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Rituximab and bendamustine (BR) is a standard first-line regimen in older patients with mantle cell
lymphoma (MCL) based on the StiL-1 and BRIGHT trials.1,2 Maintenance rituximab (MR) is commonly
used as part of first-line therapy, based on randomized studies showing an overall survival (OS) benefit
after non–bendamustine-based, rituximab-containing regimens.3,4

Despite these improvements in first-line therapy, most patients will eventually experience refractory or
relapsed (R/R) disease requiring additional therapies. Chimeric antigen receptor (CAR) T-cell therapy is
a standard treatment option in patients with R/R MCL and is feasible for many older patients unfit for
other intensive therapies, such as autologous stem cell transplantation. Bendamustine alters native T-
cell quality and quantity, which is associated with higher rates of CART manufacturing failure.5,6

Therefore, first-line regimens without bendamustine may be a preferable strategy in fit older patients
who may require CAR T-cell therapy.

Rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) followed by MR has
been a standard frontline regimen in older patients with MCL for over a decade.7 There are no data
showing that prior R-CHOP exposure is associated with CAR T-cell manufacturing failure in R/R MCL.
Although this may be a preferable strategy in older patients potentially heading toward CAR T-cell
therapy, physicians may be reluctant to recommend R-CHOP with MR because of improved
progression-free survival (PFS) with BR in subgroups of StiL-1 and BRIGHT, indirect comparisons in
ENRICH, and retrospective real-world cohorts.1,2,8-11

We compared outcomes with R-CHOP and MR in a subgroup of the European MCL Elderly trial (www.
ClinicalTrials.gov identifier #NCT00209209)3 against BR and MR in a consecutively treated,
population-based cohort from the Canadian province of British Columbia (BC).11,12 To maximize
comparability between both cohorts, autologous stem cell transplantation–ineligible patients aged ≤85
years with Eastern Cooperative Oncology Group performance status 0 to 2 were included. The same
exclusion criteria used for the MCL Elderly trial were applied to the BC Cancer cohort. Additionally,
patients from the MCL Elderly cohort were excluded if stage II to IV was not confirmed, if induction
treatment was not started, or if they were randomly allocated to rituximab, fludarabine, and cyclo-
phosphamide or interferon as maintenance. In the BC Cancer cohort, only patients who received at
least 1 cycle of BR were included. The MCL Elderly trial was approved by the local ethic committees of
all participating study centers; all patients provided written informed consent. For the use of BC
Cancer database data in this retrospective study, in which obtaining individual patient-informed consent
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Table 1. Baseline characteristics of patients treated with the induction therapy R-CHOP or BR

Characteristic R-CHOP (n = 141) BR (n = 98) P value

Age, median (range), y 70 (61-82) 72 (61-83) .21

Sex, male, n (%) 99 (70) 62 (63) .27

MIPI

MIPI, median (range) 6.23 (5.40-8.25) 6.25 (5.34-8.41) .70

MIPI risk category, n (%)

Low risk 9 (6) 8 (8) .76

Intermediate risk 58 (41) 36 (38)

High risk 74 (52) 52 (54)

Missing, n (%) 0 2 (2)

Ki67

Median (range) 19 (4-80.5) 30 (5-90) <.001

≥30%, n (%) 18 (26) 49 (55) <.001

Missing, n (%) 73 (52) 9 (9)

ECOG performance status, n (%)

Grade 0-1 131 (93) 71 (72) <.001

Grade 2 10 (7) 27 (28)

LDH/upper limit LDH

Median (range) 0.97 (0.33-11.27) 0.83 (0.50-4.03) <.001

LDH greater than ULN 60 (43) 29 (30) .057

Missing, n (%) 0 2 (2)

WBC, median (range), ×109/L 7.900 (3.100-361.750) 7.600 (1.700-177.400) .77

Ann Arbor stage, n (%)

II 6 (4) 6 (6) .81

III 13 (9) 9 (9)

IV 122 (87) 83 (85)

Bone marrow involvement, yes, n (%) 113 (80) 70 (71) .12

Cytology, n (%)

Classical/small cell 66 (94) 91 (93) .76

Pleomorphic/blastoid 4 (6) 7 (7)

Missing 71 (50) 0 (0)

MCL35

MCL35 score, median (range) −194 (−325 to 46) −146 (−257 to 125) .056

MCL35 risk category, n (%)

Low 9 (56) 24 (51) .40

Intermediate 6 (38) 13 (28)

High 1 (6) 10 (21)

Missing values, n (%) 125 (89) 51 (52)

ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; ULN, upper limit of normal; WBC, white blood cell.
would be impossible or impractical, the University of British
Columbia/Cancer Research Ethics Board granted a waiver of
consent.

In the MCL Elderly subgroup, patients achieving a complete
(confirmed or unconfirmed) or partial response after up to 8 cycles
of R-CHOP received MR every 2 months until progression or
toxicity. In the BC Cancer cohort, patients achieving a complete
(confirmed or unconfirmed) or partial response after up to 6 cycles
of BR (90 mg/m2 IV on days 1 and 2 of each cycle) received MR
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every 3 months until progression, toxicity, or a maximum of 2 years
(8 doses). Response assessment and follow-up procedures for
both cohorts are described elsewhere.3,11,12

The primary end point was PFS, calculated from the start of
induction therapy to the date of first progression/relapse or death
from any cause, whichever came first. Kaplan-Meier curves and
Cox regressions, adjusted for MCL International Prognostic Index
(MIPI)13 alone and additionally for Ki67 (ie, adjusted for combined
MIPI) and blastoid/pleomorphic14 morphology, were calculated.
RESEARCH LETTER 2303



Kaplan-Meier curves from start of induction
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Figure 1. Kaplan-Meier curves and hazard ratios for PFS and OS comparing BR versus R-CHOP. Kaplan-Meier survival curves (A-B) and HRs (C) comparing the

treatment regimens R-CHOP + MR vs BR + MR, starting from induction therapy for the primary end point PFS and the secondary end point OS. All patients who started the

induction therapy are included. In subplot panel C, both unadjusted and adjusted HRs of the complete case analysis are presented with their corresponding 95% CIs, along with

the number of observations and events.
Secondary end points, including OS, and statistical analysis are
described in detail in the supplemental Material.

A total of 141 patients treated with R-CHOP from 2004 to 2010
and 98 patients treated with BR from 2013 to 2022 were included
in the analysis (supplemental Figure 1). Patients received a median
of 8 cycles of R-CHOP (range, 1-8) and 6 cycles of BR (range,
1-6), administered at standard doses.1,2 Patients treated with BR
were slightly older and had a higher proportion of Ki67 ≥30% and
a higher percentage of Eastern Cooperative Oncology Group
performance status 2, whereas patients treated with R-CHOP had
higher lactate dehydrogenase values. The MIPI risk profiles of both
cohorts were comparable (Table 1).

The median PFS from the start of induction was 4.1 years (95%
confidence interval [CI], 2.8-5.5) for the R-CHOP group and 2.9
years (95% CI, 1.8-5.0; P = .11) for the BR group (Figure 1A). The
2304 RESEARCH LETTER
hazard ratios (HRs) for R-CHOP vs BR adjusted for MIPI (HR,
0.75; 95% CI, 0.53-1.07; P = .11) or for MIPI, Ki67, and
morphology (HR, 0.84; 95% CI, 0.52-1.38; P = .50) were not
significant. (Figure 1C). After multiple imputations of missing values
in MIPI, Ki67, and morphology using multivariate imputation
bychained equations, the HR remained similar to the complete
case analysis (HR, 0.82; 95% CI, 0.56-1.21; P = .31).

After a median follow-up of 9.8 years in the R-CHOP group and 3.7
years in the BR group, there was no significant difference in OS in
unadjusted (median OS, R-CHOP, 8.0 years [95% CI, 5.7-9.6];
BR, 5.2 years [95% CI, 3.9 to not reached]; P = .089; Figure 1B)
or adjusted analyses (HR of R-CHOP vs BR adjusted for MIPI,
0.70; 95% CI, 0.46-1.08; P = .11; HR adjusted for MIPI, Ki67, and
morphology, 0.79; 95% CI, 0.42-1.47; P = .45). After multiple
imputations of missing values in these prognostic factors, the HR
was 0.78 (95% CI, 0.48-1.27; P = .31). Second-line therapy was
13 MAY 2025 • VOLUME 9, NUMBER 9



started more frequently in the R-CHOP group (52%) than in the
BR group (43%), although Bruton tyrosine kinase inhibitors were
more frequently used after BR (48% vs <1%), reflecting different
treatment eras. There were no significant differences in other
secondary outcomes and PFS and OS calculated from the end of
induction in the subgroup of patients who responded to induction
(supplemental Figure 2D-E).

Although PFS appeared numerically more favorable with R-CHOP
than with BR, there were no significant differences in primary or
secondary end points after adjustment for prognostic factors.
Patients treated with R-CHOP had more favorable prognostic
factors and were enrolled in a clinical trial. We addressed these
issues by implementing uniform eligibility criteria and adjusting for
well-established prognostic factors, but there may remain residual
unmeasured imbalances including comorbidities, TP53 mutations,
or other biological factors.15,16 MCL35 results were not included in
the models because they were available in a limited number of
patients analyzed in previous studies.17,18 Furthermore, greater
cumulative exposure to MR in the R-CHOP group may have
resulted in slightly better outcomes for this group. Conversely, the
use of Bruton tyrosine kinase inhibitors for R/R MCL could have
improved OS in the BR group.

Our study had sufficient statistical power to rule out relevant PFS
differences, similar to a confirmatory superiority trial (80% power to
detect a HR of 0.63). However, the power was not sufficient to rule
out clinically relevant OS differences, nor can we confirm an
equivalence or noninferiority of both treatment regimens. Never-
theless, our results remain clinically relevant because sufficiently
powered clinical trials addressing this comparison are currently
lacking. Additionally, MR was not (StiL-1) or partially (BRIGHT)
administered, and MCL subgroups were small, limiting robust
statistical inferences for MCL.1,2 In ENRICH, the chemo-
immunotherapy comparison was not preplanned or powered.9 In
real-world comparisons, BR + MR was associated with improved
outcomes compared with R-CHOP + MR, but these were per-
formed in unselected populations without a uniform intent to treat
with MR, often without adjustments for imbalances between
groups.10,11

The decision to use a particular first-line regimen in older patients
with MCL incorporates multiple patient, disease, therapy, and
health care system factors. Our results reassure clinicians that R-
CHOP with MR is an appropriate alternative to BR with MR in
older patients expected to eventually require CAR T-cell therapy for
R/R MCL.
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