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Combination therapy with thalidomide and
dexamethasone in patients with newly diagnosed
multiple myeloma not undergoing upfront autologous
stem cell transplantation: a phase II trial

Multiple myeloma is a malignancy
of terminally differentiated plasma
cells.1 In the last few years there

has been significant progress in understand-
ing the biology of myeloma and the role of
the microenvironment in disease pathogen-
esis and progression.2,3 Myeloma cells stimu-
late angiogenesis in the bone marrow; this,
in part, led to the use of thalidomide as a
therapeutic agent, given this drug’s known
anti-angiogenic properties.4-7 Although the
effects of thalidomide on myeloma are not
completely understood, the agent can
induce significant responses in up to a third
of heavily pretreated patients.6-8 The current
management of patients with myeloma
who have a good performance status is
induction therapy, to control the disease,
followed by autologous stem cell transplan-
tation (ASCT) with high-dose melphalan
conditioning.9,10 Vincristine, doxorubicin and
dexamethasone (VAD) has been used as
induction therapy for disease control and to
minimize stem cell toxicity.11,12 However,

VAD is myelosuppressive and requires the
placement of indwelling venous catheters
for continuous infusion resulting in a signif-
icant risk of catheter-related thrombosis and
sepsis and early exposure to the potential
neurotoxicity of vincristine, and cardiotoxi-
city of doxorubicin. 

Several studies have documented the sig-
nificant activity of either dexamethasone or
thalidomide alone for the control of multi-
ple myeloma.

6, 7,13,14 We have previously
reported on the activity of thalidomide and
dexamethasone (Thal/Dex) as induction
therapy in patients with newly diagnosed
multiple myeloma.15 In that study, Thal/Dex
had significant activity, producing a
response rate of 64%.15 Similar results have
also been reported by Weber et al. and Cavo
et al.16,17 More importantly, a recent case-con-
trol study found better response rates to
Thal/Dex than to VAD.18 As a result,
Thal/Dex is now commonly used as an oral
alternative to VAD as pre-transplant induc-
tion therapy in patients with newly diag-
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Background and Objectives. Thalidomide plus dexamethasone (Thal/Dex) has
emerged as an effective alternative to vincristine, doxorubicin and dexamethasone as
a pre-transplant induction therapy for newly diagnosed multiple myeloma. However,
many patients treated initially with Thal/Dex do not proceed to autologous stem cell
transplantation (ASCT) and the time to progression and other outcome measures with
Thal/Dex as primary therapy for multiple myeloma are not known. We present the first
data on the outcome of patients with newly diagnosed multiple myeloma treated with
Thal/Dex who did not undergo upfront ASCT.

Design and Methods. We identified 21 patients with newly diagnosed multiple myelo-
ma treated with Thal/Dex on a phase II clinical trial who did not undergo ASCT due to
age, comorbidity or the patient’s refusal. Patients received thalidomide at a dose of
200 mg/day orally and dexamethasone 40 mg daily on days 1-4, 9-12, 17-20 (odd
months) and days 1-4 (even months). Cycles were repeated every 28 days.

Results. The median age was 66 years (range 36-78). The median duration of follow-
up was 21 months (range 1-52). One (5%) patient achieved a complete response, and
9 (43%) had a partial response, so the overall response rate was 48%. Of the remain-
ing patients, 7 (33.3%) had stable disease, one patient did not respond, and three died
while on therapy prior to response assessment. The median overall survival and time
to progression were 21 months and 18 months, respectively.

Interpretation and Conclusions. The median time to disease progression in patients
with multiple myeloma who receive initial therapy with Thal/Dex and who do not under-
go ASCT is 18 months.
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nosed myeloma. The regimen has been shown to have
no detrimental effect on the subsequent collection of
autologous, mobilized stem cells prior to transplanta-
tion.19 Although ASCT is a relatively safe procedure
with a mortality of 1–2% in experienced centers, many
patients are not eligible for the procedure because of
advanced age or the presence of co-morbidities.20 In
addition, some patients refuse to undergo the proce-
dure and choose to be treated with less aggressive ther-
apy. The time to progression and other survival meas-
ures with Thal/Dex as primary therapy for newly diag-
nosed myeloma are not known. The purpose of this
study was to determine the time to progression, pro-
gression-free survival and overall survival in patients
with newly diagnosed multiple myeloma treated with
Thal/Dex who did not undergo upfront ASCT.

Design and Methods

Eligibility
Patients with previously untreated and symptomatic

myeloma who received Thal/Dex as initial therapy for
myeloma on a Mayo Clinic Phase II clinical trial and
who did not undergo upfront ASCT were studied. The
eligibility and response criteria, response rate and toxi-
city profile for the parent phase II clinical trial have
been reported previously.15 Briefly, patients were
required to have measurable disease, defined as a
serum monoclonal (M) protein ≥20g/L and/or urine M
protein ≥400mg/24 hours and at least 10% bone mar-
row plasma cells. Patients with a hemoglobin concen-
tration less than 70 g/L, an absolute neutrophil count
less than 1×109/L, a platelet count less than 25×109/L or
an Eastern Cooperative Oncology Group (ECOG) per-
formance score of 4 were excluded. Women of child-
bearing potential who refused to use two methods of
contraception, and women who were either pregnant
or nursing were not eligible for the study. Similarly,
men who were unwilling to use a condom were not
allowed on the study. In addition, all women of child-
bearing age were required to have a pregnancy test
before study entry and every two weeks while on the
study. All patients gave written informed consent
before study entry. The study and consent forms were
approved by the Mayo Institutional Review Board in
accordance with federal regulations and the
Declaration of Helsinki. All the physicians prescribing
thalidomide and all study participants adhered to the
requirements of the System of Thalidomide Education
and Prescribing Safety (STEPS) program. 

Treatment schedule
Thalidomide was given orally at a dose of 200 mg

daily. If grade 2 or higher toxicity was encountered, the
dose of thalidomide was reduced to 50 or 100 mg daily.

Dexamethasone was given at a dose of 40 mg daily on
days 1 to 4, 9 to 12, 17 to 20 on odd cycles and days 1
to 4 on even cycles with cycles given every 28 days.15

Response and toxicity criteria
The primary end-point of this trial was a confirmed

response at two consecutive evaluations at least 4
weeks apart. The response and progression criteria
used in this study are standard Mayo Clinic and ECOG
criteria. A response was defined as a reduction of serum
and urine M protein by at least 50% accompanied by a
similar reduction of soft tissue plasmacytomas if pres-
ent. In patients with only a urine M spike, a 90% or
greater reduction in the protein level was required for a
response. A complete response required complete dis-
appearance of M protein in the serum and urine by
immunofixation and absence of M plasma cells in the
bone marrow while a partial response was defined by
at least a 50% decrease in the serum M protein. Disease
progression was defined as a 50% increase in the M
protein over the lowest response level. An increase in
the size of existing lytic bone lesions or soft tissue plas-
macytomas or the appearance of new lytic lesions also
constituted progression.15 A repeat M protein evalua-
tion was required to confirm progression based on
serum or urine monoclonal protein increase. However,
if progression in the M protein was accompanied by
any other unequivocal evidence of progression, a repeat
measurement was not necessary. Disease that did not
satisfy the criteria for response, complete response, par-
tial response or progression was categorized as stable
disease. In addition to the above criteria, responses are
also reported using the criteria established by Blade et
al.21 The study was initiated before the introduction of
the European Bone Marrow Transplant (Blade) criteria
for response.21 Thus, time to progression and progres-
sion-free survival for this study could not be defined
according to the EBMT criteria. The National Cancer
Institute Common Toxicity Criteria (2.0) were used to
grade adverse effects.

Statistical analysis 
Fisher’s exact test was used to compare differences in

nominal variables. Overall survival was defined as the
time from study entry to death. Time to progression
was defined as the time from study entry to disease
progression. Progression-free survival was defined as
time from study entry to disease progression or death
from any cause. The survival analyses were performed
using the Kaplan-Meier method.

Results

In the parent clinical trial, 50 patients were enrolled
and 29 proceeded to an ASCT after four to six cycles of
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therapy with Thal/Dex. The remaining 21 patients are
the subjects of this report. Of the 21 patients, 11 were
male and 10 were females. The median age was 66
years (range, 36–78). All patients had symptomatic
myeloma that required therapy. The demographic and
laboratory characteristics of these patients are listed in
Table 1. Based on the International Staging System
(ISS), ten had stage 1 disease (47%), five (24%) had
stage II disease and six (29%) had stage III disease. The
patient distribution is similar to that of the initial
description of the ISS in which 30% of the patients had
Durie Salmon stage 1 disease.

Response to therapy
The median duration of therapy was 5 months (5

cycles) with the range being from 1 to 42 months.
Based on the criteria originally used in the parent trial,
one patient achieved a complete response (5%) and
nine (43%) had a partial response, giving an overall
response rate of 48%. Seven patients (33%) had stable
disease, one patient had no response to the combina-
tion of thalidomide and dexamethasone, and three
patients died while on study prior to response assess-
ment. Based on the Blade criteria for a response, one
patient achieved a complete response, and nine patients
achieved a partial response (response rate, 48%). In
addition, four patients had a minor response; the
response rate including minor responses was 67%. Of
the remaining patients, two had stable disease, two had
no response, and the remaining three could not be eval-
uated for response.

Survival and time to progression
All patients have discontinued therapy. Six patients

experienced progression while on therapy. Nine
patients could not continue therapy for a variety of rea-
sons other than progressive disease. In three patients,
therapy had to be stopped due to adverse effects; three
patients died while on study, and two more patients
refused further therapy. In one patient therapy had to
be stopped because of an underlying medical condition.
The three deaths were due to pancreatitis, infection,
and suspected pulmonary embolism. The median over-
all survival for this cohort of patients was 21 months
and the median time to progression was 18 months
(Figure 1), while progression-free survival was 11
months. 

Toxicity
The most common adverse effects were fatigue

(42%), constipation (42%), paresthesiae (38%), edema
(29%), tremor (17%) and dizziness (17%). Grade 3 or 4
toxicity was observed in nine patients (42.8%). The
major grade 3-4 toxicities attributable to the therapeu-
tic regimen are listed in Table 2. Of the 21 patients in
this study, one had a documented episode of deep

venous thrombosis. Another patient died suddenly at
his local hospital after developing acute dyspnea. The
presumed diagnosis was pulmonary embolism,
although clinically the patient did not have evidence of
deep venous thrombosis. 

Discussion

In the last decade, there have been major develop-
ments in therapy for multiple myeloma.22 Many agents
have been introduced that have significant activity
against the disease, including thalidomide, lenalido-
mide, and bortezomib.6,7,23 Combinations of chemother-
apeutic agents are increasingly available and the role of
ASCT is becoming better defined.12, 24-26 There is a large
cohort of patients with myeloma who do not undergo
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Table 1. Clinical and laboratory characteristics of the cohort.

Characteristic Number (Range) %

Gender
Male 11 52
Female 10 48

Age (years) 66 (36 – 78)

Immunoglobulin isotype
IgG 15 71.4
IgA 4 19
Non-secretory 2 9.6

Light chain
κ 15 71.4
λ 6 28.6

Bone marrow plasma cells (%) 50 (20–85)
Plasma cell labeling index 0.8 (0–8)
Serum albumin (g/dL) 3.6 (2.6–5.4)
β-2 microglobulin (mg/dL) 3.34 (1.0–33)
C-reactive protein 0.5 (0.4–3.9)

International Staging System
I 10 47
II 5 24
III 6 29

Table 2. Grade 3 and 4 toxicity in the cohort of patients (n=24).

Toxicity Incidence (%)

Thrombosis 2 (9.5)
Constipation 1 (4.8)
Sedation 1 (4.8)
Neuropathy 1 (4.8)
Edema 1 (4.8)
Fatigue 1 (4.8)
Fever 1 (4.8)
Syncope 1 (4.8)
Anxiety 1 (4.8)
Cardiovascular 1 (4.8)
Inner ear 1 (4.8)

*One patient had grade 5 toxicity with fatal pancreatitis.
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upfront ASCT because of advanced age, comorbid con-
ditions, or because they refuse this procedure. Such
patients are typically offered therapy with melphalan
and prednisone.27-29 The combination of melphalan and
prednisone is associated with a response rate of up to
50% and a median overall survival of 35 months.27-30

Although Thal/Dex was developed as a replacement for
VAD as induction therapy prior to ASCT, it is increas-
ingly being used as initial therapy for patients who are
not candidates for ASCT in an attempt to avoid alkyla-
tors early in the course of the disease. 

In this study, we report on the outcome of a cohort of
patients with newly diagnosed multiple myeloma who
were treated with Thal/Dex as initial therapy and who
did not proceed to ASCT. Thal/Dex therapy was associ-
ated with a response rate of 48% and a time to disease
progression of 18 months. The median overall survival
of this cohort of patients was 21 months. Since non-
transplant candidates were allowed entry into this trial,
and the cohort excluded those eligible for ASCT, the
results are similar to those seen with the melphalan-

prednisone regimen. The response rates appear inferior
to those of previously published studies on Thal/Dex.
This is probably related to patient selection issues that
generally limit retrospective analyses, as evidenced by
the possibility that patients not responding well to ther-
apy had a greater likelihood of being denied transplanta-
tion. This possibility is supported by the fact that based
on the current study and the published results of the par-
ent trial, one can calculate that the response rate in the
patients who underwent transplantation in the parent
trial would be 76%, higher than the response rate
reported for the overall cohort of 50 patients (64%). In
addition, the older age of the patients in the currently
reported subgroup may have contributed to a lower
response rate; older patients with relapsed disease treat-
ed with thalidomide have been reported to have inferior
responses.31 Because an intent-to-treat analysis was used,
all three patients on the parent trial who died prior to
response assessment were included in the present study,
which lowers the response rate of this cohort compared
to that of the cohort that proceeded to transplant. Finally
the lower response rate may also be related to random
error because of the small sample size studied.

As a result of patient selection issues and the fact that
all early deaths within the first 4 months of therapy,
including those that occurred in potential transplant
candidates, were included in this study population, the
survival and progression-free survival estimates we
report likely underestimate true intent-to-treat results.
The time-to-progression estimates on the other hand
are not influenced by these factors and likely represent
true estimates. However, many patients stopped thera-
py early, and median duration of treatment was only 5
months. Our finding of similar time to progression rates
in patients who discontinued therapy before progres-
sion and those who continued treatment until their dis-
ease did progress is in contrast to the result of a recent
randomized study by Attal and colleagues in which a
benefit was found from continuing with maintenance
thalidomide therapy until disease progression.32 This
discrepancy in results may be due to sample size issues
and thus the time to progression in patients treated
until progression could, potentially, be longer than 18
months. The discrepancy could also be related to the
difference in the patient cohorts studied in the two tri-
als: Thal/Dex in newly diagnosed patients who did not
undergo transplantation (our study) versus post-trans-
plantation maintenance therapy with thalidomide in
thalidomide naïve patients (Attal and colleagues). 

The combination of Thal/Dex has been associated
with venous thromboembolic events and the incidence
of this complication may be as high as 16% in treated
patients.17,33,34 This has prompted most clinicians to treat
patients on thalidomide with prophylactic antithrom-
botic therapy such as warfarin or low molecular weight
heparin. In one study, therapy with low molecular

A
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Figure 1. Kaplan-Meier estimate of overall survival (A) and time to
progression (B) in this cohort of patients. 
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weight heparin essentially eliminated the risk of throm-
boembolic events associated with thalidomide.35 Our
patients did not receive any thromboprophylaxis and
there was possibly one fatal event. Since our study pop-
ulation was small, this aspect requires further evaluation. 

In conclusion, more data are needed on the combina-
tion of Thal/Dex as initial therapy for patients with
multiple myeloma who are not candidates for high-
dose therapy and ASCT. The combination yields a time
to disease progression of 18 months when used as ini-
tial therapy. Our study is limited by its sample size and
the heterogeneity of patients not undergoing transplan-
tation, who may either refuse to undergo the procedure
or be ineligible because of their age, comorbid condi-
tions or performance status. Nevertheless this study
provides the first data on the estimated time to progres-
sion that physicians can expect with such an approach,
and also demonstrates the limitations of Thal/Dex as

primary therapy. A double-blind randomized trial com-
paring Thal/Dex to dexamethasone alone as primary
therapy for myeloma is currently ongoing and will shed
greater light on the overall survival and time to progres-
sion with this combination. Other investigators are
evaluating combinations of melphalan, prednisone and
thalidomide,36 as well as melphalan, prednisone, and
bortezomib in this setting.
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