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ABSTRACT

BACKGROUND

We conducted a randomized trial of the treatment of multiple myeloma with high-dose
chemotherapy followed by either one or two successive autologous stem-cell trans-
plantations.

METHODS
At the time of diagnosis, 399 previously untreated patients under the age of 60 years
were randomly assigned to receive a single or double transplant.

RESULTS

A complete or avery good partial response was achieved by 42 percent of patients in the
single-transplant group and 50 percent of patients in the double-transplant group
(P=0.10). The probability of surviving event-free for seven years after the diagnosis was
10 percent in the single-transplant group and 20 percent in the double-transplant group
(P=0.03). The estimated overall seven-year survival rate was 21 percent in the single-
transplant group and 42 percent in the double-transplant group (P=0.01). Among
patients who did not have a very good partial response within three months after one
transplantation, the probability of surviving seven years was 11 percent in the single-
transplant group and 43 percent in the double-transplant group (P<0.001). Four factors
were significantly related to survival: base-line serum levels of beta,-microglobulin
(P<0.01) and lactate dehydrogenase (P<0.01), age (P<0.05), and treatment group
(P<0.01).

CONCLUSIONS
As compared with a single autologous stem-cell transplantation after high-dose che-
motherapy, double transplantation improves overall survival among patients with my-
eloma, especially those who do not have a very good partial response after undergoing
one transplantation.
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HE FAILURE OF CONVENTIONAL CHE-

motherapy to improve the outlook in mul-

tiple myeloma? has led to the treatment of
this disease with high-dose chemotherapy plus au-
tologous stem-cell transplantation. Promising re-
sults have been obtained in pilot studies,?3 and
randomized trials comparing autologous stem-cell
transplantation with conventional chemotherapy in
patients with newly diagnosed myeloma have been
reported.+8 These studies demonstrated the supe-
riority of autologous stem-cell transplantation over
conventional treatment in terms of the response rate
and event-free survival, but the effects on overall sur-
vival were unclear. A survival benefit was observed
in French and British trials,+5 but not in others,®8 in
part because stem-cell transplantation was used as
salvage therapy after the failure of conventional che-
motherapy. Thus, stem-cell transplantation is rec-
ommended for young patients with multiple myelo-
ma as part of the initial therapy or at the time of
disease progression.® However, the median dura-
tion of response after this procedure does not ex-
ceed three years, and almost all patients ultimately
relapse.

To prolong the duration of response, double-
intensive therapy, in which two successive autolo-
gous stem-cell transplantations are performed, has
been evaluated in high-risk patients.1° In a trial con-
ducted almost 10 years ago, up to 73 percent of pa-
tients were able to tolerate double-intensive treat-
ment, and the rate of complete response increased
from 24 percent after the first transplantation to 43
percent after the second.1 This report encouraged
the use of double transplantation in young patients
with myeloma,12:13 but selection bias hindered a di-
rect comparison of double and single transplanta-
tions. In 1994, we began a trial designed to make
such a comparison.

METHODS

ELIGIBILITY

Patients less than 60 years of age who had Durie—
Salmon stage I (one bone lesion), II, or Il myeloma
were eligible. The criteria for exclusion were prior
treatment for myeloma, another cancer, abnormal
cardiac function (indicated by a systolic ejection frac-
tion less than 50 percent), chronic respiratory dis-
ease (indicated by a vital capacity or carbon mon-
oxide diffusing capacity less than 50 percent of
predicted), abnormal liver function (indicated by a
serum bilirubin level more than 2 mg per deciliter

[35 pmol per liter] or an alanine aminotransferase
or aspartate aminotransferase level more than four
times the upper limit of normal), and psychiatric
disease. Between October 1994 and March 1997,
403 patients from 45 centers were enrolled. Four pa-
tients were excluded: one was older than 60 years of
age, and three had primary plasma-cell leukemia.
Atotal 0f 399 patients were evaluated. The study was
approved by the institutional ethics committees, and
the patients gave written informed consent.

STUDY PROTOCOL

Initial Randomization

Patients were randomly assigned at the time of di-
agnosis to receive one or two autologous stem-cell
transplants. The sequence of randomization was de-
termined by the coordinating center (in Toulouse,
France), which made the treatment assignment by
telephone after each patient’s eligibility was con-
firmed.

Initial Chemotherapy

In each group, patients were initially treated with a
continuous intravenous infusion of 0.4 mg of vin-
cristine per square meter of body-surface area and
9 mg of doxorubicin per square meter over a 24-
hour period for four days, with 40 mg of oral dexa-
methasone per day on days 1 through 4 (the VAD
regimen). Three or four cycles of VAD were admin-
istered at three-week intervals.

Collection of Autologous Stem Cells

After initial chemotherapy, patients with a perfor-
mance status below World Health Organization
grade 3 and a serum creatinine level of less than
1.7 mg per deciliter (150 pmol per liter) underwent
stem-cell collection. The source of stem cells (bone
marrow or blood collected after the infusion of
granulocyte colony-stimulating factor) was allocat-
ed according to a second randomization procedure
at the time of stem-cell collection. A minimum of
2 million CD34+ cells per kilogram of body weight
per transplantation was collected.

Stem-Cell Transplantation

In the group that received a single transplant, the
preparative regimen was melphalan (140 mg per
square meter) and total-body irradiation (8 Gy de-
livered in four fractions over a period of four days).
In the group that received a double transplant, pa-
tients received the first transplant after preparation
with melphalan alone (140 mg per square meter).

N ENGL J MED 349;26 WWW.NEJM.ORG DECEMBER 25, 2003

Downloaded from www.nejm.org on November 11, 2009 . For personal use only. No other uses without permission.

Copyright © 2003 Massachusetts Medical Society. All rights reserved.



SINGLE VERSUS DOUBLE TRANSPLANTATION IN MYELOMA

Melphalan and the same dose of total-body irradia-
tion as the single-transplant group received were
given before the second transplantation.

Maintenance Treatment with Interferon Alfa

After transplantation in each group, treatment with
interferon alfa was administered three times a week
ata dose of 3 million U. Interferon alfa was started
after hematologic reconstitution.

CRITERIA FOR A RESPONSE

The response criteria of the European Group for
Blood and Marrow Transplantation,'4 proposed in
1998, were not used in this study, which was initi-
ated in 1994. A complete response was defined as
the lack of detectable paraprotein by serum and
urine electrophoresis and 5 percent or fewer plasma
cells with normal morphologic features in a bone
marrow aspirate.* Avery good partial response was
defined as a 90 percent decrease in the serum para-
protein level; a partial response was defined as a 50
percent decrease in the paraprotein level or a 90 per-
cent decrease in the level of Bence Jones protein (in-
cluding patients with Bence Jones protein alone) or
both; a minimal response was defined as a 25 per-
cent decrease in the paraprotein level; stable disease
was defined as no change in the paraprotein level;
progressive disease was defined as a 25 percent in-
crease in the paraprotein level after two cycles of the
initial chemotherapy; and a relapse was defined as
the reappearance of paraprotein, the recurrence of
bone marrow infiltration, or both in a patient who
had had a complete response and as a 50 percent in-
crease above the plateau level of paraprotein in two
samples obtained four weeks apartin a patient who
had had a response.

STATISTICAL ANALYSIS

The proportions of patients with a given character-
istic were compared with the use of the chi-square
test or Fisher’s exact test. Differences in the means
of continuous measurements were tested with the
use of Student’s t-test and checked with the use of
the Mann-Whitney U test. All tests were two-tailed.
The duration of event-free survival was calculated
for all patients from the date of randomization to the
time of progression, relapse, or death. The duration
of relapse-free survival was calculated for patients
who had atleasta minimal response, from the date
of randomization to the date of progression. Kap-
lan—Meier curves for event-free survival, relapse-
free survival, and overall survival were plotted and
compared with the use of the log-rank test. Prognos-
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Table 1. Base-Line Characteristics of the Patients According to Treatment

Group.*
Single- Double-
Transplant Transplant
Group Group

Characteristic (N=199) (N=200)
Sex (no. of patients)

Male 112 111

Female 87 89
Age (yr) 52+6 52+6
Durie-Salmon stage (no. of patients)

| 17 14

1 23 31

1 159 155
M component (no. of patients)

IgG 119 118

IgA 39 40

Bence Jones protein 37 40

IgD 4 2
Hemoglobin (g/dl) 10.7+2.3  10.7+2.1
Serum calcium (mmol/liter) 2.4+0.4 2.5+0.4
Serum albumin (g/liter) 39+7 3816
Serum lactate dehydrogenase (IU/liter) ~ 328+155  330+214
Serum creatinine (ymol/liter) 123+106  119+89
Bone marrow plasmacytosis (% of cells) ~ 37+25 38+26
Serum beta,-microglobulin (mg/liter) 5+6 5+9
Serum C-reactive protein (mg/liter) 12+26 15+27

All
Patients
(N=399)

223
176

5246

31
54
314

237
79
77

6

10.7+2.2
2.5+0.4
38+6
330+187
122+98
38+26
5+8
14426

* Plus—minus values are means +SD. To convert values for calcium to milligrams

per deciliter, divide by 0.250. To convert values for creatinine to milligrams per

deciliter, divide by 88.4.
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Table 2. Response Rates.*
Single- Double-
Transplant Transplant P
Variable Group Group  Value
no. of patients (%)
Completed VAD regimen 199 200
Complete or very good partial response 25 (13) 23 (12) 0.90
Underwent 1 transplantation 170 (13) 177
Complete or very good partial response 81 (48) 46 (26) 0.001
within 3 mo
Actually received assigned therapyy 170 156
Complete or very good partial response 84 (49) 99 (63) 0.01
Included in intention-to-treat analysisT 199 200 0.10
Complete or very good partial response 84 (42) 99 (50)
Partial response 83 (42) 76 (38)
Minimal response 15 (8) 12 (6)
Progressive disease 17 (8) 13 (6)
* VAD denotes vincristine, doxorubicin, and dexamethasone.
T The maximal response is shown.
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tic factors for survival were determined by means of
the Cox proportional-hazards model for covariate
analysis. The objective was to compare the two treat-
ment groups with respect to the rates of complete
response. A minimum of 180 randomized patients
was required in each group to ensure that the study
had a power of 95 percent to determine whether the
true rates of complete response were 25 percent in
the single-transplant group and 45 percent in the
double-transplant group, given a significance level
of 5 percent. The study was completed after 403 pa-
tients were enrolled. All patients who underwent
randomization were studied in their assigned treat-
ment groups.

RESULTS

BASE-LINE CHARACTERISTICS

Table 1 shows the base-line characteristics of the
399 patients. There were no significant differences
between the two treatment groups.

COMPLETION OF ASSIGNED THERAPY
In the single-transplant group, 85 percent of pa-
tients underwent transplantation after a median
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Figure 1. Kaplan—Meier Estimates of Event-free Survival.

The probabilities of event-free survival are shown with their 95 percent confi-
dence intervals (Cls) below for three time points. Tick marks indicate patients
at risk.
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of 3 cycles of VAD (range, 3 to 6), and 57 percent
of patients received interferon alfa for a median of
10 months (range, 4 to 35). A protocol violation,
whether instituted by a physician or a patient, was
the main reason for patients’ not receiving interfer-
on. In the double-transplant group, 88 percent of
patients underwent the first transplantation after a
median of 3 cycles of VAD (range, 3 to 6), and 78
percent underwent the second transplantation.
The median time from the first to the second trans-
plantation was 2.5 months (range, 2 to 7). In this
group, 49 percent of patients received interferon for
amedian of 11 months (range, 5 to 30).

RESPONSE RATE
Table 2 shows the response rates at each step of the
study. Within three months after preparative treat-
ment with melphalan plus total-body irradiation
and autologous stem-cell transplantation, 48 per-
cent of patients in the single-transplant group had
a complete or very good partial response, as com-
pared with 26 percent of patients in the double-
transplant group, who received their first transplant
after treatment with melphalan alone (P=0.001).
The overall rates of complete or very good par-
tial response for patients who actually received a sin-
gle or a double transplant were 49 percent and 63
percent, respectively (P=0.01). However, when the
results were analyzed on an intention-to-treat ba-
sis, the response rates in the two groups did not dif-
fer significantly (42 percent in the single-transplant
group and 50 percent in the double-transplant
group; P=0.10).

EVENT-FREE, RELAPSE-FREE, AND OVERALL
SURVIVAL
In the single-transplant group, the median follow-
up was 75 months (range, 51 to 93) from the time
of randomization. The median durations of event-
free, relapse-free, and overall survival were 25, 29,
and 48 months, respectively. The probabilities of
event-free, relapse-free, and overall survival seven
years after the diagnosis were 10 percent (Fig. 1),
13 percent, and 21 percent (Fig. 2), respectively. Of
the 143 deaths in this group, 124 were attributed to
myeloma, 5 to the toxic effects of VAD (sepsis), 3 to
the toxic effects of transplantation (sepsis), 9 to car-
diovascular or thromboembolic disease, 1 to a brain
tumor, and 1 to suicide.

In the double-transplant group, the median fol-
low-up was 75 months (range, 36 to 93) from the
time of randomization. The median durations of
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event-free, relapse-free, and overall survival were
30, 36, and 58 months, respectively. The probabili-
ties of event-free, relapse-free, and overall survival
seven years after the diagnosis were 20 percent (Fig.
1), 23 percent, and 42 percent (Fig. 2), respectively.
Of the 113 deaths in this group, 95 were attributed
to myeloma, 5 to the toxic effects of VAD (sepsis),
7 to the toxic effects of transplantation (sepsis), 4 to
cardiovascular or thromboembolic disease, 1 to co-
lon cancer, and 1 to an unknown cause. As com-
pared with single transplantation, double transplan-
tation improved event-free survival (P=0.03) (Fig. 1),
relapse-free survival (P<0.01), and overall survival
(P=0.01) (Fig. 2).

PROGNOSTIC FACTORS FOR OVERALL SURVIVAL

In a multivariate analysis of all 399 patients, overall
survival was significantly related to base-line serum
levels of beta,-microglobulin (P<0.01) and lactate
dehydrogenase (P<0.01), age (P<0.05), and treat-
ment assignment (P<0.01). To assess the response
to treatment as one of the variables that affected
survival, we analyzed the group of 346 patients who
survived more than one year after diagnosis (three
months after the end of treatment). In a multivari-
ate analysis, survival was related to the maximal re-
sponse to treatment (P<0.001), age (P=0.05), base-
line serum lactate dehydrogenase level (P=0.03),
and treatment assignment (P=0.01). The overall
survival among patients with a complete response
who had a negative result when tested for myeloma
protein by immunofixation (which is a more sensi-
tive method of detecting paraproteins than standard
electrophoresis) was similar to thatamong such pa-
tients with detectable levels of myeloma protein
(data not shown).

We compared overall survival according to the
treatment group in different subgroups of patients.
As compared with a single transplantation, double
transplantation prolonged survival within each of
the following subgroups: patients with beta,-micro-
globulin levels of 3 mg per liter or less, patients with
beta,-microglobulin levels of more than 3 mg per
liter, patients with lactate dehydrogenase levels of
3301U or less, patients with lactate dehydrogenase
levels of more than 330 IU, patients with Durie—
Salmon stage I or II disease, patients with Durie—
Salmon stage IIl disease, patients 50 years of age or
younger, and those older than 50 years of age.

The effect of a single or a double transplantation
on overall survival differed according to the response
achieved three months after one transplantation.

N ENGL J MED 349;26 WWW.NEJM.ORG
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Patients who did not have at least a very good par-
tial response after the first procedure had a signifi-
cant benefit from the second transplantation. The
rates of survival at seven years were 11 percent in
the single-transplant group and 43 percent in the
double-transplant group (P<0.001) (Fig. 3B). Pa-
tients who had at least a very good partial response
did not benefit significantly from the second trans-
plantation (P=0.70) (Fig. 3A).

TREATMENT-RELATED TOXICITY

The hematopoietic reconstitution was similar in the
two groups. There were 8 (4 percent) treatment-
related deaths in the single-transplant group and 12
(6 percent) in the double-transplant group (P=0.40)
(Table 3).

SALVAGE THERAPY

In the single-transplant group, 148 patients had a
relapse: 13 received no salvage therapy, whereas 135
received conventional chemotherapy; 33 underwent
another stem-cell transplantation, and 23 received

754

i,
1

Overall Survival (%)

Double-transplant group

50 ‘Ll'l._ M
.lh“.lullml.lll
254
Single-transplant group
o T T T 1
0 24 48 72 96
Months
Probability of Overall Survival (95% Cl)
Single-transplant group 50 (43-57) 31 (24-38) 20 (13-29)
Double-transplant group 57 (49-64) 42 (35-50) 42 (34-49)

Figure 2. Kaplan—Meier Estimates of Overall Survival.

The probabilities of overall survival are shown with their 95 percent confidence
intervals (Cls) below for three time points. Tick marks indicate patients at risk.
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thalidomide. With a median follow-up of 29 months
from the time of relapse, the probability of survival
2 years after relapse was 36 percent.

In the double-transplant group, 129 patients re-
lapsed: 12 received no salvage therapy, whereas 117
received conventional chemotherapy; 34 underwent
another stem-cell transplantation, and 25 received
thalidomide. With a median follow-up of 30 months
from the time of relapse, the probability of survival
2 years after relapse was 36 percent.

SOURCE OF STEM CELLS
The time to hematopoietic reconstitution after high-
dose therapy was faster after the receipt of a periph-

N ENGL J MED 349;26 WWW.NEJM.ORG

eral-blood graft than a bone marrow graft (data not
shown). There were no significant differences in
terms of the response rate, event-free survival, or
overall survival according to the source of stem
cells.

DISCUSSION

We found that two successive autologous stem-
cell transplantations, each preceded by high-dose
chemotherapy, improved overall survival among
patients with myeloma more than did a single trans-
plantation after high-dose chemotherapy. The prob-
ability of surviving seven years after the diagnosis
was 42 percent in the double-transplant group and
21 percent in the single-transplant group (P=0.01).
This survival benefit required a minimal follow-up
of five years after diagnosis to reach a statistically
significant level. In other recent studies of double
transplantation in patients with myeloma, the fol-
low-up ranged from 30 to 40 months, which we be-
lieve is not a sufficient period from which to draw
definite conclusions.15-17

We previously reported thata complete response
after high-dose chemotherapy plus a single trans-
plantation was the most important prognostic fac-
tor for survival among patients with myeloma.18 In
the current trial, 49 percent of patients who received
a single transplant had a complete or a very good
partial response, as compared with 63 percent after
two transplantations (P=0.01). However, when the
results were analyzed on an intention-to-treat basis,
the response rates in the two groups did not differ
significantly, and therefore, the quality of these re-
sponses cannot explain the difference in survival.
Instead, it appears that double transplantation im-
proves survival by prolonging the duration of the
response. The probability of surviving free of relapse
for seven years after the diagnosis was 13 percent
in the single-transplant group and 23 percent in
the double-transplant group (P<0.01), with simi-
lar survival rates after relapse in the two groups.
The reasons for the longer duration of response
in the double-transplant group are unknown. The
suppression of either residual tumor cells or non-
specific damage to the marrow microenvironment,
which is necessary for tumor growth, could be in-
volved.

One objective of our trial was to evaluate the fea-
sibility and toxic effects of double transplantation.
Among the patients enrolled in the double-trans-
plant group, 22 percent could not receive their as-
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signed therapy. The most common reasons were
poor performance status and poor stem-cell collec-
tion owing to an insufficient response after the ini-
tial VAD treatment. Treatment with a combination
of VAD and proteasome inhibitors,1° thalidomide,2°
or its immunomodulatory analogues2® might im-
prove the initial response rate and lower the exclu-
sion rate. The risk of life-threatening toxic effects
due to double transplantation was a major concern.
However, the hematopoietic reconstitution was sim-
ilar after one or two transplantations, and the rates
of death caused by toxic effects did not differ signif-
icantly between the two groups. We used the combi-
nation of high-dose melphalan and total-body irra-
diation, long considered the standard conditioning
regimen before transplantation. We recently report-
ed that high-dose melphalan alone (200 mg per
square meter) was less toxic and associated with
longer survival than high-dose melphalan plus to-
tal-body irradiation.22 Thus, toxicity could be di-
minished and survival might be improved if recip-
ients of double transplants received melphalan
alone.

The morbidity and costs of double transplanta-
tions justify the use of an approach in which pa-
tients who could benefit the most from this treat-
ment are selected. Our results indicate that double
transplantation could benefit patients who do not
have a very good partial response within three
months after undergoing a single transplantation.
Indeed, the seven-year survival rate among such pa-
tients was 11 percent after one transplantation in
the single-transplant group and 43 percent in the
double-transplant group (P<0.001). Another strat-
egy for patients with a very good partial response
after undergoing one transplantation, recently pro-
posed by the Royal Marsden group, is maintenance
chemotherapy, with a second transplantation at the
time of disease progression.23 We prepared recipi-
ents of the first transplant with 140 mg of mel-
phalan per square meter; the use of a dose 0of 200 mg
per square meter might improve the rates of very
good partial response, thereby reducing the need
for a second transplantation.

Although our trial demonstrates that double

Table 3. Treatment-Related Toxicity.*
Single- Double-
Transplant Transplant
Adverse Effect Group Group
Related to initial chemotherapy
No. of patients 199 200
No. of treatment-related deaths 5
Related to conditioning regimen
Melphalan alone
No. of patients — 177
Duration of neutropenia (<500 white cells/mm3) — 814
— days
Duration of thrombocytopenia (<50,000 — 9+7
platelets/mm3) — days
No. of platelet transfusions — 215
No. of treatment-related deaths 3
Melphalan plus total-body irradiation
No. of patients 170 156
Duration of neutropenia (<500 white cells/mm3) 10+4 10+3
— days
Duration of thrombocytopenia (<50,000 13+10 14+19
platelets/mm3) — days
No. of platelet transfusions 45 5+5
No. of treatment-related deaths 4
Treatment-related deaths — no. (%) 8 (4) 12 (6)

* Plus—minus values are means +SD. There were no significant differences be-

tween groups.

transplantation improves overall survival among pa-
tients with myeloma, the absence of a plateau in the
curve for event-free survival justifies the develop-
ment of new strategies to control this disease. The
use of thalidomide and its more effective immuno-
modulatory analogues, proteasome inhibitors, plas-
ma-cell-directed monoclonal antibodies, vaccine
therapy, and inhibitors of bone marrow resorption
may modify the approach to the treatment of this
disease.
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APPENDIX

The following centers and investigators from the IFM participated in this study: France— Amiens, Hopital Sud (B. Desablens); Angers, Cen-
tre Hospitalier Régional et Universitaire (N. Ifrah, M. Dib); Annecy, Centre Hospitalier (B. Corront, C. Martin); Avignon, Hopital Henri Duf-
faut (S. Rossanino, G. Lepeu); Bayonne, Centre Hospitalier (M. Renoux, F. Bauduer); Besangon, Hopital Jean Minjoz (J.Y. Cahn, L. Voillat);
Blois, Centre Hospitalier (D. Rodon); Bobigny, Hopital Avicenne (P. Casassus); Bordeaux, Hopital du Haut-Lévéque (G. Marit, .M. Boiron);
Bourg en Bresse, Centre Hospitalier (H. Orfeuvre); Brest, Hopital Augustin Morvan (C. Autrand); Chilon sur Sabne, Centre Hospitalier (B.
Salles); Cholet, Polyclinique du Parc (D. Zannetti); Clermont Ferrand, Hopital Hotel Dieu (A.C. Fouilhoux); Compiégne, Centre Hospitalier
(D. Veyssier); Dijon, Centre Hospitalier du Bocage (D. Caillot); Grenoble, Hopital Albert Michallon (J.J. Sotto, B. Pegourié, L. Molina); La
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Roche sur Yon, Centre Hospitalier Départemental (H. Maisonneuve); Lausanne, Centre Hospitalier Universitaire (D. Frochaux, T. Kowac-
sovics); Laval, Centre Hospitalier Général (M. Jacomy); Le Havre, Groupe Hospitalier (B. Bonnet), Le Mans, Centre Hospitalier (R. Saad, J.
Duguay); Libourne, Hopital Robert Boullin (K. Bouabdallah); Lille, Hopital C. Huriez (T. Facon); Lorient, Centre Hospitalier Bodélio (C.
Rives); Lyons, Centre Léon Bérard (P. Biron); Lyons, Hopital Edouard Herriot (M. Michallet); Marseilles, Institut Paoli Calmettes (A.M.
Stoppa, R. Bouabdallah); Montpellier, Hopital Lapeyronie (J.F. Rossi); Montpellier, Centre Val D’Aurelle (M. Fabbro); Nancy, Centre Hospi-
talier Brabois (C. Hulin); Nantes, Hopital Hotel Dieu (J.L. Harousseau, P. Moreau, R. Bataille); Nice, Hopital de PArchet (J.G. Fuzibet, L.
Euller-Ziegler, N. Gratecos); Nice, Centre Antoine Lacassagne (A. Thyss); Poitiers, Centre Hospitalier La Mileterie (A. Sadoun, E. Randria-
mala); Reims, Hopital Robert Debré (B. Pignon, J.P. Vilque); Rennes, Hopital Sud (B. Grobois); Rennes, Hopital Ponchaillou (PY. Le Prise,
C. Dauriac); Rouen, Centre Henri Becquerel (M. Monconduit); Rouen, Hopital de Boisguillaume (C. Fruchart); Saint-Brieuc, Centre Hospi-
talier La Beauchée (Y. Yakoub Agha); Saint Etienne, Hopital Nord (J. Jaubert, P. Oriol); Strasbourg, Hopital de Hautepierre (E. Maloisel);
Suresnes, Hopital Foch (E. Baumelou); Toulouse, Hopital Purpan (A. Huyn, F. Huguet, C. Payen, J. Pris); Toulouse, H6pital Rangueil (M.
Laroche); Tours, Hopital Bretonneau (P. Colombat, L. Benboubker); Vannes, Centre Hospitalier Prosper Chubert (H. Jardel); Belgium —
Brussels, Centre Universitaire Saint Luc (J.L. Michaux, C. Doyen).
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CORRECTION

Single versus Double Autologous Stem-Cell
Transplantation for Multiple Myeloma

Single versus Double Autologous Stem-Cell Transplantation for Mul-
tiple Myeloma . On pages 2498, 2499, and 2500, the legends for
Figures 1, 2, and 3, respectively, should have stated, “Tick marks in-
dicate patients whose data were censored,” rather than “Tick marks
indicate patients at risk,” as printed.
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