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A B S T R A C T

Purpose
High-dose therapy (HDT) and autologous stem-cell transplantation (ASCT) are frequently used in an
attempt to improve outcome in patients with mantle-cell lymphoma (MCL); however, the
importance of intensive induction regimens before transplantation is unknown.

Patients and Methods
To address this question, we evaluated baseline characteristics, time to treatment, induction regimen,
disease status at the time of transplantation, and MIPI score at diagnosis and their associations with
survival in 118 consecutive patients with MCL who received HDT and ASCT at our centers.

Results
The MIPI was independently associated with survival after transplantation in all 118 patients
(hazard ratio [HR], 3.5; P � .001) and in the 85 patients who underwent ASCT as initial
consolidation (HR, 7.2; P � .001). Overall survival rates were 93%, 60%, and 32% at 2.5 years
from ASCT for all patients with low-, intermediate-, and high-risk MIPI, respectively. Low-risk MIPI
scores were more common in the intensive induction group than the standard induction group in
all patients (64% v 46%, respectively; P � .03) and in the initial consolidation group (66% v 45%,
respectively; P � .03). After adjustment for the MIPI, an intensive induction regimen was not
associated with improved survival after transplantation in all patients (HR, 0.5; P � .10), the initial
consolidation group (HR, 1.1; P � .86), or patients � 60 years old (HR, 0.6; P � .50). Observation
of more than 3 months before initiating therapy did not yield inferior survival (HR, 2.1; P � .12) after
adjustment for the MIPI in patients receiving ASCT.

Conclusion
An intensive induction regimen before HDT and ASCT was not associated with improved survival
after adjusting for differences in MIPI scores at diagnosis.

J Clin Oncol 29:3023-3029. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Mantle-cell lymphoma (MCL) accounts for approx-
imately 6% of all non-Hodgkin’s lymphoma, exhib-
its short remission durations, and carries a poor
prognosis, with a median survival of 4 to 5 years.1-3

Phase II and limited phase III trials suggest that
outcomes can be improved with the use of high-
dose therapy (HDT) and autologous stem-cell
transplantation (ASCT) once patients achieve their
first remission.4-9 Furthermore, single-arm and ret-
rospective studies suggest that patients receiving in-
tensive high-dose cytarabine-containing induction
regimens, such as hyperfractionated cyclophospha-
mide, vincristine, doxorubicin, and dexamethasone

(HyperCVAD), experience improved survival.4,10-12

However, methods to compare outcomes between
studies using varied induction regimens remain
problematic because patients with high-risk disease
features but younger age and good performance
status may have been offered intensive regimens,
whereas older, frail patients or patients with lower
risk disease may have been offered less aggressive
inductions. Thus, the relative benefit of these in-
tense initial strategies remains uncertain. Finally,
single-center data suggest that an initial strategy
of observation after diagnosis may be acceptable
for certain patients, yet the impact of this ap-
proach in patients who are destined for HDT and
ASCT is unknown.13
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The Mantle Cell Lymphoma International Prognostic Index
(MIPI) has been recently generated as a prognostic tool specific for
patients with MCL.14 Its scoring is based on a complex mathematical
model using four clinical variables. Hoster et al14 developed a simpli-
fied point scoring index, the simplified MIPI (sMIPI), that has dem-
onstrated a high concordance with the original MIPI.14,15 The
predictive value of the MIPI or the sMIPI in patients with MCL
receiving HDT followed by ASCT is not yet defined in an unselected
group of patients receiving varied induction regimens. The Nordic
Lymphoma Group reported a positive correlation of the MIPI and
sMIPI with the overall survival (OS) of patients uniformly treated on
the Nordic Lymphoma Group MCL2 protocol followed by HDT and
ASCT.15 In contrast, van’t Veer et al12 found no prognostic value of
MIPI in patients with MCL who were responsive to rituximab plus
cyclophosphamide, doxorubicin, vincristine, and prednisone (R-
CHOP) and who received high-dose cytarabine followed by HDT
and ASCT.

We hypothesized that if the MIPI was able to predict outcome
after HDT and ASCT, then it could be used to provide an adjusted
comparison such that the impact of the induction regimen could be
assessed in a group of patients receiving varied pretransplantation
therapies. Herein, we report the results of this analysis demonstrating
the association of the MIPI with survival in a group of unselected
patients with MCL undergoing ASCT, and to our knowledge, we are
the first to use this score to account for differences in outcomes
between patients receiving intensive and standard induction regi-
mens. We also provide the primary data on the MIPI-adjusted out-
comes of an initial watch-and-wait approach before induction therapy
and ASCT.

PATIENTS AND METHODS

Patient Selection

All patients older than age 18 years with a confirmed diagnosis of MCL
receiving HDT and ASCT between May 1993 and May 2010 at the Fred
Hutchinson Cancer Research Center, University of Washington Medical
Center, and Veterans Affairs Puget Sound Health Care System in Seattle,
Washington, were evaluated. Patients who received a planned tandem
autologous-allogeneic transplantation or syngeneic transplantation were ex-
cluded. The Institutional Review Board of the Fred Hutchinson Cancer Re-
search Center approved this study.

Data Collection and Definitions

Clinical information was reviewed, and baseline characteristics, includ-
ing factors that make up the MIPI at the time of diagnosis (age, ratio of lactate
dehydrogenase to its upper limit of normal, total WBC counts, and Eastern
Cooperative Oncology Group performance status), were recorded. The MIPI
and sMIPI scores were calculated based on the formula described by Hoster et
al.14 Disease progression, OS, and progression-free survival (PFS) were de-
fined by standard criteria16 and measured from the time of transplantation.
Patients were considered to have chemotherapy-sensitive disease if they had
either a partial response (PR) or complete response to the most recent therapy
before the transplantation. Patients were considered to have chemotherapy-
resistant disease if they had less than a PR to the most recent therapy before the
transplantation. Intensive induction regimens were prespecified as those con-
taining high-dose cytarabine and included HyperCVAD with or without
rituximab,6 whereas standard induction regimens included all others (CHOP;
R-CHOP; etoposide, doxorubicin, vincristine, prednisone, and cyclophospha-
mide [EPOCH]; rituximab plus EPOCH; cyclophosphamide, vincristine, and
prednisone [CVP]; rituximab plus CVP; rituximab plus ifosfamide, carbopla-
tin, and etoposide; single-agent rituximab; or fludarabine). Patients who did

not receive treatment within 3 months after their disease diagnosis were
assigned in the initial observation group. Patients who received HDT and
ASCT immediately after their initial induction regimen were included in the
initial consolidation group.

Statistical Analysis

Patient characteristics were compared between patients who received
intensive and standard induction regimens by t test or �2 test as appropriate.
Kaplan-Meier curves were used to estimate the probabilities of OS and PFS.
The statistical significance of differences in event rates was evaluated with the

Table 1. Baseline Demographics and Clinical Characteristics of All Patients
at Diagnosis

Characteristic

All
Patients

(N � 118)

Intensive
Induction
(n � 47)

Standard
Induction
(n � 71)

PNo. %
No. of

Patients %
No. of

Patients %

Age, years .01
Median 57 54 58
Range 35-70 38-69 35-70

Sex .34
Female 17 14 5 11 12 17
Male 101 86 42 89 59 83

Performance score .24
0 83 70 35 74 48 68
1-3 35 30 12 26 23 32

LDH/ULN ratio .85
Median 0.9 0.9 0.9
Range 0.5-10.7 0.5-10.7 0.5-5.7

WBC, �109/L .67
Median 7.5 7.8 7.3
Range 1.4-132.0 2.7-132.0 1.4-54.7

MIPI at diagnosis .03
Low risk 63 53 30 64 33 46
Intermediate risk 35 30 13 28 22 31
High risk 20 17 4 9 16 23

Induction regimen
R-HyperCVAD 46 39 46 99 0 0
HyperCVAD 1 1 1 1 0 0
R-CHOP 45 38 0 0 45 63
CHOP 12 10 0 0 12 17
Other 14 12 0 0 14 20

Time from diagnosis
to treatment,
months .48

� 3 105 89 43 91 62 87
� 3 13 11 4 9 9 13

Blastoid variant 11 9 3 6 8 11 .32
Disease status .003

Initial consolidation
First CR 56 47 30 63 26 37
First PR 26 22 10 21 16 23
Primary refractory 3 3 1 2 2 3

Relapsed 33 28 6 13 27 38
Chemotherapy

sensitive .01
No 17 14 2 4 15 21
Yes 101 86 45 96 56 79

Abbreviations: CHOP, cyclophosphamide, doxorubicin, vincristine, and
prednisone; CR, complete response; HyperCVAD, hyperfractionated cyclo-
phosphamide, vincristine, doxorubicin, and dexamethasone; LDH, lactate
dehydrogenase; MIPI, Mantle Cell Lymphoma International Prognostic
Index; PR, partial response; R, rituximab; ULN, upper limit of normal.
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Cox proportional hazards regression model. For comparisons in which no
deaths were observed in a group, a generalized Wilcoxon test was applied.
Factors considered as potential confounders of the relationships between the
MIPI score at diagnosis and induction regimen with OS and PFS included sex,
transplantation year, and time from diagnosis to first treatment (� or � 3
months). Such factors were retained in the model if their presence influenced
either coefficient of interest by � 10%. Reported P values are based on the
Wald statistic. Two-sided P� .05 was considered statistically significant. Statistical
analyses were performed using SAS Version 9.0 (SAS Institute, Cary, NC).

RESULTS

Patient Characteristics

We identified 118 consecutive patients with MCL who met the
previously detailed criteria and had all relevant requisite character-

istics available, including the MIPI and sMIPI at diagnosis. The
baseline features of these patients are listed in Table 1. At diagnosis
of MCL, the median age was 57 years (range, 35 to 70 years), 86% of
patients were men, 97% of patients had stage III or IV disease, 9%
of patients had blastoid variant pathologic subtype, and 86% of
patients had chemotherapy-sensitive disease before transplanta-
tion. ASCT was performed as initial consolidation in 85 patients,
including 56 patients in first complete response and 26 patients in
first PR. With regard to MIPI factors, 97% of patients had an
Eastern Cooperative Oncology Group performance score of 0 to 1,
the median ratio of lactate dehydrogenase to its upper limit of
normal was 0.9 (range, 0.5 to 10.7), and median WBC count was
7.5 � 109/L (range, 1.4 to 132.0 � 109/L). Sixty-three patients
at diagnosis had a low-risk MIPI score, 35 patients had an
intermediate-risk score, and 20 patients had a high-risk score.
Forty percent of patients (n � 47) received HyperCVAD plus
rituximab as the induction regimen, whereas 60% received other
induction regimens including R-CHOP (n � 45), CHOP (n � 12),
and other standard regimens (n � 14). One hundred five patients
(89%) received their induction regimen within 3 months of diag-
nosis (median observation, 1.0 month; range, 0.1 to 3.0 months).
Thirteen patients (11%) were observed for at least 3 months before
initiation of treatment.

The baseline features of the 85 patients undergoing HDT and
ASCT as initial consolidation are listed in Table 2. Forty-one patients
underwent intensive induction, and 44 received a standard regimen.
Patients who received an intensive induction were more likely to have
a lower risk as estimated by the MIPI score (P � .03, �2 test for trend)
than patients who received a standard induction regimen.

OS and PFS

At last contact, 81 (69%) of 118 patients were alive, and 68
patients (58%) were alive and progression free, resulting in an esti-
mated 5-year OS of 57.2% (95% CI, 42.7% to 69.2%) and PFS of
47.9% (95% CI, 36.4% to 58.5%), with a median follow-up time for
surviving patients of 2.4 years (range, 0.1 to 12.6 years; Fig 1).
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Fig 1. Overall and progression-free survival of 118 patients with mantle-cell
lymphoma with evaluable Mantle Cell Lymphoma International Prognostic Index
scores who underwent high-dose therapy and autologous stem-cell transplanta-
tion. Tick marks represent censor times.

Table 2. Baseline Demographic and Clinical Characteristics at Diagnosis of
Patients Receiving High-Dose Therapy and Autologous Stem-Cell

Transplantation As Initial Consolidation

Characteristic

Intensive
Induction (n � 41)

Standard
Induction
(n � 44)

P
No. of

Patients %
No. of

Patients %

Age, years .003
Median 54 59
Range 38-69 35-70

Sex .62
Female 5 12 7 16
Male 36 88 37 84

Performance score .41
0 29 71 29 66
1-3 12 29 15 34

LDH/ULN ratio .77
Median 0.9 0.8
Range 0.5-10.7 0.5-5.7

WBC, �109/L
median
(range) .65

Median 7.8 7.4
Range 2.7-132.0 1.4-48.0

MIPI at diagnosis .03
Low risk 27 66 20 45
Intermediate risk 11 27 15 34
High risk 3 7 9 20

Induction regimen —
HyperCVAD � R 41 100 0 0
R-CHOP 0 0 33 75
CHOP 0 0 5 11
Other 0 0 6 14

Time from
diagnosis to
treatment,
months

� 3 37 90 40 91
� 3 4 10 4 9 .92

Blastoid variant
(n � 37) 2 5 2 5 .99

Abbreviations: CHOP, cyclophosphamide, doxorubicin, vincristine, and
prednisone; HyperCVAD, hyperfractionated cyclophosphamide, vincristine,
doxorubicin, and dexamethasone; LDH, lactate dehydrogenase; MIPI,
Mantle Cell Lymphoma International Prognostic Index; R, rituximab; ULN,
upper limit of normal.
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Association of MIPI With OS and PFS

The estimated 2.5-year OS was 93% for patients with low-risk
MIPI, 60% for patients with intermediate-risk MIPI (hazard ratio
[HR] for death, 2.7; 95% CI, 1.2 to 6.2; P � .02), and 32% for patients
with high-risk MIPI (HR for death, 10.1; 95% CI, 4.2 to 24.2;
P � .001). Fourteen of 20 patients with high-risk MIPI died within
3.5 years of ASCT (Fig 2A). Similarly, the estimated 1.5-year PFS
was 87% for patients with low-risk MIPI, 57% for patients with
intermediate-risk MIPI (HR for death or progression, 3.1; 95% CI,
1.5 to 6.3; P � .002), and 31% for patients with high-risk MIPI (HR
for death or progression, 8.2; 95% CI, 3.9 to 17.2; P � .001).
Multivariable modeling evaluating all 118 patients with MCL un-
dergoing HDT and ASCT identified the MIPI at diagnosis as an
independent predictor of OS (HR, 3.5; 95% CI, 2.1 to 6.0; P � .001;
Table 3) and PFS (HR, 2.9; 95% CI, 1.9 to 4.6; P � .001). Likewise,
the MIPI remained independently associated with OS (HR, 7.2;
95% CI, 3.0 to 17.1; P � .001; Table 3, Fig 2B) and PFS (HR, 3.9;
95% CI, 2.0 to 7.5; P � .001) when limiting this analysis to patients
who received HDT and ASCT as initial consolidation.

Association of Induction Regimen With OS and PFS

We next evaluated whether using an intensive induction regimen
yielded an improved OS and PFS in all patients and patients undergo-
ing HDT and ASCT as initial consolidation. Unadjusted comparisons
suggested an improved survival in the group receiving the intensive
regimen for all patients (HR, 0.4; 95% CI, 0.2 to 0.9; P � .03) and a
trend toward improved survival in patients who received ASCT as
initial consolidation (HR, 0.5; 95% CI, 0.2 to 1.5; P� .23). Because this
outcome could have been impacted by imbalances between the induc-
tion regimen groups identified in Table 2, we performed a multivari-
able analysis of factors collected from all 118 patients with MCL as well
as patients who received HDT and ASCT as initial consolidation to
assess the impact of induction regimen on survival. Adjustment for
MIPI reduced the difference in OS associated with induction regimen
in all 118 patients (HR, 0.5; 95% CI, 0.2 to 1.1; P � .10) and, most
importantly, the 85 patients who received ASCT as initial consolida-
tion (HR, 1.1; 95% CI, 0.3 to 3.6; P � .86) regardless of the intensity of
their first therapy (Table 3). However, an intensified induction regi-
men was associated with improved PFS in all patients, even after
adjustment for MIPI (HR, 0.4; 95% CI, 0.2 to 0.8; P � .01), although
this was not seen when limited to patients who received ASCT as initial
consolidation (HR, 0.6; 95% CI, 0.2 to 1.5; P � .26; Table 3). OS and
PFS grouped by MIPI score for patients receiving intensive and stan-
dard induction regimens before ASCT as initial consolidation are
shown in Figure 3.

To account for the possibility that age influenced this result, we
limited the analysis to patients younger than 61 years of age who
should have been able to tolerate an intensive induction. Again, the
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Fig 2. (A) Overall survival of patients with mantle-cell lymphoma (MCL; n � 118)
undergoing high-dose therapy (HDT) and autologous stem-cell transplantation
(ASCT) stratified by the Mantle Cell Lymphoma International Prognostic Index
(MIPI) at diagnosis (P � .001). (B) Overall survival of patients with MCL (n � 85)
undergoing HDT and ASCT as initial consolidation stratified by the MIPI at
diagnosis (P � .001). Tick marks represent censor times.

Table 3. Multivariable Model of OS and PFS for All Patients and for Patients
Who Received Transplantation As Initial Consolidation

Factor

OS PFS

HR 95% CI P HR 95% CI P

All patients (N � 118)
MIPI at diagnosis

(linear trend) 3.5 2.1 to 6.0 � .001 2.9 1.9 to 4.6 � .001
Induction regimen

Standard� 1.0 1.0
Intensive† 0.5 0.2 to 1.1 .10 0.4 0.2 to 0.8 .01

Time from
diagnosis to
treatment,
months
� 3 1.0 1.0
� 3 2.1 0.8 to 5.3 .12 1.6 0.7 to 3.7 .26

Patients with initial
consolidation
(n � 85)

MIPI at diagnosis
(linear trend) 7.2 3.0 to 17.1 � .001 3.9 2.0 to 7.5 � .001

Induction regimen
Standard� 1.0 1.0
Intensive† 1.1 0.3 to 3.6 .86 0.6 0.2 to 1.5 .26

Abbreviations: CHOP, cyclophosphamide, doxorubicin, vincristine, and pred-
nisone; HR, hazard ratio; HyperCVAD, hyperfractionated cyclophosphamide,
vincristine, doxorubicin, and dexamethasone; MIPI, Mantle Cell Lymphoma
International Prognostic Index; OS, overall survival; PFS, progression-free
survival; R, rituximab.

�CHOP or other regimen with or without R, but without high-dose cytarabine.
†HyperCVAD/methotrexate/high-dose cytarabine with or without R.
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MIPI was associated with OS (HR, 14.9; 95% CI, 4.0 to 55.7; P � .001),
but the induction regimen was not (HR, 0.6; 95% CI, 0.2 to 2.4; P � .50).

Impact of Initial Observation Period on Survival

Because many patients may be minimally symptomatic at the
time of diagnosis and not clinically require immediate treatment, we
evaluated the impact of an initial observation period of more than 3
months on outcome after HDT and ASCT when adjusted for the MIPI
score. The median time from diagnosis to initiating therapy for the 13
patients (11%) who started therapy more than 3 months from diag-
nosis was 5 months (range, 4 to 74 months). Neither the univariate
model (HR, 1.3; 95% CI, 0.5 to 3.2; P � .54) nor the MIPI-adjusted
multivariable model (HR, 2.1; 95% CI, 0.8 to 5.3; P � .12; Table 3,
Appendix Fig A1, online only) suggested a major adverse impact of an
initial observation period of more than 3 months.

DISCUSSION

To our knowledge, this is the first study evaluating the MIPI in an
unselected population of transplantation patients. It provides the ini-

tial data on the use of this tool to account for differences in outcomes
based in therapeutic measures. Importantly, we identify the MIPI
score at diagnosis as independently associated with OS and PFS of
patients with MCL who received HDT and ASCT regardless of the
type of induction regimen received and the timing of transplantation.
Geisler et al15 have recently shown that both MIPI and sMIPI pre-
dicted survival in patients who received a uniform induction regimen
on the Nordic Lymphoma Group MCL2 study with augmented
CHOP alternating with high-dose cytarabine followed by HDT and
ASCT. Damon et al9 have also found that MIPI score was predictive of
OS and PFS in patients with MCL who received a homogenous aggres-
sive induction regimen followed by ASCT. Our study confirms and
extends these observations by showing that the positive association
between the MIPI score and outcome pertains to patients who re-
ceived different induction regimens including patients who received
transplantation after relapse. In contrast, van’t Veer et al12 found no
predictive value of the MIPI score in their phase II study using an
intensive regimen containing high-dose cytarabine followed by ASCT
in patients with R-CHOP–sensitive MCL, potentially because of a
limited range of MIPI scores masking the impact of this tool.
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Fig 3. Overall survival (OS) and progression-free survival (PFS) of patients with mantle-cell lymphoma undergoing autologous stem-cell transplantation as initial
consolidation grouped by induction regimen. (A) OS of patients with low-risk Mantle Cell Lymphoma International Prognostic Index (MIPI) score (P � .09). (B) OS of
patients with intermediate/high-risk MIPI score (P � .64). (C) PFS of patients with low-risk MIPI score (P � .10). (D) PFS of patients with intermediate/high-risk MIPI
score (P � .42). Standard induction involved cyclophosphamide, doxorubicin, vincristine, and prednisone or other regimen with or without rituximab, but without
high-dose cytarabine. Intensive induction involved hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone alternating with methotrexate
and high-dose cytarabine with or without rituximab. Tick marks represent censor times.
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Prior unadjusted data from our center and others have sug-
gested that results after intensive HyperCVAD-based induction
regimens before ASCT in first remission yield improved out-
comes.17,18 These observations have led to prospective phase II
data also indicating that patients uniformly treated with intensive
high-dose cytarabine–containing induction regimens may experi-
ence improved long-term outcomes after ASCT in first remission
when compared with historical controls.4,9,10 Corroborating these
findings, a recent phase III trial by the European MCL Network19

has shown longer time to treatment failure in patients receiving a
high-dose cytarabine–containing induction and transplantation
conditioning regimen. Our data also indicate that after adjustment
for the MIPI, an intensive induction regimen was associated with
an improvement in PFS in all 118 patients, although this was not
evident when only the initial consolidation patients were evalu-
ated. Unfortunately, survival, arguably the most relevant end point
in a noncurable entity such as MCL, was not improved with a
high-dose cytarabine– containing regimen in our MIPI-adjusted
data set or in the European MCL Network trial, to date.

Our study also highlights the challenge of interpreting such data
comparing outcomes between various trials and potentially imbal-
anced treatment groups. One could hypothesize that patients with
higher risk disease features, younger age, or fewer comorbidities
would be more likely to receive a more intensive induction, whereas
older, frailer, or lower risk patients would be more likely to receive a
more standard approach. We found that in the patients who received
transplantation at our centers, the lower risk patients more often
received intensive inductions. Once this imbalance was taken into
account, there seemed to be no obvious survival benefit to the aug-
mented induction across all risk groups as a whole and, most notably,
no improved survival in patients who received transplantation as
initial consolidation (P � .86). This observation also held true when
limited to younger patients who could have received an intensive
induction regimen (P � .5).

Our data also allow us to address the question of an initial watch-
and-wait approach for patients who are destined to undergo HDT and
ASCT. Martin et al13 identified such a group of patients with MCL
who had superior OS despite not receiving early treatment, although
only 3% received intensive induction regimens and no formal adjust-
ment for baseline features was made. In our study, we found compa-
rable survival in patients who did not receive systemic induction
treatment within 3 months of diagnosis when compared with patients
who received early initiation of treatment, even after adjusting for the
MIPI to account for the potential that disease risk may have impacted
the decision to delay initial therapy. Because survival in our study was
measured from the time of receiving ASCT, the relative benefit of early

initiation of therapy in OS from diagnosis is likely further diminished.
Therefore, our data support the notion that early treatment of asymp-
tomatic patients with MCL may not translate into superior survival
even when one intends to use ASCT in first remission.

Despite the potentially meaningful implications of these results,
our conclusions must be tempered by the fact that we were only able to
evaluate patients who received transplantation and were not able to
capture patients who had planned to undergo transplantation as ini-
tial consolidation but did not because of disease progression, toxicity,
or patient choice. However, the impact of this limitation is likely
minor because most prospective trials suggest that 87% to 90% of
patients with MCL intended for consolidative ASCT receive it (Geisler
et al,4 90%; Damon et al,9 86%; Dreyling et al,5 87%). Further evalu-
ation of our hypotheses will likely require mature survival results of
ongoing prospective randomized comparisons of intensive versus
standard inductions stratified by MIPI.

In conclusion, we report that the MIPI score at diagnosis reliably
predicts OS and PFS after ASCT for an unselected group of patients
with MCL and that adjustment for this score minimizes any apparent
survival benefit of high-dose cytarabine–based induction regimens
before HDT and ASCT. These data also emphasize the potential influ-
ence of prognostic factors and patient selection on outcomes and
highlight the need for randomized controlled studies stratifying pa-
tients by the MIPI to determine the true contributions of differ-
ent treatments.
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