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A B S T R A C T

Purpose
This prospective multicenter phase III study compared the efficacy and safety of a triple
combination (bortezomib-thalidomide-dexamethasone [VTD]) versus a dual combination (thalido-
mide-dexamethasone [TD]) in patients with multiple myeloma (MM) progressing or relapsing after
autologous stem-cell transplantation (ASCT).

Patients and Methods
Overall, 269 patients were randomly assigned to receive bortezomib (1.3 mg/m2 intravenous
bolus) or no bortezomib for 1 year, in combination with thalidomide (200 mg per day orally) and
dexamethasone (40 mg orally once a day on 4 days once every 3 weeks). Bortezomib was
administered on days 1, 4, 8, and 11 with a 10-day rest period (day 12 to day 21) for eight cycles
(6 months), and then on days 1, 8, 15, and 22 with a 20-day rest period (day 23 to day 42) for four
cycles (6 months).

Results
Median time to progression (primary end point) was significantly longer with VTD than TD (19.5 v
13.8 months; hazard ratio, 0.59; 95% CI, 0.44 to 0.80; P � .001), the complete response plus
near-complete response rate was higher (45% v 21%; P � .001), and the median duration of
response was longer (17.9 v 13.4 months; P � .04). The 24-month survival rate was in favor of VTD
(71% v 65%; P � .093). Grade 3 peripheral neuropathy was more frequent with VTD (29% v 12%;
P � .001) as were the rates of grades 3 and 4 infection and thrombocytopenia.

Conclusion
VTD was more effective than TD in the treatment of patients with MM with progressive or
relapsing disease post-ASCT but was associated with a higher incidence of grade 3 neurotoxicity.

J Clin Oncol 30:2475-2482. © 2012 by American Society of Clinical Oncology

INTRODUCTION

Patients with multiple myeloma (MM) often re-
spond to initial therapy; however, the disease ulti-
mately recurs and, over the course of time, becomes

refractory to further treatment. Median survival is 5
years. There is thus an urgent need for more effective
therapies in both first-line and relapsed settings.1-3

Thalidomide, an immunomodulatory drug, was
the first new drug to bring about an improvement in
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the therapy of MM after the introduction of melphalan and predni-
sone in the 1960s and of vincristine, doxorubicin, and dexamethasone
in the 1980s.4,5 In patients with relapsed or refractory MM receiving
thalidomide, the complete response plus partial response (CR � PR)
rate was 29%, and the 12-month event-free and overall survival (OS)
rates were 34% and 59%, respectively.6 Addition of dexamethasone to
thalidomide enhanced response rates to within the range of 45%
to 57%.7

Bortezomib ((Velcade; Millennium Pharmaceuticals, Cam-
bridge, MA, and Johnson & Johnson Pharmaceutical Research &
Development, Raritan, NJ) is a first-in-class proteasome inhibitor.
Approval in the relapsed setting was based on the international phase
III APEX trial of bortezomib versus high-dose dexamethasone in
patients with MM who had received one to three prior therapies.8,9

Bortezomib demonstrated superior time to progression (TTP) and a
6-month survival benefit over dexamethasone alone, despite more
than 62% of patients crossing over from the dexamethasone arm to
receive bortezomib. The bortezomib response rate (CR � PR), based
on European Group for Blood and Marrow Transplantation (EBMT)
criteria, was 43%, with 9% CR, 7% near-CR (nCR), and 27% PR.
Furthermore, combining bortezomib and dexamethasone (VD)
showed added benefit, even in patients refractory to prior dexameth-
asone treatment.10

Preclinical studies have shown synergistic effects on adding an
immunomodulatory drug (eg, thalidomide or lenalidomide) to bort-
ezomib.11 These two types of drug have different but overlapping
mechanisms of anti-MM activity. In addition, both bortezomib and
immunomodulatory drugs are able to enhance dexamethasone activ-
ity during all phases of MM. The results of small clinical trials have
shown that even better response rates are achieved with a triple-drug
combination that includes bortezomib, dexamethasone, and an im-
munomodulatory drug or an alkylator (eg, cyclosphosphamide) than
with a two-drug combination (thalidomide-dexamethasone or
bortezomib-dexamethasone).12-14

Available studies so far have not specifically addressed the sub-
population of patients with MM progressing or relapsing after autol-
ogous stem-cell transplantation (ASCT). We report the results of a
multicenter phase III prospective randomized trial comparing the
efficacy and safety of the triple combination of bortezomib-thalido-
mide-dexamethasone (VTD) versus the standard two-drug combina-
tion of thalidomide-dexamethasone (TD) in these patients. The
primary end point was TTP.

PATIENTS AND METHODS

Patients

Patients with confirmed MM and measurable disease were eligible if they
had progressed or relapsed after at least one ASCT and provided it was their
first progression or relapse. Previous allogeneic transplantation was prohib-
ited. A Karnofsky performance status above 50%, platelets at or higher than
40,000/�L, absolute neutrophil count at or higher than 1,000/�L, and creati-
nine clearance at or higher than 30 mL/min were required. Exclusion criteria
included grade 2 or higher peripheral neuropathy. On retrospective analysis,
31 patients did not meet these criteria, that is, 15 patients had neuropathy
above grade 1, six had impaired hematopoiesis, four had impaired kidney
function, five patients were in second relapse, and one had nonsecretory MM.
These deviations were evenly distributed in both arms and, since the deviations
were considered minor, all patients originally included were analyzed. Women
of childbearing age had to use a method of birth control and have a negative

serum or urine beta-human chorionic gonadotropin pregnancy test at screen-
ing and throughout the study. Men had to use contraception. Review boards at
participating institutions and regulatory authorities approved the study, which
was conducted according to the Declaration of Helsinki and International
Conference on Harmonisation Good Clinical Practice Guidelines. All patients
provided written informed consent.

Study Design and Treatment

This international randomized, controlled, open-label study enrolled
269 patients from 60 centers and randomly assigned them to the triple com-
bination VTD or to the dual combination TD (CONSORT diagram; Fig 1).
Patients were stratified by number of previous ASCTs and by center at screen-
ing. All patients received thalidomide scheduled at 200 mg per day orally for 1
year and dexamethasone 40 mg per day orally for four days every 3 weeks for 1
year. Patients assigned to VTD received 1.3 mg/m2 bortezomib as an intrave-
nous bolus on days 1, 4, 8, and 11 followed by a 10-day rest period (day 12 to
day 21) for eight cycles (6 months) and then on days 1, 8, 15, and 22 followed
by a 20-day rest period (day 23 to day 42) for four cycles (6 months). Anti-
thrombotic prophylaxis was mandatory in both arms. Enoxaparin (40 mg per
day subcutaneously) was used for primary prophylaxis, and warfarin was used
for secondary prophylaxis. Prophylaxis against herpes zoster infection was
highly recommended in the VTD arm. Transfusion support as well as neutro-
phils and erythropoietic growth factors were allowed. Bisphosphonates were
used according to established guidelines. Dose reduction strategies were rec-
ommended for significant toxicities.

Study treatment continued for 1 year. Treatment was withheld on with-
drawal of the patient’s consent, disease progression, or the occurrence of any
grade 4 toxic effects. Patients who were still responding after 1 year of treat-
ment could continue, provided that treatment was tolerated. A new transplan-
tation, either autologous or allogeneic, could be performed only in patients
who completed the planned 1-year treatment. The study did not allow cross-
over from the TD arm to the VTD arm.

The primary end point was TTP, defined as the interval from random
assignment to disease progression, and was assessed on the intent-to-treat
(ITT) population. Secondary end points included progression-free survival
(PFS), defined as time from random assignment to progression or death from
any cause, OS, defined as the interval from random assignment to death from
any cause, overall response rate (CR � PR), and safety.

Assessments

Progression and response were determined according to EBMT crite-
ria15 with reference to investigator-reported TTP or response reports. Two
additional PR subcategories were defined. The nCR category was a PR subcat-
egory meeting all CR criteria except for a positive immunofixation. The very
good partial response (VGPR) subcategory (International Myeloma Working
Group [IMWG] criteria) was a PR subcategory attained by patients who had
had a 90% or greater reduction in their serum M-component since diagnosis.
All patients, including those who discontinued treatment, were followed up
for progression every 3 weeks for the first 6 months and every 6 weeks there-
after. Safety, assessed in all patients who received one or more drug doses until
30 days after the last dose, was graded according to National Cancer Institute
Common Toxicity Criteria (NCI CTC, version 3).

Statistical Analysis

The study was designed to provide 90% power to detect a hazard ratio
(HR) of 0.67 (VTD v TD) for TTP at a one-sided overall significance level of
0.025. Four interim analyses were planned to test for efficacy and futility using
an alpha-spending function as for O’Brien-Fleming–type boundaries (for
details, see Fig 1; implementation in EAST v 3.1.0, Cambridge, MA). The trial
was stopped for superiority of VTD over TD after the second interim analysis
performed after 134 events and a median follow-up of 24 months.

Median TTP was estimated from the cumulative incidence curve for
progression (death without progression was a competing risk). The adjusted
analysis was performed on the stratified Cox regression for the cause-specific
hazard. Similar methods for competing risk end points were used to calculate
time to achievement of response (with death and progression as competing
events). The Kaplan-Meier probability estimator and Cox models were used to
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calculate PFS, OS, and duration of response (DOR). All analyses were per-
formed using R v 2.10.0 software (http://www.r-project.org).

RESULTS

Patients and Treatment

From January 2006 to July 2010, 135 and 134 patients were
randomly assigned to VTD and TD, respectively (Fig 1). Their baseline
demographic data and other characteristics, including number of
prior ASCTs, were well balanced (Table 1). Median follow-up at the
last update (March 2, 2011) was 30 months (range, 1 to 62 months)
with 22 patients still being treated (11 in each arm).

Efficacy (ITT population)

Median TTP was longer in patients receiving VTD than TD (19.5
v 13.8 months). VTD reduced the risk of developing disease progres-
sion by 40% (HR, 0.59; 95% CI, 0.44 to 0.80; P� .001; Fig 2A). Median
PFS was significantly longer for VTD than TD (18.3 months [95% CI,
15.5 to 20.6 months] v 13.6 months [95% CI, 9.9 to 16.1 months]; HR,
0.61; 95% CI, 0.45 to 0.81; P � .001; Fig 2B). During the 1-year
treatment period (cutoff, March 2, 2011), we recorded 14 deaths for
VTD and 20 deaths for TD, 11 cases versus 17 cases of relapse/progres-
sion, three cases versus one case of infection, and zero cases versus two
cases of secondary malignancy. The 24-month OS rates were not
significantly different (71% [95% CI, 63% to 81%] for VTD v 65%
[95% CI, 57% to 75%] for TD; P � .093; Fig 2C). Median TTP was
longer in patients receiving VTD than TD regardless of the number of
previous ASCTs (one or more; Fig 3).

Complete response (CR � nCR) rate was higher for VTD than
for TD (45% v 25%; P � .001), and the median DOR was longer (17.2
v 13.4 months; P � .03). If the VGPRs were included with the com-
plete responders (CR � nCR), the response rate rose to 56% for VTD

and 35% for TD (P � .001; Table 2). Median time to first response (PR
or better) was significantly shorter in patients treated with VTD than
in those treated with TD (1.5 v 2.6 months; P � .001).

In a multivariate analysis of the overall study population, ran-
domization to receive VTD was the key independent variable posi-
tively related to a better TTP (HR, 0.47; 95% CI, 0.31 to 0.72;
P � .001). The variables related to a worse TTP were high �2-
microglobulin (for the logarithm: HR, 2.41; 95% CI, 1.63 to 3.58;
P � .001), high International Staging System score (HR, 1.53; 95% CI,
1.16 to 2.02; P � .02), and a chromosome 13 deletion (HR, 2.3; 95%
CI, 1.49 to 3.57; P � .001). A secondary analysis showed that early
relapse, within 1 year from last ASCT, remained a bad prognosis
parameter, but this risk factor had a lower impact in the VTD group.

Drug Exposure, Patient Disposition, and Safety

The median number of treatment cycles received was 6.25 (6.25
of 8; 78%) in the VTD arm and 6.88 (6.88 of 8; 86%) in the TD arm
during the first 6 months of treatment. It was 7.56 (7.56 of 12; 63%) for
VTD and 9.93 (9.93 of 16; 62%) for TD at the end of the 1-year
treatment period. The percentage of patients receiving planned doses
was as follows: 46.6% bortezomib, 40.6% thalidomide, and 78.9%
dexamethasone when randomly assigned to VTD therapy and 55.8%
thalidomide and 76.7% dexamethasone when randomly assigned to
TD. The percentage of patients in whom doses were reduced (� 1.0
mg/m2 bortezomib, � 100 mg per day thalidomide) was as follows: in
the VTD arm, 6% for bortezomib, 22% for thalidomide, and 28% for
both bortezomib and thalidomide; in the TD arm, 30% for thalido-
mide. The highest toxicity occurred after cycle 4 in the VTD arm and
after cycle 6 in the TD arm. Because of AEs, 38 patients (28%) discon-
tinued VTD treatment and 12 patients (9%) discontinued TD before
the end of the planned 1-year treatment period.

Allocation

Enrolled patients 
(N = 269)

Follow-Up

Analysis

mra DTmra DTV

Allocated to treatment
Received allocated 
   treatment

(n = 135)
(n = 135)

Allocated to treatment
Received allocated 
   treatment

(n = 134)
(n = 134)

Analyzed
Excluded from analysis

(n = 135)
(n = 0)

Analyzed
Excluded from analysis

(n = 134)
(n = 0)

Lost to follow-up
Discontinued treatment
   Relapse/progression
   Toxicity
   Death without relapse 
      or progression
   Other

(n = 16)
(n = 106)
(n = 39)
(n = 38)
(n = 3)

(n = 26)

Lost to follow-up
Discontinued treatment
   Relapse/progression
   Toxicity
   Death without relapse 
      or progression
   Other

(n = 9)
(n = 113)
(n = 84)
(n = 12)
(n = 3)

(n = 14)

Fig 1. CONSORT diagram for MMVAR
(Multiple Myeloma Velcade At Relapse) trial.
TD, thalidomide-dexamethasone; VTD,
bortezomib-thalidomide-dexamethasone.

Superiority of VTD Over TD in Relapsed MM Patients After ASCT

www.jco.org © 2012 by American Society of Clinical Oncology 2477

160.80.53.116
Information downloaded from jco.ascopubs.org and provided by at TOR VERGATA on December 2, 2015 from

Copyright © 2012 American Society of Clinical Oncology. All rights reserved.

http://www.r-project.org


Table 1. Baseline Characteristics of Patients With Multiple Myeloma According to Treatment Group

Characteristic

VTD (n � 135) TD (n � 134) Total (N � 269)

No. % No. % No. %

No. of previous autologous transplantations
1 71 53 71 53 142 53
� 2 64 47 63 47 127 47

Age, years
Median 60.0 62.6 61.2
Range 29-76 39-75 29-76

Sex
Male 86 64 83 62 169 63
Female 49 36 51 38 100 37

Type of myeloma
IgG 86 66 77 61 163 64
IgA 23 18 31 25 54 21
Light chain 21 16 17 14 38 15

Interval from diagnosis to random assignment, years
Median 2.97 3.24 3.10
Range 0.7-13.3 0.7-18.1 0.7-18.1

Interval from transplantation to random assignment, months
Median 24.75 24.21 24.55
Range 2.2-122.5 3.4-153.6 2.2-153.6

Karnofsky status�

� 80 44 36 46 39 90 37
� 80 78 64 73 61 151 63

Prior treatment
Bortezomib 26 20 28 21 54 20
Thalidomide 14 10 8 6 22 8

Cytogenetics�

Normal 32 36 39 48 71 41
Abnormal 58 64 43 52 101 59

FISH deletion 13�

Absent 56 55 60 67 116 61
Present 45 45 29 33 74 39

Serum �2-microglobulin, mg/L�

� 3.5 72 65 63 62 135 64
3.5-5.5 23 21 20 20 43 20
� 5.5 15 14 18 18 33 16

ISS score�

I 63 59 56 56 119 58
II 28 27 26 26 54 26
III 15 14 18 18 33 16

Disease status at transplantation
CR 15 12 16 13 31 12
PR 95 77 89 71 184 74
MR 8 6 7 6 15 6
Stable or progressive disease 6 5 13 10 19 8

Hemoglobin, g/dL
Median 11.9 12.0 11.9
Range 7.9-15.8 6.9-16.5 6.9-16.5

Platelet count � 109/L
Median 195 198 196
Range 34-419 45-394 34-419

Serum creatinine, �mol/L
Median 79.6 80.0 79.6
Range 2.3-857 3.2-663 2.3-857

Abbreviations: CR, complete response; FISH, fluorescent in situ hybridization; Ig, immunoglobulin; ISS, International Staging System; MR, minimal response; PR,
partial response; TD, thalidomide-dexamethasone; VTD, bortezomib-thalidomide-dexamethasone.

�More than 10% of data missing.
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The incidence of AEs is given in Table 3. The incidence of
grade 4 AEs was relatively low. Severe myelosuppression was un-
common, and grade 4 neutropenia, related febrile neutropenia,
and sepsis were rare. The most clinically significant AE was cumu-

lative, dose-related, peripheral sensory neuropathy (Table 4).
Thrombocytopenia was transient and was not associated with se-
rious bleeding complications. Thromboembolic events were rare:
five cases versus 10 cases of deep vein thrombosis and five cases
versus two cases of pulmonary embolism for VTD versus TD. Most
AEs responded to standard management.

DISCUSSION

This study has shown that patients with MM progressing or relapsing
after ASCT have significantly better outcomes if they receive VTD
rather than TD. Median TTP was significantly longer (19.5 v 13.8

TD
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Fig 2. Comparison of the triple (bortezomib-thalidomide-dexamethasone) and
dual (thalidomide-dexamethasone) treatment groups. (A) Cumulative incidence
for time to progression; (B and C) Kaplan-Meier plots for progression-free survival
and overall survival. HR, hazard ratio (from the stratified Cox model); TD,
thalidomide-dexamethasone; VTD, bortezomib-thalidomide-dexamethasone.
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Fig 3. Cumulative incidence curve for time to progression according to the
number of previous autologous (auto) transplantations (one or more). TD,
thalidomide-dexamethasone; VTD, bortezomib-thalidomide-dexamethasone.

Table 2. Response Rates

Response

VTD
(n � 124)

TD
(n � 120)

PNo. % No. %

CR 35 28 16 13
Near CR 21 17 9 8
VGPR 13 11 17 14
PR 39 32 44 37
MR 8 6 10 8
Stable disease 8 6 17 14
Progressive disease 0 0 7 6
Test for comparison

CR 28 13 .004
nCR or better 45 21 � .001
VGPR or better 56 35 .001
PR or better 87 72 .003

Abbreviations: CR, complete response; MR, minimal response; nCR, near-complete
response; PR, partial response; TD, thalidomide-dexamethasone; VGPR, very good
partial response; VTD, bortezomib-thalidomide-dexamethasone.
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months; P � .001) as were PFS and DOR (P � .001 and P � .04,
respectively). The hazard of disease progression was reduced by 40%
when using the triple combination.

The long TTP (19.5 months) in patients receiving VTD compares
favorably with published findings on single or dual bortezomib ther-
apy. The TTP for bortezomib was only 6 months in the APEX trial9

and 9 months for the combination of bortezomib plus a liposomal
anthracycline.16 Our 19-month TTP is, in fact, even longer than the
longest TTP recorded so far, namely for lenalidomide-dexamethasone
(13 months in the MM-009 and MM-010 trials).17,18 However, trial
comparisons must be viewed with caution because of differences in
study populations, dose intensity, or use of maintenance therapy.
Published studies often refer to patient mixes (relapsed and refractory
patients with MM), with or without ASCT. All our patients had un-
dergone at least one ASCT. None had refractory disease. These two
things together could explain our better results.

A higher efficacy of the VTD combination was observed, even
after adjusting for factors for high risk of disease progression (eg,
advanced age, increased �2-microglobulin level, prior thalidomide or
bortezomib treatment, and chromosome 13 deletion), thus demon-

strating that bortezomib provides extra benefit in both good- and
poor-prognosis patients.

We observed no significant difference in OS between VTD and
TD over a median follow-up of 30 months. Two phase III trials of
induction regimens before ASCT have also established superiority of
VTD over TD (higher CR rate and lower progressive disease rate,
longer TTP and PFS) but not in terms of OS.19,20 Reasons for the lack
of a difference in OS may be a follow-up that is too short, a sample size
that is too small, and/or post progression therapy, including bort-
ezomib. However, OS for VTD may yet prove to be greater than that
for TD if the follow-up period is prolonged, even in the ITT analysis.
An improved OS was observed after prolonged follow-up in the phase
III trials of lenalidomide-dexamethasone (MM-009 and MM-010).21

Addition of bortezomib to TD more than doubled the CR�nCR
rate in our study. An almost three-fold increase in response has been
reported in the first-line setting.20 A CR, or at least a VGPR, in the
first-line setting is associated with improved outcomes.22 Response
rates may differ between the first-line and relapsed settings because of
differences in tumor biology at diagnosis and relapse after ASCT.

The safety profile of VTD was consistent with the known toxici-
ties of bortezomib and thalidomide. The overall incidence of grade 3
and 4 AEs was greater for VTD than for TD (71% v 57%). Severe
myelosuppression was uncommon. Grade 4 neutropenia, related fe-
brile neutropenia, and sepsis were rare. Thrombocytopenia was tran-
sient and not associated with serious bleeding complications.
Appropriate prophylaxis resulted in few thromboembolic events and
virtually abrogated the risk of reactivation of varicella-zoster virus
infection associated with bortezomib-based therapies.

The most clinically significant AE was cumulative, dose-related
peripheral sensory neuropathy (grade 3), which occurred in 29% of
patients on VTD and 12% on TD. This was a higher incidence than
expected. Above grade 2 neurotoxicity was twice as high in our study
(31%) as that reported for thalidomide (6%) or bortezomib (13%).6-8

Risk factors for peripheral neuropathy include prior occurrence, prior
chemotherapy, and age. In the VTD and TD arms of our study, 10%
and 6% of patients, respectively, had received thalidomide before
inclusion, 20% and 21% had received bortezomib, and 15% and 19%
had grade 1 or 2 neuropathy. The high starting doses and the duration
of treatment were probably the main causes for higher neurotoxicity.
In the patients still receiving VTD after 1 year, 70% were receiving a
reduced dose of thalidomide and 54% a reduced dose of bortezomib.

To reduce peripheral neuropathy, it may be prudent to adjust the
bortezomib dose or schedule. There are several ways of doing this
without having an impact on efficacy. The first is by reducing both
bortezomib and thalidomide starting dose: The IFM (Intergroupe
Francophone du Myélome) 2007-02 study compared a reduced dose
of bortezomib (1 v 1.3 mg/m2 per injection) in a low-dose VTD versus
high-dose VD protocol, in which thalidomide (100 mg per day) was
given as induction treatment before ASCT. Four cycles of VTD were
more effective than four cycles of VD, since the CR � VGPR rate
was higher both before and after ASCT. The incidence of polyneu-
ropathy was markedly reduced in the VTDarmdespite theadditionof
thalidomide.23 The second method—switching from twice-a-week to
once-a-week bortezomib— has been shown to markedly reduce
the incidence of grades 3 and 4 peripheral neuropathy (from 28%
to 8%; P � .001) and associated discontinuations (from 15% to
5%; P � .001), without having a large impact on CR rate (decrease
from 35% to 30%; P � .27) or without greatly affecting long-term

Table 3. Overview of Treatment Emergent AEs

Characteristic

VTD
(n � 133)

TD
(n � 129)

PNo % No %

Any AE 131 98 125 97 .387
Drug-related AE 124 93 108 84 .024
Serious AE 55 41 46 36 .343
Drug-related serious AE 38 29 24 19 .057
Grade 3 or 4 AE 94 71 74 57 .024
Drug-related grade 3 or 4 AE 79 59 47 36 � .001

Abbreviations: AE, adverse event; TD, thalidomide-dexamethasone; VTD,
bortezomib-thalidomide-dexamethasone.

Drug-related AE: relationship to study drug(s) either possible, probable,
or definite.

Table 4. Grade 3 to 4 Adverse Events in Patients Receiving VTD or TD

Adverse Event

VTD (n � 133) TD (n � 129)

PTotal
Grade

3 to 4 (%) Total
Grade

3 to 4 (%)

Peripheral neuropathy
Grade 3 38 29 16 12 .001
Grade 4 3 2 2 2 .676

Infection 18 14 9 7 .08
Thrombocytopenia 22 17 9 7 .016
Neutropenia 15 11 21 16 .239
Anemia 10 8 6 5 .332
Thromboembolism 8 6 7 5 .837
Herpes zoster 1 1 0 0 .323
Gastrointestinal 1 1 1 1 .982
Cardiac 2 2 1 1 .579
Constipation 9 7 7 5 .650
Fatigue 10 8 4 3 .111

Abbreviations: TD, thalidomide-dexamethasone; VTD, bortezomib-
thalidomide-dexamethasone.
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outcomes.24 Third, subcutaneous bortezomib is as effective as
intravenous bortezomib and is less neurotoxic.25,26 In the future,
genetic predisposition analysis may help identify patients at greater
risk of neuropathy and in whom dose adjustment would be advis-
able.27

An alternative to bortezomib dose reduction is substituting lena-
lidomide for thalidomide in the triple combination (ie, lenalidomide-
bortezomib-dexamethasone) in patients with newly diagnosed MM.
The reported incidence of grade 3 neurologic toxic effects after a
median of eight cycles of therapy was only 6%.28 In the relapsed
setting, grade 3 to 4 toxicities included 30% neutropenia, 22% throm-
bocytopenia, and 3% neuropathy. Median TTP was 9.5 months, me-
dian PFS was 9.5 months, and the 2-year OS rate was 55%.29

To enhance DOR in our study, the first 6 months of bort-
ezomib treatment were followed by a relatively short (6-month)
maintenance phase at a lower dose. The maintenance phase may
have contributed to the high TTP and prolonged DOR. In three
major trials, thalidomide maintenance post-ASCT enhanced re-
sponse rates and extended event-free survival, PFS, and OS.30-32

Two prospective randomized studies have shown that post-ASCT
maintenance therapy with lenalidomide prolongs PFS and TTP
compared with placebo. No improvement has yet been observed in
OS.33,34 Two trials of bortezomib-thalidomide have confirmed the
feasibility and efficacy of maintenance therapy.35,36

In conclusion, our study has demonstrated the superiority of the
triple-combination VTD over the dual TD combination in the treat-
ment of patients with MM progressing or relapsing post-ASCT. How-
ever, neurotoxicity is an issue of concern and requires appropriate
dose reduction. In light of our experience, we suggest a starting dose of
100 mg per day thalidomide for the VTD combination. This combi-
nation may be considered a new standard of care for this subpopula-
tion of patients.
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CORRECTIONS

Author Corrections

The April 20, 2012, review article by Maltoni et al,
entitled “Palliative Sedation in End-of-Life Care and Sur-
vival: A Systematic Review” (J Clin Oncol 30:1378-1383,
2012), contained errors.

In Figure 2, incorrect data were given for all refractory

symptoms. The corrected figure is reprinted here in its
entirety.

The online version has been corrected in departure from
the print. The authors apologize for the mistakes.

DOI: 10.1200/JCO.2012.46.1830; published September 20, 2012

■ ■ ■

The July 10, 2012, article by Garderet et al, entitled
“Superiority of the Triple Combination of Bortezomib-Tha-
lidomide-Dexamethasone Over the Dual Combination of
Thalidomide-Dexamethasone in Patients With Multiple
Myeloma Progressing or Relapsing After Autologous Trans-
plantation: The MMVAR/IFM 2005-04 Randomized Phase
III Trial From the Chronic Leukemia Working Party
of the European Group for Blood and Marrow Trans-

plantation” (J Clin Oncol 30:2475-2482, 2012), contained an
error.

In the Affiliations section, the affiliation of Francesco
Onida was given as University Hospital Milano, Milano, Italy,
whereas it should have been Maggiore Policlinico Hospital,
University of Milano, Milano, Italy.

The authors apologize for the mistake.

DOI: 10.1200/JCO.2012.46.1848; published September 20, 2012

■ ■ ■
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ERRATUM

The July 10, 2012, original report by Garderet et al, entitled
“Superiority of the Triple Combination of Bortezomib-Thalid-
omide-Dexamethasone Over the Dual Combination of Thalid-
omide-Dexamethasone in Patients With Multiple Myeloma
Progressing or Relapsing After Autologous Transplantation:
The MMVAR/IFM 2005-04 Randomized Phase III Trial From
the Chronic Leukemia Working Party of the European Group
for Blood and Marrow Transplantation” (J Clin Oncol 30:2475-
2482, 2012), contained several errors.

In the Results section of the Abstract, the first sentence was
given as, “Median time to progression (primary end point) was
significantly longer with VTD than TD (19.5 v13.8 months;
hazard ratio, 0.59; 95% CI, 0.44 to 0.80; P � .001), the complete
response plus near-complete response rate was higher (45% v
25%; P � .001), and the median duration of response was
longer (17.2 v 13.4 months; P � .03).”

The sentence should have been given as, “Median time to
progression (primary end point) was significantly longer with
VTD than TD (19.5 v13.8 months; hazard ratio, 0.59; 95% CI,
0.44 to 0.80; P .001), the complete response plus near-complete
response rate was higher (45% v 21%; P � 0.001), and the
median duration of response was longer (17.9 v 13.4 months;
P � .04).”

In the Results section of the paper under the heading
“Efficacy (ITT population),” the second sentence of the second
paragraph was given as, “If the VGPRs were included with the
complete responders (CR�nCR), the response rate rose to 61%
for VTD and 38% for TD (P � .001; Table 2). Median time to
first response (PR or better) was significantly shorter in patients
treated with VTD than in those treated with TD (1.6 v 2.3
months; P � .001).”

The sentence should have been given as, “If the VGPRs
were included with the complete responders (CR�nCR), the
response rate rose to 56% for VTD and 35% for TD (P � .001;
Table 2). Median time to first response (PR or better) was

significantly shorter in patients treated with VTD than in those
treated with TD (1.5 v 2.6 months; P � .001).”

In the first paragraph of the Discussion section, the second sen-
tence should have given the P value for DOR as .04 instead of .03.

Continuing in the Discussion section, the first sentence of
the fifth paragraph was given as, “Addition of bortezomib to TD
nearly doubled the CR�nCR rate in our study.”

It should have been given as, “Addition of bortezomib to
TD more than doubled the CR�nCR rate in our study.”

In Table 2, the VTD and TD numbers were given incor-
rectly, which changed the response numbers and percentages,
as well as the P values shown in the table.

Table 2 should have been given as:

The authors apologize for the mistakes.
DOI: 10.1200/JCO.2014.56.3049; published April 20, 2014

■ ■ ■

Table 2. Response Rates

VTD (n � 124) TD (n � 120)

Response No. % No. % P

CR 35 28 16 13
Near CR 21 17 9 8
VGPR 13 11 17 14
PR 39 32 44 37
MR 8 6 10 8
Stable disease 8 6 17 14
Progressive disease 0 0 7 6
Test for comparison

CR 28 13 .004
nCR or better 45 21 � .001
VGPR or better 56 35 .001
PR or better 87 72 .003

Abbreviations: CR, complete response; MR, minimal response; nCR, near-complete
response; PR, partial response; TD, thalidomide-dexamethasone; VGPR, very good
partial response; VTD, bortezomib-thalidomide-dexamethasone.
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