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Multiple Myeloma

Double versus single autotransplantation in
multiple myeloma; a single center experience
of 100 patients

One hundred patients with newly diagnosed
multiple myeloma (MM) were treated with high-
dose chemotherapy followed by single or double
autologous stem cell transplantation (ASCT). Up-
front treatment with a double ASCT tended to pro-
long progression-free and overall survival. 
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High dose therapy (HDT) and autologous stem cells
transplantation (ASCT) are superior to conventional
chemotherapy in multiple myeloma (MM),1 and double
autografting may be even better.2 A total of 100 consecu-
tive patients with newly diagnosed MM were treated with
HDT and ASCT between 2/1992 and 3/2003: 73 patients
(upper age limit 70 years) received a single and 27 patients
(<61 years; 4 older patients) received a double translant
(Table 1). Informed consent was obtained, and the double
ASCT protocol was approved by the local Ethics
Committee. After initial debulking therapy, usually 3-4
cycles of VAD, stem cells were mobilized with 2-4 g/m2 of
cyclophosphamide + granulocyte colony-stimulating fac-
tor. Details of the HDT are shown in Table 1. All patients
received a blood graft. The EBMT response criteria were
used.3 A very good partial response (VGPR) was included
and was otherwise similar to complete response (CR) but
serum/urine immunofixation was positive. Overall survival

(OS) and progression-free survival (PFS) were calculated
from the first transplant to death. 

HDT supported by both the single and double ASCT
was well tolerated. There was only one transplant-related
death in the single transplant group. Organ-specific toxic-
ities and engraftment kinetics were comparable between
the first and second transplant procedures in the double
ASCT group. The rate of good responses (CR + VGPR)
increased from 18 to 71% (CR rate from 4 to 41%) with
the single ASCT, and from 7 to 70% (CR rate from 0 to
52%) with the double ASCT. All patients responded to
double autografting whereas there were three patients
(4%) in the single ASCT group who did not. The median
follow-up time from HDT is 51 (4-138) months in the sin-
gle ASCT group and 46 (10-78) months in the double
transplant group. For these groups, the median PFS was 29
(0-112) and 72+ (5-75) months (p=0.098), and the median
OS 60 (0-138) and 78+ (10-78) months (p=0.078), respec-
tively (Figure 1).

This non-randomized comparison between single and
double autotransplantation as an up-front treatment of
patients with MM shows that double autografting tends to

Table 1. Patients’ characteristics.

Single ASCT Double ASCT

Age; years, median (range) 59 (37-73) 55 (45-66)1

Sex (female/male) 32/41 12/15

Myeloma type
IgG 42 (58%) 14 (52%)
IgA 12 (16%) 1 (4%)
IgD 1 (1.3%) 0
Light chain 16 (22%) 11 (40%)
Plasmacytoma 1 (1.3%) 1 (4%)
Nonsecretory 1 (1.3%) 0

Stage I/II/III 7/37/29 2/10/15

B2microglobulin >4 mg/L 18 (38%)2 5 (26%)3

Treatment line I/II/III 54/16/3 22/2/3

Local radiation therapy 7 (9%) 3 (11%)

T from onset Ther to Tx I; 6 (3-12.5) 5 (3-11)
months, median (range)

T from onset Ther to Tx II; 11 (6-18)
months, median (range)

HDT:  Melphalan 140 mg/m2 20 (27 %) 1 (2 %) 
+ TBI 12 Gy

Melphalan 200 mg/m2 54 (73 %) 53 (98 %)4

Interferon (IFN) maintenance 42 (57 %) 11 (41 %)
therapy

Duration of IFN therapy; months, 11 (1-101) 16 (2-45)
median (range)

14 patients of more than 60 years of age: 2not available for 27 patients; 3not
available for 8 patients: 4total number of HDT (incl. 1st and 2nd  transplants)
in the double ASCT group.
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prolong PFS and OS. A larger number of patients in the
double-transplant arm might have made the difference sta-
tistically stronger. The difference between the groups could
already be seen from the first year post-transplant. The rea-
sons for not proceeding to a double transplant protocol in
patients of less than 61 years revealed no major selection
bias: patient´s own wish (9 patients), and insufficient
amount of stem cells (3 patients). Age had no significant
impact: PFS and OS curves only for patients under 61 years
old also diverged in favor of double transplantation. 

Achieving CR is the target of the initial therapy. For this
purpose HDT with autografting is superior to convention-
al therapy, and double autografting may further improve
the CR rate. The reported CR rates (immunofixation nega-
tive) after double autografting have varied from 30% to
55%,4-6 and our observations are consistent with these fig-
ures. Our survival figures are in agreement with the results
of the French randomized IFM94 study in which, however,
the significant OS difference in favor of double transplan-
tation emerged only after four years.7 One apparent expla-
nation for the longer survival in our study than in the
French study is that our analyses were not performed by
the intention-to-treat principle. Another explanation could
be the lower proportion of stage III patients in our study. In

contrast to the French IFM94 study there are some other
ongoing randomized studies in which no difference in out-
come between patients with single or double transplants
has been found, but the follow-up is shorter than in the
IFM94 Study.2 Double autografting has resulted in a medi-
an event-free survival of 30 to 43 months4,5,7 and OS of 58
to 68 months,4,7 and a third of patients may live for 10
years.8 Total body irradiation is not beneficial in the condi-
tioning regimen8,9 and, accordingly, we changed our HDT
policy during the study period. The optimal timing of the
second transplant is still an open question, i.e. whether to
use it up-front or later as a rescue treatment.10 Since double
autografting is safe and well tolerated, patients up to the
age of 65 to 70 years can undergo the procedure.4,6 Further
randomized protocols are needed to clarify the role of dou-
ble autografting in multiple myeloma.
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Figure 1. Progression-free survival and overall survival of patients
receiving a single or double autograft.
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