disease.1 Over the last decade, derivatives of
thalidomide such as lenalidomide and pomalidomide (immuno-
modulatory drugs; IMiDs) have been developed that enhanced the
potency and reduced the toxicity of the parent compound. Indeed,
the striking improvement seen in the overall survival of MM
patients in the last decade, both at diagnosis and in the post–stem
cell transplant (SCT) relapse setting, is in large part attributable to
the advent of novel agents (thalidomide, lenalidomide, and bort-
ezomib).2 Various studies have demonstrated remarkable activity
of IMiDs, either used alone or in combination with dexamethasone,
in patients with previously untreated or relapsed MM.1,3-7 Thalido-
mide and lenalidomide are commonly used as initial therapy in
MM. Despite recent improvements in the overall survival with
novel agents, curative therapy does not exist, and MM patients
eventually relapse, which requires a treatment change.8 Therefore,
a considerable proportion of MM patients previously treated with
first-line IMiDs undergo salvage therapy with IMiDs for relapsed
or refractory disease; however, data on their retreatment efficacy
is unknown. We designed the present study to ascertain the depth
and durability of response that can be achieved with IMiD
retreatment in patients with newly diagnosed MM who received
first-line therapy with either thalidomide-dexamethasone or
lenalidomide-dexamethasone.

Methods

After obtaining approval from the Mayo Foundation Institutional Review
Board, we studied 410 sequential patients from a prospectively maintained

database who received either thalidomide-dexamethasone or lenalidomide-
dexamethasone as initial therapy for newly diagnosed MM between
February 2000 and November 2008. Among these, 140 patients who
received thalidomide or lenalidomide (with or without dexamethasone) as
one of the salvage regimens for relapsed or refractory disease at some time
during their MM disease course formed the study group. The diagnosis of
MM was made by conventional criteria.9 The choice of treatment was
dictated by the routine clinical practice and drug availability. The disease
response after initial therapy and salvage therapy was assessed according to
the International Myeloma Working Group uniform response criteria.10 The
best response on a particular regimen is reported here. The study was
performed in accordance with the principles of the Helsinki Declaration,
with approval from the Institutional Review Board.

Results and discussion

The median (range) age of the study population was 60 (29-78)
years at the time of salvage therapy; 87 (62%) were male.
Thalidomide and lenalidomide were used as initial therapy in
81 (58%) and 59 (42%) patients, respectively. The study group
received a median of 2 treatments (range, 1-6; including an SCT
where applicable) before repeat therapy with an IMiD. The median
(range) time to repeat IMiD was 28 (3-102) months from diagnosis.
An autologous SCT was performed in 105 patients (75%) before
repeat use of an IMiD. Bortezomib was used as one of the
treatments (before the repeat IMiD) in 34 patients (24%). The
proportion of patients with high-risk cytogenetics was similar
across the groups studied (Table 1).

More than one half (86; 61%) of the patients completed
first-line therapy to undergo a planned SCT, whereas drug toxicity
(19; 14%), disease progression (17; 12%), patient’s choice (10; 7%),
and alternative treatment options (8; 6%) were the other reasons
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that led to a treatment change. The IMiD used for salvage therapy
was thalidomide or lenalidomide in 34 patients (24%) and 106 pa-
tients (76%), respectively. The majority (89%) of patients received
the repeat IMiD along with dexamethasone therapy. The response
rates to salvage IMiD therapy and the initial responses from IMiD
with or without dexamethasone are summarized in Table 1.
Overall, 50 patients (44%) achieved a partial response (PR) or
better and 63 (56%) achieved less than a PR (stable and progressive
disease) to repeat IMiD therapy, whereas the remaining 27 patients
were nonevaluable for response. Retreatment with lenalidomide
and thalidomide produced a PR or better in 48%-54% and
20%-30% of patients, respectively (Table 1). Similarly, among
patients who discontinued initial IMiD because of progression
(n � 17), retreatment with lenalidomide produced a PR or better in
25%-50%, whereas only a few (0%-25%) patients responded after
repeat thalidomide therapy (Table 1). Nineteen (58%) of the 33
patients who had a PR or better to initial lenalidomide therapy
obtained a PR or better with repeat use of lenalidomide. Similarly,
6 (40%) of the 15 patients with a PR or better with initial
thalidomide treatment had a similar response with repeat use of
thalidomide. Patients who progress on first-line IMiD can still
achieve a response with repeat IMiD therapy, especially with
lenalidomide used as second-line therapy.

The higher response rate observed with retreatment with
lenalidomide than with thalidomide in the present study likely
reflects an underlying difference in their mode of action that limits
cross-resistance in previously treated MM patients. Thalidomide
appears to have more antiangiogenic potential than lenalidomide,11

whereas lenalidomide has greater immunomodulation and tumor-
inhibiting properties than thalidomide.12,13 In fact, compared with
thalidomide, lenalidomide has been found to be significantly
(100-1000 times) more potent than thalidomide in activating T-cell
and cytokine (IFN-� and IL-2) production while inhibiting proin-
flammatory cytokines such as TNF-�, IL-1, and IL-6.14 A previous
in vitro study in the MM.1S cell line observed a 50% inhibition of
DNA synthesis with a smaller dose of lenalidomide (0.1-1.0�M)
compared with 15% inhibition with a higher dose of thalidomide
(100�M).13

Previous investigations have revealed the benefit of lenalido-
mide therapy in MM patients previously treated with thalido-
mide.15-17 Lenalidomide-dexamethasone has been shown to be
more effective than dexamethasone alone in relapsed or refractory
MM patients independent of prior thalidomide use in a post hoc
analysis of patients from the MM-009 and MM-010 trials.15 The
response rate (RR) of 42% and 50% reported in that study with
lenalidomide-dexamethasone in patients who had relapsed or were
refractory to thalidomide,15 respectively, is similar to the RR (48%)
observed in the present study with lenalidomide treatment after
initial thalidomide use. In addition, the retreatment RR (48%-54%)
with lenalidomide in the present study is comparable to the RR
(55%-60%) seen with lenalidomide-dexamethasone in relapsed
MM.4,18 The higher RR observed with repeat lenalidomide use
translated into a median time to progression of 9 and 16 months
after initial thalidomide and lenalidomide use, respectively. On the
other hand, the median time to progression with thalidomide after
initial therapy with thalidomide and lenalidomide was 6 and

Table 1. Baseline characteristics and response to retreatment grouped by initial response to IMiD

Len3Len*
n � 48

Len3Thal*
n � 11

Thal3Len*
n � 58

Thal3Thal*
n � 23

Median age, y (range) 63 (29-78) 58 (33-72) 60 (38-77) 57 (38-71)

Males, % 58 55 62 74

High-risk MM, n (%) 6 (13) 2 (18) 12 (21) 3 (13)

Median no. of prior treatments 2 1 2 2

SCT before repeat IMiD, % 79 55 71 87

Dex plus repeat IMiD, % 92 100 86 87

Median duration of first IMiD, mo (IQR) 4 (4-6) 5 (4-8) 4 (3-6) 4 (3-5)

Median time from diagnosis to repeat IMiD, mo (IQR) 26 (18-38) 13 (4-23) 31 (23-49) 23 (18-36)

Median duration of second IMiD, mo (IQR) 7 (3-18) 3 (2-4) 7 (3-14) 6 (2-18)

Response to first-line IMiD†

� VGPR(%)† 5 � VGPR (45) 1 PR (33) 2 � VGPR (33) 1 PR (25)

3 PR (27) 2 � PR (67) 1 PR (17) 3 � PR (75)

3 � PR (27) 3 � PR (50)

PR (%)† 4 � VGPR (18) 1 � VGPR (25) 2 � VGPR (8) 5 PR (45)

7 PR (32) 3 � PR (75) 7 PR (29) 6 � PR (55)

11 � PR (50) 15 � PR (63)

� PR (%)‡ 2 � VGPR (33) 3 � PR (100) 1 � VGPR (7) 5 � PR (100)

4 � PR (67) 8 PR (57)

5 � PR (36)

ORR (� PR)‡ (n � 140), % 54 20 48 30

N§ 44 (92%) 7 (64%) 50 (86%) 22 (96%)

RR§ (n � 123; 88%)‡, % 57 17 47 32

N� 4 (8%) 4 (36%) 8 (14%) 1 (4%)

RR� (n � 17; 12%)‡, % 25 25 50 0

� VGPR includes patients with complete response; VGPR and � PR includes patients with stable and progressive disease and nonevaluable (n � 9) patients after
first-line IMiD. High-risk multiple myeloma was determined by fluorescent in situ hybridization and conventional cytogenetics risk stratification of myeloma.

Thal indicates thalidomide; Len, lenalidomide; Dex, dexamethasone; IQR, interquartile range; � VGPR, very good partial response; PR, partial response; ORR, overall
response rate; and RR, response to retreatment.

*Primary-salvage IMiD combination.
†Response to retreatment with an IMiD is grouped by initial response to IMiD.
‡Patients with nonevaluable disease response (n � 27) were not used to calculate the percentage.
§Number of patients and response rate among patients who discontinued first-line IMiD for reasons other than disease progression (transplant, toxicity, choice, and

alternative treatment).
�Number of patients and response rate among patients who discontinued first-line IMiD because of disease progression.
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3 months, respectively (Figure 1). Overall, the median time to
progression for the entire study population was 9.0 months
(95% confidence interval 6-12 months) from the start of repeat
IMiD therapy. We did not specifically examine overall survival,
because it would be significantly affected by the available treat-
ments for salvage therapy, which have changed significantly over
the time period of the study. In conclusion, the results of the present
study support the choice of repeat therapy with IMiDs when initial

IMiD therapy is discontinued because of the common causes that
lead to a treatment change.
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Figure 1. Median time to progression from start of repeat IMiD therapy.
Lenalidomide followed by lenalidomide � 16 months, thalidomide followed by lena-
lidomide � 9 months, thalidomide followed by thalidomide � 6 months, and lenalido-
mide followed by thalidomide � 3 months. Overall, the median time to progression for
the entire study population was 9 months.
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