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In the phase 3 LYM-3002 study comparing intravenous VR-CAP with
R-CHOP in patients with newly-diagnosed, measurable stage II-IV
mantle cell lymphoma, not considered or ineligible for transplant, the

median progression-free survival was significantly improved with VR-
CAP (24.7 versus 14.4 months with R-CHOP; P<0.001). This post-hoc
analysis evaluated the association between the improved outcomes and
quality of responses achieved with VR-CAP versus R-CHOP in LYM-
3002. Patients were randomized to six to eight 21-day cycles of VR-CAP
or R-CHOP. Outcomes included progression-free survival, duration of
response (both assessed by an independent review committee), and time
to next anti-lymphoma treatment, evaluated by response (complete
response/unconfirmed complete response and partial response), MIPI
risk status, and maximum reduction of lymph-node measurements
expressed as the sum of the product of the diameters. Within each
response category, the median progression-free survival was longer for
patients given VR-CAP than for those given R-CHOP (complete
response/unconfirmed complete response: 40.9 versus 19.8 months; par-
tial response: 17.1 versus 11.7 months, respectively); similarly, the median
time to next anti-lymphoma treatment was longer among the patients
given VR-CAP than among those treated with R-CHOP (complete
response/unconfirmed complete response: not evaluable versus 26.6
months; partial response: 35.3 versus 24.3 months). Within the com-
plete/unconfirmed complete and partial response categories, improve-
ments in progression-free survival, duration of response and time to next
anti-lymphoma treatment were more pronounced in patients with low-
and intermediate-risk MIPI treated with VR-CAP than with R-CHOP. In
each response category, more VR-CAP than R-CHOP patients had a sum
of the product of the diameters nadir of 0 during serial radiological
assessments. Results of this post-hoc analysis suggest a greater duration
and quality of response in patients treated with VR-CAP in comparison
with those treated with R-CHOP, with the improvements being more
evident in patients with low- and intermediate-risk MIPI. LYM-3002
ClinicalTrials.gov: NCT00722137.
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ABSTRACT



Introduction

Mantle cell lymphoma (MCL) is an aggressive and gener-
ally incurable form of non-Hodgkin lymphoma that is
responsible for approximately 4.3–5% of new cases of non-
Hodgkin lymphoma.1-3 Prognosis is poor for patients with
MCL, with 5-year relative survival rates of about 30%.2
Rituximab plus cyclophosphamide, doxorubicin, vin-
cristine, and prednisone (R-CHOP) represents a standard of
care for the treatment of newly-diagnosed patients with
MCL who are considered ineligible for intensive therapy
and stem cell transplantation.4 Complete response/uncon-
firmed complete response (CR/CRu) rates of up to 48%
have been demonstrated with R-CHOP in this population
of patients.5 However, progression-free survival (PFS) in the
study achieving this result was limited (median 16.6
months).6
VR-CAP (bortezomib, rituximab, cyclophosphamide,

doxorubicin, and prednisone), which substitutes borte-
zomib for vincristine in R-CHOP, has been approved by
regulatory agencies in the USA, European Union and Japan
for the treatment of MCL.7-9 This recommendation is based
on findings from the randomized, phase 3 LYM-3002 study
(NCT00722137), which evaluated the efficacy and safety of
VR-CAP compared with R-CHOP in patients with newly
diagnosed, measurable stage II, III or IV MCL who were
ineligible or not considered for stem cell transplantation.
Results from the primary analysis of LYM-3002 demon-

strated a 59% improvement in median independent radi-
ology review committee-assessed PFS with VR-CAP com-
pared with R-CHOP [24.7 versus 14.4 months, respective-
ly; hazard ratio (HR) 0.63; 95% confidence interval (CI):
0.50–0.79; P<0.001], and a 96% improvement in investiga-
tor-assessed PFS (median 30.7 versus 16.1 months, respec-
tively; HR 0.51; 95% CI: 0.41–0.65; P<0.001).10 Significant
and clinically important improvements in secondary effi-
cacy endpoints were also demonstrated with VR-CAP
compared with R-CHOP, including higher CR/CRu rate
(53% versus 42%; P=0.007), longer median time to next
anti-lymphoma therapy (TTNT; 44.5 versus 24.8 months;
P<0.001; HR 0.50), longer median duration of CR/CRu
(42.1 versus 18.0 months), and longer median duration of
overall response (DOR; 36.5 versus 15.1 months). Overall
response rates were high and were similar with the two
regimens (92% versus 89% for VR-CAP versus R-CHOP,
respectively). Patients receiving VR-CAP experienced
higher rates of toxic effects than those receiving R-CHOP,
including increased frequencies of grade ≥3 thrombocy-
topenia (57% versus 6%), neutropenia (85% versus 67%),
leukopenia (44% versus 29%), lymphocytopenia (28% ver-
sus 9%), and infections/infestations (21% versus 14%).
However, there were no significant effects on the number
of completed cycles, median dose intensity for drugs com-
mon to both regimens, or rates of discontinuations or
deaths related to adverse events.10
These results suggest that the difference between the

two regimens in terms of response quality (i.e. DOR, PFS,
and TTNT) was more pronounced than the difference in
response rates. We hypothesized that the improved out-
comes seen with VR-CAP were more closely related to
response quality (duration, depth) than simply CR/CRu
rates. We therefore conducted a post-hoc analysis of the
LYM-3002 study10 to evaluate the association between
response, response quality and outcomes for VR-CAP
compared with R-CHOP.

Methods

The details of the design of the LYM-3002 study have been
described previously;10 a brief overview is given in the Online
Supplementary Material. The trial protocol was approved by local
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Figure 1. Time-to-event outcomes for VR-CAP and R-CHOP by response catego-
ry. (A) PFS assessed by the independent radiology review committee, (B) TTNT,
and (C) DOR.
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ethics committees/institutional review boards. All patients provided
written informed consent prior to the commencement of the study.

Procedures
Computed tomography (CT) scans were performed every 6

weeks during treatment, and every 6–8 weeks during follow-up,
until disease progression, study discontinuation, initiation of alter-
native therapy, or death. By central radiology acquisition guidelines,
slide thicknesses for helical and conventional CT scans were 5 mm
and 7–10 mm for the chest, abdomen, and pelvis, and 3 mm and 5
mm for the neck, respectively. All CT results were assessed by a
blinded independent radiology review committee and by investiga-
tors, using modified International Workshop to Standardize
Response Criteria (IWRC) for Non-Hodgkin Lymphoma.11 For each
patient, up to ten measurable sites of disease at baseline (clearly
measurable in 2 perpendicular dimensions, >1.5 cm in the long axis,
>1.0 cm in the short axis) were tracked. At each follow-up, the sum
of the product of the diameters (SPD) was calculated (i.e., the sum
of the long axis and short axis of all measureable sites). Lesions that
became smaller than 5 mm x 5 mm were recorded as ‘too small to
measure’, and given a default value of 0 mm x 0 mm (SPD nadir of
0). All other sites of disease were considered assessable (including
objective evidence of disease identified by radiological imaging,
physical examination, or other procedures as necessary) but were
not measurable. Adverse events were graded using the National
Cancer Institute’s Common Terminology Criteria for Adverse
Events (NCI-CTCAE) version 3.0.

Outcomes
Endpoints assessed in this post-hoc analysis were PFS, DOR, and

TTNT. Outcomes were stratified by response category [CR/CRu
and partial response (PR); defined in the Online Supplementary
Material and MCL International Prognostic Index (MIPI) risk sta-
tus.12,13 Overall response rate was defined as CR plus CRu plus PR.
Depth of response was evaluated by measuring the maximum
reduction in measurable lymph nodes from baseline, as assessed
by CT, expressed as the SPD, and provided by the independent
radiology review committee. Of note, achievement of an SPD
nadir of 0 was not a prerequisite for achievement of CR or CRu,
thus patients could meet the criteria for CR/CRu yet not achieve
an SPD of 0. Equally, a patient with an SPD of 0 who did not oth-
erwise meet the criteria for CR/CRu, or those with CR/CRu who
did not have bone marrow/lactate dehydrogenase confirmation,
would be classified as having a PR. An additional analysis was
conducted investigating CR and CRu as individual categories. For
this post-hoc analysis, response, DOR, and PFS were based on
assessment by the independent review committee. At the time of
analysis, overall survival data were immature (the median overall
survival in the VR-CAP arm was not estimable) and thus are not
included.

Statistical analysis
All efficacy analyses were performed on the intention-to-treat

population, except for response endpoints (analyzed in the
response-evaluable population). Time-to-event distributions were
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Table 1. Patients’ demographics and baseline characteristics.
                                                                                                      VR-CAP                                                                       R-CHOP
                                                                                                      (n=243)                                                                       (n=244)

Median age, years (range)                                                                        65 (26–88)                                                                                 66 (34–82)
Male, n (%)                                                                                                     178 (73)                                                                                      182 (75)
Race, n (%)                                                                                                                                                                                                                   
White                                                                                                                151 (62)                                                                                     172 (71)
Asian                                                                                                                 88 (36)                                                                                        68 (28)
Black/African American                                                                                  3 (1)                                                                                                0
Other                                                                                                                 1 (<1)                                                                                          4 (2)
Disease stage at diagnosis,* n (%)
II / III / IV                                                                                         12 (5) / 49 (20) / 182 (75)                                                      16 (7) / 42 (17) / 186 (76)
ECOG performance status, n (%)†                                                                                                                                                                         
0 / 1 / 2                                                                                            111 (46) / 101 (42) / 31 (13)                                                   85 (35) / 127 (52) / 31 (13)
IPI score (risk category), n (%)                                                                                                                                                                              
0-1 (low)                                                                                                          38 (16)                                                                                        38 (16)
2 (low–intermediate)                                                                                   75 (31)                                                                                        71 (29)
3 (high–intermediate)                                                                                 84 (35)                                                                                        88 (36)
4-5 (high)                                                                                                         46 (19)                                                                                        47 (19)
MIPI risk status, n (%)‡                                                                                                                                                                                             
Low / intermediate / high                                                            76 (31) / 96 (40) / 71 (29)                                                      70 (29) / 93 (38) / 80 (33)
MIPIb risk status, n (%)‡                                                                                                                                                                                           
Low / intermediate / high                                                          23 (14) / 74 (45) / 66 (40)                                                      23 (14) / 72 (44) / 69 (42)

Ki-67 status, n (%)¶                                                                                                                                                                                                    
Positive / negative                                                                                  84 (52) / 79 (48)                                                                       82 (50) / 82 (50)
Elevated LDH, n (%)                                                                                      88 (36)                                                                                        86 (35)
Bone marrow involvement, n (%)                                                              165 (68)                                                                                      171 (70)

Also published in part by Robak et al. 201510 *American Joint Committee on Cancer NHL disease staging system; †Data missing for one patient in the R-CHOP arm (n=243 VR-
CAP; n=243 R-CHOP); ‡Assessed in Ki-67-evaluable patients (n=163 VR-CAP; n=164 R-CHOP); ¶Based on a cut-off of 10% Ki-67 expression on an ordinal scale. ECOG: Eastern
Cooperative Oncology Group; IPI: International Prognostic Index; LDH: lactate dehydrogenase; MIPI: Mantle cell lymphoma International Prognostic Index; MIPIb: MIPI with bio-
logic component. R-CHOP: rituximab plus cyclophosphamide, doxorubicin, vincristine and prednisone; VR-CAP: bortezomib plus rituximab, cyclophosphamide, doxorubicin and
prednisone.



estimated using Kaplan-Meier methodology, with log-rank tests
and Cox models (alpha=0.05, 2-sided) used for inter-arm compar-
isons of time-to-event endpoints. A stratified Cochran-Mantel-
Haenszel chi-square test with International Prognostic Index and
disease stage as stratification factors was used to assess between-
group differences.

Results

Patients
Between May 2008 and December 2011, 487 patients

(243 treated with VR-CAP; 244 treated with R-CHOP)
from 128 centers in 28 countries were randomized into
LYM-3002, with 457 patients (229 VR-CAP; 228 R-CHOP)
evaluable for response. In the overall population, the
demographic and baseline characteristics of the patients
were generally well balanced between the two arms
(Table 1).

Outcomes stratified by response category
When time-to-event outcomes were stratified according

to response category (CR/CRu and PR), PFS was longer
with VR-CAP than with R-CHOP in patients achieving
CR/CRu (median 40.9 versus 19.8 months, respectively)
and in those achieving PR (median 17.1 versus 11.7
months, respectively) (Figure 1A). Similarly, TTNT was
longer with VR-CAP versus R-CHOP in patients achieving
CR/CRu (median not evaluable versus 26.6 months,
respectively) and PR (median 35.3 versus 24.3 months,
respectively) (Figure 1B). DOR was also prolonged with
VR-CAP compared with R-CHOP in patients achieving
CR/CRu (42.1 versus 18.5 months, respectively) and PR
(20.2 versus 9.6 months, respectively) (Figure 1C). Across
all time-to-event outcomes, outcomes appeared similar
between patients receiving VR-CAP who achieved PR and
those seen in patients receiving R-CHOP who achieved
CR/CRu.
Median times to first evidence of ≥PR (VR-CAP: 42

days, R-CHOP: 47 days) in patients who achieved a
response, and median times to CR/CRu (VR-CAP: 82
days, R-CHOP: 84 days) in patients who achieved
CR/CRu appeared similar in the VR-CAP and R-CHOP
arms.
Within the CR/CRu and PR response categories, prolon-

gation of time-to-event outcomes – PFS (Figure 2), TTNT
(Online Supplementary Figure S1) and DOR (Online
Supplementary Figure S2) – with VR-CAP compared with R-
CHOP were more pronounced in low- and intermediate-
risk MIPI patients. In contrast, the treatment effect was
less apparent in patients with high-risk MIPI scores. 
An analysis of response in which CR, CRu and PR were
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Table 2. Patients achieving a sum of the product of the diameters nadir of 0 (lesions absent or ‘too small to measure’ by computed tomograpy scan).
Patients, n/N (%)* VR-CAP R-CHOP

SPD nadir 0 SPD nadir 0+ SPD nadir 0 SPD nadir 0+

CR/CRu 87/121 (72) 34/121 (28) 54/92 (59) 38/92 (41)
CR 83/105 (79) 22/105 (21) 52/76 (68) 24/76 (32)
CRu 4/16 (25) 12/16 (75) 2/16 (12) 14/16 (88)
PR 42/87 (48) 45/87 (52) 30/108 (28) 78/108 (72)
*Number of lesions measured per patient: mean: 4.8, standard deviation: 2.86, median: 4, range: 1–10. Response evaluable population: VR-CAP: n=229; R-CHOP: n=229. SPD nadir
calculated based on up to ten measureable lesions identified at baseline. SPD 0: defined as SPD nadir of 0 for all measureable lesions. SPD 0+: defined as SPD nadir >0. CR, com-
plete response; CRu, unconfirmed complete response; PR, partial response. R-CHOP,  rituximab plus cyclophosphamide, doxorubicin, vincristine and prednisone; SPD, sum of the
product of the diameters; VR-CAP,  bortezomib plus rituximab, cyclophosphamide, doxorubicin and prednisone.

Figure 2. Progression-free survival according to MIPI risk status. (A) High-risk
patients, (B) intermediate-risk patients, (C) low-risk patients.
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considered separately was also performed. This analysis
indicated that results in patients achieving CRu were clos-
er to those reported in patients achieving PR than to those
in patients achieving CR (Figure 3A). Excluding patients
who achieved CRu from the combined CR/CRu category
resulted in a longer median DOR (CR: 48.6 versus 23.1
months for VR-CAP and R-CHOP patients, respectively).
When considering CRu and PR patients together, their
median DOR was shorter than that of PR patients alone
(CRu/PR: 18.8 versus 9.5 months for VR-CAP and R-CHOP
patients, respectively) (Figure 3B). 

Depth of response: change in nadir of the sum 
of the product of the diameters
To further elucidate factors within each response cate-

gory that could contribute to the ‘quality of response’
potentially driving differences in long-term outcomes
between the VR-CAP and R-CHOP treatment groups, we
investigated the maximum reduction, measured by CT
scan, of the size of the measurable lymph node lesions
chosen at baseline. Based on the default value for lesions
recorded as ‘too small to measure’ being set as 0 mm x 0
mm, patients in whom all measurable lesions became ‘too
small to measure’ were also referred to as having a SPD
nadir of 0.
Within each response category (CR, CRu and PR), the

reduction in lymph node measurements was more pro-
nounced in patients who received VR-CAP compared
with that in patients who received R-CHOP (Table 2,
Figure 4). The percentage of patients with CR in whom all
measurable baseline lesions became ‘too small to measure’
was 79% for VR-CAP and 68% for R-CHOP, with similar
observations made for the CR/CRu category (72% and
59%, respectively). Among the patients who achieved a
PR, all measurable baseline lesions became ‘too small to
measure’ in 48% of those treated with VR-CAP and 28%
of those treated with R-CHOP. 
Patients with a CR in whom all measurable lesions

became ‘too small to measure’ had a longer PFS than those
in whom at least one measurable lesion could still be
determined (e.g. lymph nodes had regressed to normal
size but were still measurable, while all other criteria for
CR were met) (Figure 5A). Similar patterns were observed
for TTNT and DOR (data not shown).
Patients with a PR in whom all measurable lesions

became ‘too small to measure’ had a longer PFS than those
who had residual measurable lesions (Figure 5B). This
observation was equally present in both treatment groups.
Similar patterns were observed for TTNT and DOR (data
not shown).
We also analyzed the achievement of an SPD nadir of 0

according to MIPI risk status (Online Supplementary Table
S1). In patients with low- and intermediate-risk MIPI
receiving VR-CAP, 76% and 77% of patients with
CR/CRu, respectively, had an SPD nadir of 0; in those
receiving R-CHOP, this was 65% and 68%, respectively.
In patients with high-risk MIPI, this effect was less evi-
dent, with only 47% of CR/CRu patients treated with VR-
CAP achieving an SPD nadir of 0 versus 41% of CR/CRu
patients who were treated with R-CHOP. For patients
who achieved PR, there were very few individuals with an
SPD nadir of 0 in each MIPI group. For comparison,
response rates across all patients with high-risk MIPI were
similar between the VR-CAP and R-CHOP groups (overall
response rate: 81% versus 83%; CR: 24% versus 24%;

CR+CRu: 34% versus 32%; PR: 47% versus 51%) but the
depth of response appeared greater with VR-CAP
(patients with SPD=0, CR: 64% versus 53% with R-
CHOP; CR/CRu 47% versus 38%).

Discussion

In the LYM3002 study, despite similar overall response
rates, VR-CAP resulted in improved outcomes (PFS,
TTNT, DOR) compared with R-CHOP in newly-diag-
nosed patients with MCL.10 The findings of our post-hoc
analysis suggest that this may be driven by a longer DOR
and more profound disease elimination in those patients
who received VR-CAP than in those who received R-
CHOP, both overall and when stratified by response cate-
gory. Within each response category, PFS, TTNT, and
DOR were longer in patients receiving VR-CAP than in

LYM-3002 outcomes by response
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Figure 3. Duration of response according to type of response. (A) CR, CRu or PR,
(B) CR versus CRu/PR.



those receiving R-CHOP, and a greater proportion of
patients became lesion-negative (SPD nadir of 0 for all
measurable lesions), indicating that responses observed
with VR-CAP were both longer and deeper than those
observed with R-CHOP. However, these results should be
interpreted with caution, because of the small sample
sizes (16 patients per arm), the observation that CRu
patients had a higher percentage of SPD nadirs of 0 and a
longer DOR could be due to random variations. Of partic-
ular interest was the finding that results across all time-to-
event outcomes in patients receiving VR-CAP who
achieved PR were comparable to those seen in patients
receiving R-CHOP who achieved CR/CRu.
Our analysis of response depth (based on the diameters

of the lymph nodes chosen to be followed as measurable
lesions by the independent radiology review committee
and for which serial radiological measurements were pro-
vided) indicates that VR-CAP produced a deeper response
than R-CHOP. In patients with PR, VR-CAP resulted in a
higher rate of patients with an SPD of 0 compared with R-
CHOP. Achievement of an SPD nadir of 0 suggests a better

clearance of residual disease from the lymph nodes – a
benefit that is likely to contribute to the observed longer
remission duration – and was associated with improved
PFS (Figure 5). Thus, although outcomes for lesion-nega-
tive PR patients were similar regardless of treatment (as
were outcomes for lesion-positive PR patients) the longer
PFS with VR-CAP versus R-CHOP in patients with PR is
likely being driven by the higher percentage of lesion-neg-
ative patients. Although it appears counter-intuitive to
have lesion-negative patients categorized as only partial
responders, we highlight that the PR grouping here includ-
ed patients who did not otherwise meet the criteria for
CR/CRu. However, within the CR category, although
being lesion-negative was again prognostic for improved
outcomes versus lesion-positive CR, and although out-
comes were similar in lesion-positive CR patients regard-
less of treatment, outcomes in lesion-negative CR patients
were further enhanced in the VR-CAP group versus the R-
CHOP group, a finding which suggests there may be other
factors at play following treatment with VR-CAP, which
could not be quantified here (as discussed further below).
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Figure 4. Percentage change in sum of the
product of the diameters nadir from baseline
by response category. The default value for
lesions ‘too small to measure’ was 0 mm x 0
mm. (A) Patients with CR, (B) patients with
CR/CRu, (C) patients with PR.
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Recalling that achievement of an SPD nadir of 0 was not
a prerequisite for CR, these data introduce the concept
that not all CR, by standard criteria/CT scanning, are
equal. This suggests the need to use additional method-
ologies beyond radiology to further characterize the depth
of complete remissions; however these methodologies
were not used in this study. One such example is positron
emission tomography CT scanning, which has improved
the accuracy of disease staging in lymphoma over CT
alone and is now considered the standard for response
assessment in most lymphomas.14,15 When the LYM-3002
study was initiated, positron emission tomography CT
was not a widely available technique and could not easily
be applied to global studies, but may have provided
improved methods of characterizing depth of response.
Another example is determination of minimal residual dis-
ease. In an analysis by Pott et al. of two studies involving
transplant-eligible and -ineligible patients with previously
untreated MCL, molecular remission, defined as minimal
residual disease negativity by quantitative polymerase
chain reaction (sensitivity: 10–5) in both peripheral blood
and bone marrow, was found to be an independent predic-
tor of clinical outcome after combined
immunochemotherapy.16 In the analysis by Pott et al., most
patients received R-CHOP induction; other patients
received rituximab, fludarabine and cyclophosphamide or
alternating R-CHOP/R-DHAP (rituximab, high-dose
cytarabine and cisplatin) induction. In contrast, Howard et
al. found that the attainment of a molecular remission to
R-CHOP was not predictive of PFS in previously untreated
patients with MCL,6 noting that the criteria for molecular
remission were slightly looser (disappearance of poly-
merase chain reaction-detectable disease in the peripheral
blood or bone marrow). These data, in conjunction with
our analysis, indicate the need for further refinement of
characterization of response and the importance of incor-
porating new techniques into studies of this nature.
Since the initiation of the LYM-3002 study, another

notable update to the response criteria has been the
removal of the CRu category and its replacement in the
IWRC11 and in the Lugano classification criteria with
updated definitions of CR and PR.14 In acknowledgment of
this update, we conducted an additional analysis investi-
gating the DOR in which achievement of CR and CRu
were considered separately. Long-term outcomes differed
substantially when considering achievement of combined
CR/CRu versus achievement of CR alone (Figure 3); thus,
our work supports the elimination of CRu as a separate
response category. Based on our analysis, grouping these
patients under the PR category appeared more appropriate
and may have more clinical relevance. This observation is
of particular relevance for early clinical phase trials, in
which response is often the primary endpoint, designed to
characterize treatment effect of novel therapeutic
approaches.
In the overall LYM-3002 analysis, the improvement in

PFS with VR-CAP versus R-CHOP was seen across each
MIPI risk grouping, although in high-risk patients this was
not statistically significant.10 In the present analysis, the
beneficial effect of VR-CAP in prolonging outcomes with-
in each response category was predominantly seen in low-
and intermediate-risk MIPI patients, and was less striking
in the high-risk group. This may be driven by the greater
proportion of CR/CRu patients receiving VR-CAP across
the MIPI groupings who became lesion-negative by SPD

assessment. It would be interesting to further investigate
the biological drivers behind this observation – what are
the differential characteristics of MIPI high-risk disease
that result in lower rates of lesion-negative CR and that
obviate the improved outcomes seen with VR-CAP versus
R-CHOP in these patients in other MIPI categories? For
example, is it possible that patients with high-risk MIPI
status have more rapidly proliferative disease, and thus
the deeper response achieved with VR-CAP versus R-
CHOP does not translate into substantially improved out-
comes due to rapid disease return? Such findings support
the suggestion of Dreyling that future studies should
address the goal of personalized medicine.17
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Figure 5. Progression-free survival assessed by the independent radiology
review committee. PFS according to reduction in baseline lesions expressed as
SPD in patients with (A) CR and (B) PR.

A

B



Since commencement of our study, maintenance treat-
ment with rituximab has become the standard of care for
the treatment of newly-diagnosed, elderly patients with
MCL,4,17 and conceivably the use of VR-CAP with rituximab
maintenance therapy could further prolong PFS. In addition,
newer regimens showing enhanced efficacy relative to R-
CHOP have since been introduced;18,19 a further study com-
paring VR-CAP with these combinations may be warrant-
ed, and in reference to the availability of newer and more
sensitive methods of detecting disease elimination, should
include analysis of depth of response, relationship of
response categories and long-term outcomes. Tailoring ther-
apies to different ‘types’ or stages of disease (e.g. patients
with high-risk MIPI) could perhaps also be considered. 
In conclusion, this post-hoc analysis of the association

between the improved outcomes and quality of responses
achieved with VR-CAP versus R-CHOP in the LYM-3002
study suggests a longer duration and better quality of
response in VR-CAP versus R-CHOP patients, which was
more evident in patients with low- and intermediate-risk
MIPI. In addition, the results suggest that the extent of dis-
ease elimination, rather than the category of achieved
response, may be a better predictor of treatment outcomes

in patients with newly diagnosed MCL. In an era of an
increasing number of regimens being developed in MCL,
additional approaches should therefore be incorporated in
clinical trial designs to further define the quality of
responses.
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