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Thalidomide before autologous stem cell
transplantation in VAD-refractory  multiple
myeloma patients

We used thalidomide to treat 10 patients with advanced
stage multiple myeloma who had failed to obtain at least a
partial response after a VAD-based induction therapy. Sev-
en out 10 cases  achieved clinical and histologic responses
and proceeded to collection of peripheral blood stem cells
and transplantation and ASCT.
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Sensitivity of multiple myeloma (MM) to induction
chemotherapy has been recognized as a powerful prognostic
factor of a favorable outcome after high-dose therapy.1-3 Recent
papers  have  underlined the importance of a rapid response to

induction therapy in candidates for autologous stem cell trans-
plantation (ASCT), since those who had a M-component which
halved in <0.5 months4 or after the first 2 cycles of VAD5 were
more likely to achieve a complete response after ASCT. More-
over, patients who had a refractory disease after conventional
therapy could fail to mobilize a sufficient number of peripher-
al blood stem cells (PBSC), due to the persistence of a massive
bone marrow plasma cell (BMPC) infiltration.

For these reasons, we considered patients with a less than
50% decline of the M-component and the persistence of a
massive BMPC infiltration after conventional chemotherapy as
poor candidates for ASCT and treated them with thalidomide
with the aim of reducing the BMPC infiltration before stem cell
collection and of leading them to ASCT with the minimum
amount of disease.

The patients’ clinical characteristics and induction therapy
are described in Table 1. Thalidomide was started at 100 mg
daily and escalated up to a maximum of 400 mg daily.

PBSC were collected after 7 g/m2 cyclophosphamide plus
granulocyte colony-stimulating factor. The conditioning reg-
imen consisted of 12 mg/kg busulfan and 120 mg/m2melpha-
lan. Responses were evaluated with EBMT, IBMT and ABMTR cri-
teria. After thalidomide administration, 7 patients demonstrat-
ed a partial response, whereas the other 3 cases presented refrac-
tory or progressive disease (Table 2). An initial reduction of M-
component that exceeded 25% was evident by at least 8 weeks,
but the maximum decrease of M-component of 60% (median
value, with range 57-70%) was reached after a median of 16
weeks of thalidomide therapy (range 8-28). In all the 7 respon-
sive patients, bone pain disappeared, β2microglobulin serum con-
centrations dropped, hemoglobin levels increased and 2 trans-
fusion-dependent patients no longer needed any more packed
red cell support. Simultaneously, BMPC infiltration markedly
decreased, with a median reduction of 84% (range 40-95%)
from pre-treatment values and all the responsive  patients

Table 1. Clinical characteristics of the patients.

Patient no. Ig Stage Therapy prior Median dose Response Outcome
(age/sex) isotype to thalidomide of thalidomide

1 (60/M) IgGλ III A VAD×4, MP×3 400 mg partial Continuing response  
3 months after ASCT

2 (61/M) IgAκ III A VAD×4, CTX×3 400 mg partial Continuing response  
4 months after ASCT

3(61/M) IgAλ III A VAD×4, MP×4 400 mg partial Continuing response  
5 months after ASCT

4 (59/F) IgGκ III A VAD×4 400 mg partial Continuing response  
8 months after ASCT

5 (49/M) IgGκ III A VAD×4 200 mg partial Continuing response  
9 months after ASCT

6 (62/M) IgGκ II A VADx4 400 mg partial Continuing response  
8 months after ASCT

7 (46/M) IgGκ III A VAD×4 300 mg partial Continuing response  
3 months after ASCT

8 (44/M) IgGκ III B VAD×4 400 mg progression Sibling allogeneic 
TMO

9 (50/F) Bence Jones IIIA VAD×4 400 mg progression Waiting for MUD TMO

10 (59/F) Bence Jones IIIA VAD×4 400 mg no response Waiting for sibling 
allogeneic TMO

M:male, F:female, VAD: vincristine, doxorubicin, dexamethasone, MP:melphalan, prednisone, CTX: cyclophosphamide, MUD: marrow unrelated donor,
thal:thalidomide.
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reached a median plasmocytosis of 15%  (range 5-30%) of total
marrow cellularity.

The median daily dose of thalidomide was 400 mg for 8
patients, 300 mg for 1 patient and 200 mg for another patient.
The planned dose of 400 mg could not be reached in 1 patient
because of WHO grade II peripheral neuropathy and in anoth-
er because of myalgia.

The 7 responsive patients yielded a median number of 4.1
×106/Kg CD34+ cells (range 2-13.5) with 1 or 2 aphereses.
After myeloablative treatment, the median time to reach a
neutrophil count of 0.5×109/L was 11 days (range 10-13) and
to reach 50×109/L platelets was 15 days (range 12-17). Four
patients had a short-lasting febrile episode with evidence of
bacteremia in 1 case and 4 patients had WHO grade III mucosi-
tis. At a median of 5 months after ASCT all these patients
showed a BMPC infiltration of 5% or lower, even if  serum
immunofixation was still positive in all but one case.

Thalidomide has recently emerged as an active drug in about
one-third of MM patients, who had usually been heavily pre-
treated or had relapsed after 1 or 2 lines of high-dose thera-
py.6-8 Moreover, two case reports9-10 described a total of 7
patients refractory to conventional chemotherapy, 3 of whom
heavily pretreated with 4 to 5 lines of chemotherapy, who
underwent ASCT after a preparative treatment with thalido-
mide. In our study, in 7 out 10 patients who had failed to
obtain at least a partial response after VAD-based induction
therapy, thalidomide achieved a > 50% decrease of the M-
component, an improvement of anemia and performance sta-
tus and a marked reduction of BMPC infiltration which was
even more pronounced than the M-component decrease (84%
vs 60%). Response appeared within 8 weeks, as already
observed in other studies,7-8 but was maximum after a medi-
an of 16 weeks.

Even though it could be expected that the above mentioned
reduction of BMPC infiltration would favor mobilization and
collection of PBSC, the activity of thalidomide on the bone
marrow environment, through inhibition of vascular endothe-
lial growth factor and fibroblast growth factor 2, disturbance
of adhesion molecule expression and modulation of the
cytokine milieu,10 could have a negative impact on the collec-
tion of PBSC. However, all the responsive patients in our series
yielded a sufficient number of CD34+ cells, had a rapid and

eventless hematologic recovery and, despite a still short fol-
low-up, maintained their clinical and histologic responses. 

We conclude that thalidomide can be a suitable preparative
regimen to PBSC collection and ASCT for patients who demon-
strate less than a partial response to conventional treatment.
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Significant potentiation of anticoagulation by
flu-vaccine during the season 2001-2002

Influenza-vaccination is increasingly used in patients
under chronic anticoagulation. Whether it interferes with
oral anticoagulants is under debate. We found, in a case-
control study in ninety patients in the 2001-2002 season,
that flu-vaccine induced a significant increase of INR, par-
ticularly in a subgroup of patients. INR should be carefully
monitored in anticoagulated patients after flu vaccination.
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Whether flu vaccination causes modifications of the pro-
thrombin time in patients receiving oral anticoagulants is a
clinically important controversy. In two small, prospective

studies a prolongation of prothrombin time was demonstrat-
ed while in several other reports, mostly of small series,
influenza vaccine was not found to interfere with anticoagu-
lation.1-4 However, the latest ACCP consensus conference on
antithrombotic therapy discussing drug interactions with war-
farin classified flu vaccine as an INR-potentiating drug.5

Anticoagulated patients are increasingly part of old age
range groups and are often affected by ischemic heart disease,
heart failure or diabetes, all conditions in which flu-vaccina-
tion is strongly indicated.6 In the past vaccination season we
evaluated, in a case-control study, the effect of flu-vaccina-
tion on prothrombin time in patients receiving chronic oral
anticoagulant treatment. The INR of these patients had been
stably within the therapeutic range over the previous 3
months. Ninety consecutive patients (58 males, 32 females,
mean age 74, 69 with INR range 2-3, 21 with INR range 3-4.5,
mean INR 2.79±0.83; 98% anticoagulated with warfarin, 2%
with acenocoumarol) were enrolled in the study. One of the
following flu vaccines was administered by a single intramus-
cular injection: Inflexal V (Berna), Isiflu V (Kedrion), Fluad (Chi-
ron), or Agrippal (Chiron). In all patients INR values were
recorded 3 times before (the last of which 5-7 days prior to)
vaccination and once 7-10 days after vaccination. Forty-five
patients not receiving vaccination and followed during the
same period in our Center, well matched for gender, age, type
of anticoagulant drug, INR target and stability within range
over the past three months, were randomly taken as controls
(Table 1). The INR was recorded in the controls at the same
four time-points as in the cases. Influenza immunization pro-
duced an average increase in INR of 0.56: INR before vacci-
nation (average of three determinations) was 2.79±0.83 in
patients and 2.67±0.90 in controls (p=NS), while 7-10 days
after flu-vaccination it was 3.35±1.04 in patients and
2.59±0.90 in controls (p<0.00005). Using a cut-off INR change
of ≥0.5, two subpopulations were distinguished: in 49 out 90
patients vaccination produced a clear increase in INR (mean
INR before 2.64±0.98; mean INR after 3.85±0.98, p<0.00001).
In this subgroup 2 patients had bleeding episodes after the flu
vaccination: epistaxis and muscular hematoma. In the remain-
ing 51 patients no INR changes were observed (mean INR
before 2.82±0.92; mean INR after 2.79±0.82, p=NS) (Figure 1).
No patient in this subgroup or in the control group had any
bleeding in the same period. There were no differences in age,
sex, type of oral anticoagulant, or average anticoagulant dose
between the two subgroups. We cannot exclude that admin-
istration of different flu vaccines may have accounted for the
different response. Indeed, in a previous series, a significant
potentiation of anticoagulation by flu-vaccination observed in

Table 1. Characteristics of cases (vaccinated patients) and
controls (not vaccinated patients).

Cases Controls

Age (mean) 74 69

Sex (M/F) 58/32 30/15

Low range INR 2-3 (N) 69 37

High range INR 3-4.5 (N) 21 8

Warfarin/Acenocoumarol (W/A) 88/2 44/1

Major bleeding complications (N) 0 0

Minor bleeding complications (N) 2 0

Thrombotic complications (N) 0 0

Figure 1. Effect of flu vaccination on INR in patients under
long-term oral anticoagulation. INRs were recorded three
times before (the last of which 5-7 days prior to) and one time
(7-10 days) after vaccination in the cases and at the same
time points in the controls. Data are expresses as means±SD.
*p<0.00005; °p<0.00001.




