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First-line therapy with thalidomide and
dexamethasone in preparation for autologous
stem cell transplantation for multiple myeloma

Over the last decade, there have been
reports of major advances in the
management of patients with multi-

ple myeloma (MM) as a result of the use of
autologous stem cell transplantation1,2 and,
more recently, of novel, biological agents
targeting both the tumor clone and the
bone marrow microenvironment.3,4 In this
setting, thalidomide represents a new
treatment paradigm, because of its alterna-
tive mechanisms of action which include
disruption of myeloma-bone marrow stro-
mal cell interactions, inhibition of cytokine
secretion, antiangiogenic activity and im-
munomodulatory effects.5-7 Remarkable
antimyeloma efficacy, reported to be about
30% with thalidomide alone8-12 and 50%
with added dexamethasone13-15 in advanced
and refractory MM, provided the basis for
recent clinical trials aimed at investigating
the role of these drugs as first-line therapy

for patients with symptomatic MM.16,17 In
2002, we started a multicenter, phase 2
clinical study with combined thalidomide
and dexamethasone for primary induction
of remission in patients with de novo MM
who were candidates to receive double
autologous peripheral blood stem cell
(PBSC) transplantation. An analysis of effi-
cacy and toxicity was planned to be per-
formed on the first 70 patients who could
be evaluated and the results of this analy-
sis are reported here.

Design and Methods

Eligibility
Patients were eligible to enter the study if

they were less than 65 years of age, were
previously untreated and had a confirmed
diagnosis of symptomatic MM. Eligible

Background and Objectives. The marked synergy of thalidomide and dexamethasone
in advanced and refractory multiple myeloma (MM) provided the basis for a phase 2
clinical study aimed at investigating the efficacy and toxicity of this combination as
first-line therapy for patients less than 65 years old with newly diagnosed disease.

Design and Methods. Both thalidomide and dexamethasone were administered for 4
months in an attempt to reduce tumor cell mass before collection of peripheral blood
stem cells (PBSC) and subsequent double autologous transplantation. Thalidomide was
given at the fixed dose of 200 mg/day; dexamethasone was administered at the dose of
40 mg/day on days 1-4, 9-12 and 17-20 in odd cycles and 40 mg/day on days 1-4 in
even cycles, repeated monthly.

Results. Seventy-one patients with symptomatic MM were evaluated for response and
toxicity. On an intent-to-treat basis, the overall response (≥ partial remission) rate was
66%, including 17% of patients who attained a complete remission or a very good par-
tial remission. In addition to common toxicity of thalidomide, deep-vein thrombosis was
a troublesome adverse event (16%). Nine patients (13%) required thalidomide discon-
tinuation because of toxicity, including 3 patients who died during the study treatment.
Fifty-nine patients proceeded to PBSC mobilization and yielded a median number of
7.1×106 CD 34+ cells/kg.

Interpretation and Conclusions. The combination of thalidomide and dexamethasone
is an effective and relatively well tolerated induction regimen for previously untreated
patients with MM. This combination may provide an oral alternative to vincristine-dox-
orubicin-dexamethasone in preparation for autologous stem cell transplantation.
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patients were required to have measurable disease, as
defined by the presence of M protein in the serum in
excess of 1 g/dL and, in case of Bence Jones MM, of
urinary light chain excretion exceeding 200 mg/day.
Pregnant or nursing women were not eligible to enter
the study. Patients with a prior history of thrombosis or
venous thromboembolism were also excluded. All
patients gave written informed consent prior to enroll-
ment into the study. The Ethics Committee of each
participating center gave approval for the study.

Study design and treatment
By study design, thalidomide and dexamethasone

were administered for 4 months in an attempt to
reduce tumor cell mass before collection of PBSC.
Thalidomide was given at the starting dose of 100
mg/day for 14 days and then increased to the dose of
200 mg/day. Dexamethasone was administered at the
dose of 40 mg/day on days 1-4, 9-12 and 17- 20 in
odd cycles and 40 mg/d on days 1-4 in even cycles,
repeated monthly. Thalidomide was witheld from
patients with grade 4 toxicity; if grade 3 toxicity was
recorded, the dose of thalidomide could be reduced by
50%. Patients who proceeded to PBSC collection
received high-dose cyclophosphamide (HD-CTX) (7
g/m2) and granulocyte colony-stimulating factor (G-
CSF) (5 µg/kg/day starting on day +2 from HD-CTX and
continuing until completion of the PBSC collection).
Thalidomide was discontinued the day before adminis-
tration of HD-CTX.

Response criteria
Criteria for defining complete remission (CR), partial

remission (PR), or progressive disease were those pre-
viously reported by Bladè et al.18 In addition, a near-
complete remission (nCR) was defined by the absence
of M protein on routine electophoresis (but positive
immunofixation), whereas a decrease in serum M pro-
tein concentration ≥ 90% was categorized as a very
good partial remission (VGPR). Patients who met pre-
viously reported criteria of no change or minimal
response18 were classified as having no response.
Evaluation of response to thalidomide and dexametha-
sone was performed on days +30, +60, +90 and +120
after the start of therapy. 

Toxicity criteria
Adverse events were assessed monthly and graded

according to the National Cancer Institute Common
Toxicity Criteria (version 2.0).

Statistical analysis
The trial was designed to accrue 130 patients in

order to assess the efficacy and toxicity of first-line
thalidomide-dexamethasone combination therapy. The
primary efficacy variable was the proportion of

patients who attained a response, either complete or
partial. Secondary end points of the study were toxic-
ity and PBSC collection.

Results

Patients’ characteristics
Between January 2002 and March 2003, 71 patients

with previously untreated MM entered the study. Their
baseline characteristics are listed in Table 1. Eighty-
nine percent of patients had advanced clinical stage.
Additional parameters predictive of poor prognosis,
including high β2 microglobulin levels and chromo-
some 13 abnormalities (monosomy and/or deletion) (D
13) as detected by fluorescence in situ hybridization
(FISH), were found in 40% and 47% of patients,
respectively. Eight of the 33 patients with D 13 by FISH
had chromosome 13 abnormalities which were also
detectable by conventional cytogenetics.

Treatment received
The median duration of treatment with thalidomide

and dexamethasone was 4 months. Sixty-two patients
(87%) completed the four months of therapy and 91%
of them received 80% of the planned dose of thalido-
mide. Patients who proceeded to PBSC collection
received HD-CTX at a median of 138 days (range, 101
to 204 days) after the start of thalidomide therapy.
PBSC collections were performed as previously report-
ed.19

Response
On an intent-to-treat basis, response (≥ PR) was

documented in 47 patients (66%), including 12
patients (17%) who attained CR/nCR (8%) or a VGPR
(9%). Five patients (7%) had a minor response, while
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Table 1. Patients’ baseline characteristics.

N. pts. (%) Median (range)

Age (years) 56 (42-65)
M component isotype

IgG (g/dL) 39 (55) 3.8 (1.1-13.2)
IgA (g/dL) 21 (30) 4.2 (0.6-7.8)
Bence Jones (g/24h) 10 (14) 3.4 (1.0-13.5)
IgD 1 (1)

Stage II+III 63 (89)
β2-microglobulin (mg/L) 2.8 (0.1-12.7)

≥ 3.5 27 (40)

C-reactive protein (mg/L) 3.6 (0.1-77)
Lactate dehydrogenase (IU/L) 305 (106-981)
Chromosome 13 deletion 33 (47)
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the remaining 19 patients (27%) either failed to
respond (n=11) or showed disease progression (n=8)
(Table 2). Among responders, a decrease in serum M
protein concentration ≥ 50% was registered in 80% of
patients within the first month of therapy and in the
remaining patients after 2 months (3%) or after 3
months (17%) of therapy. There was no statistically
significant difference in the response rate between
patients with and without D 13 (60% vs 73%, respec-
tively).

Toxicity
Side effects of thalidomide treatment were mild in

most of the patients and generally did not require dose
reduction. There were 6 patients in whom thalidomide
was discontinued because of toxicity (deep-vein
thrombosis in 2 patients, infection in 2 patients, neu-
ropathy in 1 patient, constipation in 1 patient). Three
additional patients died during thalidomide therapy
due to different causes: infection (1 patient), heart
failure (1 patient) and unknown cause (1 patient).
Overall, more common grade 3-4 toxicities consisted
of DVT (16%), constipation (14%), fatigue (10%),
infections (7%), neuropathy (6%) and skin rash (2%).
Among the first 19 patients who entered the study
and did not receive any prophylaxis against DVT, the
incidence of thromboembolic complications was
26%.20 Based on these observations, the protocol was
amended and fixed low-dose prophylactic warfarin
(1.25 mg daily) was introduced. A consecutive series of
52 patients entered the amended protocol and 7 of
them (13%) had DVT (Table 3). Notably, in 2 of these 7
patients DVT occurred 10 and 30 days after warfarin
had been discontinued. In all patients DVT was docu-
mented by Doppler ultrasonography and developed in
the lower extremities at a median time of 2 months
after the start of thalidomide therapy (Table 3). In a
single patient DVT was complicated by non-fatal pul-
monary embolism. The status of MM at the time of
DVT was as follows: responsive disease, 66% of cases;
refractory disease, 34% of cases (Table 3). Previously
reported baseline laboratory evaluation for risk factors

for thrombosis20 excluded primary hypercoagulable
states in 11 of the 12 patients who had thrombotic
complications; a single patient was found to be a het-
erozygote for the factor V Leiden gene mutation. For
most of the patients who received fixed low-dose war-
farin, the International Normalized Ratio of the pro-
thrombin time (INR) remained within the normal
range. Anticoagulation therapy consisting of low-
molecular-weight heparin, with or without warfarin,
was promptly started after the diagnosis of DVT had
been established. In 10 patients thalidomide was safe-
ly continued without evidence of progression of DVT,
whereas in the last 2 patients the drug was discontin-
ued.

Collection of PBSC
Twelve patients did not undergo PBSC mobilization

because of toxicity (7 patients) or progressive MM (5
patients). Among the remaining 59 patients who pro-
ceeded to PBSC mobilization and received HD-CTX, the
median number of CD34+ cells collected was
7.1×106/kg. The median number of aphereses was 2
(range, 1 to 4). Considering 2×106 CD34+/kg as the
minimum number of stem cells required to safely sup-
port a single course of high-dose therapy, 80% of
patients had adequate cell yields to receive double
autologous transplantation.

Discussion

Thalidomide was firstly explored for the treatment
of advanced and refractory MM by Singhal et al. in
1999.3 The rationale for using this drug in patients
with progressive MM relied upon the notion that
increased bone marrow angiogenesis correlates with
advanced phases of MM21 and on data from previous

Table 2. Response to thalidomide-dexamethasone ther-
apy calculated on an intent-to-treat basis.

N. pts. %

CR+nCR 6 8
VGPR 6 9
PR 35 49
MR 5 7
NR or Progression 19 27

CR: complete remission; nCR: near-complete remission; VGPR: very good partial
remission; PR: partial remission; MR: minor remission; NR: no response.

Table 3. Deep-vein thrombosis following thalidomide-dex-
amethasone therapy.

All Pts. not Pts.
pts. receiving receiving

Warfarin Warfarin

N. pts 71 19 52
N. pts with DVT (%) 12 (16) 5 (26) 7 (13)
Median time to DVT 2 (1-4) 1 (1-4) 2 (1-3)
(months) (range)
Sites of DVT

Distant lower limb 6 3 3
Proximal lower limb 6 2 4

Response status at DVT
≥ PR 8 2 6
NR 4 3 1

PR: partial remission; NR: no response.
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studies showing the antiangiogenic activity of
thalidomide in vitro.22 Response rates of about 30% of
patients initially reported by Singhal et al.3 were sub-
sequently extended and confirmed by other groups in
independent series of patients.8-12 Hence, after almost
three decades of unsuccessful clinical trials addressing
the search for novel drugs with documented
antimyeloma activity, the therapeutic armamentarium
for the management of MM has been expanded by the
introduction of thalidomide. Adddition of dexametha-
sone to thalidomide in patients who failed to benefit
from prior therapy, including both thalidomide and
dexamethasone given as single agents, further
increased responses by approximately 20%, up to an
overall response rate of 50% to 55%.13-15 These data
suggested a synergistic activity of thalidomide and
dexamethasone23 and prompted several groups to
explore this combination also in patients with previ-
ously untreated MM.16,17

The aim of the present study was to evaluate the
efficacy and toxicity of thalidomide and dexametha-
sone administered as primary therapy in an attempt to
reduce tumor cell mass before autologous transplan-
tation. For this use, combined vincristine, doxorubicin
and pulse dexamethasone (VAD) has been considered
for many years the standard treatment1,2,24 because of
the rapidity of response and, more importantly, the
lack of stem cell injury. However, with use the popu-
larity of VAD has been tempered by the inconvenience
and economic costs of a 4-day continuous infusion,
the risk of cathether-related complications (e.g. infec-
tions and thrombosis) and toxicity.25 Obviously, avail-
ability of an effective, oral alternative to VAD, which
obviates its disadvantages without interfering with
stem cell collection, is likely to be of clinical relevance.

This phase 2 study enrolled previously untreated
patients with symptomatic MM under the age of 65
who were candidates to receive double autologous
transplantation. Most of the patients had advanced
clinical stage and approximately 40% to 50% had
high-risk disease, as defined by the presence of ele-
vated serum β2 microglobulin levels and/or chromo-
some 13 abnormalities. Using stringent criteria for
evaluation of response,18 we observed on an intent-to-
treat basis an overall response rate of 66%, including
17% of CR/nCR or VGPR. These results were consistent
with those recently reported by two other groups
using the same treatment combination in comparable
groups of patients16,17 and did not differ from the rate
of response expected by administering a more complex
combination of VAD.26 Of concern, response to thalido-
mide-dexamethasone was not influenced by chromo-
some 13 abnormalities. The rapidity of response seen
with combined thalidomide-dexamethasone was also
similar to that previously reported with VAD26 and per-
mitted early stem cell harvesting.

Because of early concerns that prior exposure to
thalidomide may interfere with stem cell mobiliza-
tion,27,28 possibly through modulation of cell surface
molecules involved in the adhesion cascade,29,30 an
important end point examined in our study was the
success of PBSC collection. Considering 2×106/kg
CD34+ cells as the minimum dose necessary to perform
a single autologous transplantation safely, 80% of the
patients who received HD-CTX yielded sufficient cells
to receive two sequential courses of high-dose thera-
py. The median number of CD34+ cells collected was
7.1×106/kg, a value similar to that reported under sim-
ilar conditions by Weber et al. using only G-CSF17 and
by Ghobrial et al. with combined HD-CTX (3 g/m2) and
G-CSF.31 Differently from the study by Ghobrial et al.,
in our study patients had their thalidomide discontin-
ued the day before administration of HD-CTX. On the
basis of these results, it appears that short exposure to
thalidomide therapy does not adversely affect the col-
lection of an adequate number of PBSC to support two
sequential courses of high-dose therapy.

Although most of our patients did not need to inter-
rupt therapy or to reduce the doses, thalidomide was
not without toxicity. In addition to the most common
side effects, which were generally mild and well man-
ageable, DVT emerged as the most troublesome
adverse event associated with primary thalidomide-
dexamethasone therapy. The frequency of DVT among
patients with advanced and refractory MM was
reported to be less than 5% with the use of thalido-
mide alone and increased  substantially, up to 16%,
when thalidomide was combined with chemotherapy
regimens containing doxorubicin.6,7 A high risk of DVT,
ranging from 10% to 28%, was also observed among
patients with de novo MM who received thalidomide
combined with dexamethasone or with chemotherapy
regimens that included doxorubicin and dexametha-
sone.16,17,20,32,33 The rate of DVT observed in our study
(16%) was in the range reported in previous studies. In
accordance with prior observations, episodes of DVT
occurred early in the course of therapy. However, no
relationship between thrombosis and response to
induction therapy could be demonstrated. In addition,
we were unable to identify any laboratory prothrom-
botic abnormality that was predictive of an increased
risk of DVT, including acquired activated protein C
(APC) resistance. In contrary, other groups found a
higher frequency of APC resistance, in the absence of
factor V Leiden mutation, among patients who had
episodes of DVT.34 Recently, a substantial increase in
factor VIII coagulant activity and von Willebrand fac-
tor antigen was reported in patients receiving thalido-
mide therapy for refractory MM or other tumors,
although it is unclear whether elevated coagulation
factors were related to the thalidomide therapy or to
the status of malignancy.35,36 Further studies are need-
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ed in order to elucidate the pathogenetic mechanisms
underlying the prothrombotic state associated with
primary thalidomide therapy for MM. In the meantime,
there is a consensus on the need to reduce the risk of
thromboembolic complications for these patients. Due
to the lack of prospective, randomized studies
addressing this issue, data on the best prophylaxis
against DVT are conflicting. After fixed low-dose war-
farin had been introduced into our study, we observed
a 50% decrease in the frequency of DVT, from 26%
down to 13%. In contrast, no clinical benefit from
low-dose warfarin was reported by others who elimi-
nated excessive thromboembolic complications by
therapeutic anticoagulation with warfarin or low
molecular weight heparin.17,37

In summary, the results of the present analysis show
that the thalidomide-dexamethasone combination is
an effective and relatively well tolerated induction
regimen for previously untreated patients with MM.
Based on the high rate of response and lack of stem
cell injury, this combination might provide an oral
alternative to VAD in preparation for autologous stem

cell transplantation. Obviously, results of ongoing
phase III clinical trials comparing first-line thalido-
mide-dexamethasone versus conventional therapies
must be awaited before definite conclusions concern-
ing the role of thalidomide as initial therapy for MM
can be drawn. Furthermore, additional important
issues that need to be addressed in future clinical tri-
als include the role of thalidomide in combination
with chemotherapy or with proteasome inhibitors for
induction of remission before autologous stem cell
transplantation and/or as consolidation of remission
or maintenance therapy after autologous transplanta-
tion.
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