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Because there have been a dvances in frontline treatment for mantle cell lymphoma (MCL)

over the last 2 decades, we sought to characterize the changes in frontline treatment

patterns and their association with outcomes. Patients with newly diagnosed MCL from

September 2002 through June 2015 were enrolled in a prospective cohort study, and clinical

characteristics, treatment, and clinical outcomes were compared between patients

diagnosed from 2002 to 2009 (Era 1) compared with 2010 to 2015 (Era 2). Patient age, sex,

and simplified MCL International Prognostic Index (sMIPI) score were similar between the

2 groups. In patients age 65 years or younger, there was less use of rituximab plus

hyperfractionated cyclophosphamide, vincristine, doxorubicin, and dexamethasone

(R-Hyper-CVAD) (16.1% vs 8.8%) but more use of rituximab plus maximum-strength

cyclophosphamide, doxorubicin, vincristine, and prednisone (R-maxi-CHOP) alternating with

rituximab plus high-dose cytarabine (R-HiDAC), also known as the Nordic regimen, and

R-CHOP alternating with rituximab plus dexamethasone, high-dose cytarabine, and cisplatin

(R-DHAP) (1.1% vs 26.4%) and less use of R-CHOP or R-CHOP-like regimens (64.5% vs 35.2%)

but more use of R-bendamustine (0% vs 12.1%) in Era 2 (P , .001). These changes were

associated with improved event-free survival (EFS; 5-year EFS, 34.3% vs 50.0%; P 5 .010)

and overall survival (OS; 5-year OS, 68.8% vs 81.6%; P 5 .017) in Era 2. In patients older

than age 65 years, there was less use of R-CHOP or R-CHOP-like therapy (39.0% vs 14.3%)

and nonstandard systemic therapy (36.6% vs 13.0%) but more use of R-bendamustine (0%

vs 49.4%). These changes were associated with a trend for improved EFS (5-year EFS, 25.4%

vs 37.5%; P 5 .051) in Era 2. The shift from R-CHOP or R-CHOP-like regimens to

R-bendamustine was associated with improved EFS (5-year EFS, 25.0% vs 44.6%; P 5 .008) in

Era 2. Results from this prospective cohort study provide critical real-world evidence for

improved outcomes with evolving frontline patterns of care in patients with MCL.
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Key Points

� The pattern of
frontline treatment of
MCL has evolved in
both younger and
older patients from
2002-2009 to 2010-
2015.

� The change in
frontline treatment
was associated with
improved EFS and
OS in younger
patients and improved
EFS in older patients.
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Introduction

Mantle cell lymphoma (MCL) is an uncommon subtype of non-
Hodgkin lymphoma (NHL) that is characterized by t(11;14)(q13;q32)
translocation and cyclin D1 overexpression.1-3 The clinical presenta-
tion of MCL is heterogeneous, ranging from indolent to highly aggres-
sive.3-5 The management strategy for MCL is diverse with no universal
standard approach across institutions, although there is a consensus
that autologous stem cell transplantation (ASCT) consolidation
should be considered in young and fit patients after frontline
immunochemotherapy.4,6,7

There have been several notable advances in the frontline treatment
of newly diagnosed MCL over the last 2 decades. (1) Addition of the
anti-CD20 antibody rituximab to chemotherapy resulted in improved
outcomes.8-12 (2) High-dose chemotherapy followed by ASCT in first
remission was proven to prolong progression-free survival (PFS) in
the European MCL Network trial13 and has been adopted in the man-
agement of young and fit patients who are eligible for ASCT; evi-
dence is emerging that it prolongs overall survival (OS).7 (3) Highly
effective induction regimens containing high-dose cytarabine
(HiDAC) have been developed. The rituximab plus hyperfractionated
cyclophosphamide, vincristine, doxorubicin, and dexamethasone (R-
Hyper-CVAD) alternating with rituximab plus methotrexate and cytara-
bine (R-MA) regimen induces high response rate and long-term
remission,14-16 but it is associated with high toxicity.17,18 The Nordic
Lymphoma Group MCL2 trial established rituximab plus maximum-
strength cyclophosphamide, doxorubicin, vincristine, and prednisone
(R-maxi-CHOP) alternating with R-HiDAC as an efficacious induction
regimen in patients who were eligible for ASCT.19-21 The European
MCL Network trial confirmed the benefit of HiDAC in the randomized
MCL Younger trial, which compared rituximab plus cyclophospha-
mide, doxorubicin, vincristine, and prednisone (R-CHOP) alternating
with rituximab plus dexamethasone, high-dose cytarabine, and cis-
platin (R-DHAP) to R-CHOP alone as induction regimens in patients
eligible for ASCT.22,23 (4) In patients who were ineligible for ASCT,
rituximab maintenance therapy after responding to R-CHOP
improved survival.24 In patients who were eligible for ASCT, rituximab
maintenance after ASCT has demonstrated a survival benefit.25 (5)
R-CHOP improved OS compared with rituximab plus fludarabine
and cyclophosphamide in patients who were older or were ineligible
for ASCT,24 but the German STiL NHL1 trial and the US BRIGHT
trial have demonstrated that rituximab-bendamustine (R-bendamus-
tine) results in superior PFS compared with R-CHOP.26-28 In addi-
tion, the SWOG S1106 study showed that R-bendamustine and R-
Hyper-CVAD/R-MA had similar induction efficacy, suggesting that
R-bendamustine may also be an acceptable induction regimen
before ASCT.29,30 (6) Multiple studies have demonstrated that
watchful waiting or deferred initial treatment is feasible and appropri-
ate in a subset of patients who present with indolent disease.31-34

Despite the controlled clinical trial data that suggest these therapies
have benefit, they require either extended treatment or use of spe-
cialized facilities. It is unclear how much physician education, patient
acceptance, therapy-acquired resistance, or other factors may slow
diffusion of these recommended management strategies. Neverthe-
less, as a result of the above advances, the practice pattern in man-
aging newly diagnosed MCL has evolved accordingly. In this study,
we sought to characterize the changes in frontline treatments and

their association with outcomes in patients with newly diagnosed
MCL by using a prospectively followed cohort.

Methods

Patients

This study was approved by the institutional review boards at Mayo
Clinic and the University of Iowa and was conducted in accordance
with the Declaration of Helsinki. Patients with newly diagnosed MCL
were identified from the Molecular Epidemiology Resource (MER) of
the University of Iowa/Mayo Clinic Lymphoma Specialized Program
of Research Excellence (SPORE). The MER is a prospective cohort
study of lymphoma outcomes35 that includes consecutive patients
with newly diagnosed lymphoma (within 9 months of diagnosis)
since 2002. Patients enrolled on MER were managed according to
the treating physician’s choice and were systematically observed
every 6 months for the first 3 years and annually thereafter.

This study included all MER patients with newly diagnosed MCL from
September 2002 through June 2015. Baseline clinical characteristics
and treatment information were abstracted by using a standard proto-
col. Disease progression or relapse, re-treatment, and death were veri-
fied through medical record review. Frontline treatment was classified
as standard immunochemotherapy, nonstandard systemic therapy,
and nonsystemic therapy. Standard immunochemotherapy was further
classified into 4 categories: R-Hyper-CVAD/R-MA, R-maxi-CHOP/R-
HiDAC (Nordic regimen) or R-CHOP/R-DHAP, R-CHOP or R-
CHOP-like, and R-bendamustine. Nonstandard systemic therapy
included rituximab plus cladribine; rituximab plus fludarabine,

Table 1. Clinical characteristics of patients with MCL in 2 different

eras

Characteristic Total (N 5 343) Era 1 (n 5 175) Era 2 (n 5 168) P

Sex .64

Female 78 (22.7) 38 (21.7) 40 (23.8)

Male 265 (77.3) 137 (78.3) 128 (76.2)

Age, y

Median (range) 64 (32-96) 64 (41-95) 64 (32-96) .77

#65 184 (53.6) 93 (53.1) 91 (54.2) .85

.65 159 (46.4) 82 (46.9) 77 (45.8)

ECOG performance status .44

0-1 309 (90.4) 156 (89.1) 153 (91.6)

$2 33 (9.6) 19 (10.9) 14 (8.4)

Missing 1 0 1

Lactate dehydrogenase .20

Normal 190 (67.1) 88 (62.0) 102 (72.3)

Elevated 93 (32.9) 54 (38.0) 39 (27.7)

Missing 60 33 27

sMIPI .44

Low (0-3) 79 (27.6) 44 (30.6) 35 (24.6)

Intermediate (4-5) 105 (36.7) 53 (36.8) 52 (36.6)

High (6-12) 102 (35.7) 47 (32.6) 55 (38.7)

Missing 57 31 26

All data are No. (%) unless otherwise specified.
ECOG, Eastern Cooperative Oncology Group.
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cyclophosphamide, and mitoxantrone; rituximab only; or chemotherapy
without rituximab. Nonsystemic treatment included surgery or radio-
therapy alone or observation. The R-bendamustine regimen was
adopted in 2010 at our institutions; therefore, September 2002
through December 2009 was defined as Era 1 and January 2010
through June 2015 was defined as Era 2.

Statistical analyses

Baseline clinical characteristics and treatment categories
between the 2 eras were compared by using x2 test and analy-
sis of variance. EFS was defined as the time from diagnosis to
disease progression or relapse, unplanned re-treatment after
initial treatment, or death as a result of any cause. OS was
defined as the time from diagnosis to death as a result of any
cause. EFS and OS were analyzed by using the Kaplan-Meier
method. Hazard ratios (HRs) and 95% confidence intervals
(CIs) were calculated via Cox regression models, with compari-
sons between eras adjusted for simplified MCL International
Prognostic Index (sMIPI).36 Statistical analyses were performed
using R (version 4.0.3). A P value , .05 was considered statis-
tically significant.

Results

Patients

A total of 343 patients were included. Baseline clinical charac-
teristics are provided in Table 1. In all, 265 patients (77.3%)
were male. The median age at diagnosis was 64 years (range,
32-96 years), and 184 patients (53.6%) were age 65 years or
younger. By sMIPI score, 79 (27.6%) had low-risk, 105
(36.7%) had intermediate-risk, and 102 (35.7%) had high-risk
disease. There were 175 patients from Era 1 (2002-2009) and
168 from Era 2 (2010-2015). Sex, age, and sMIPI score were
similar between the 2 groups (Table 1).

Treatment pattern

Because frontline treatment of MCL depends on the age and fitness
of the patients and because age 65 years is considered the cutoff
for ASCT, we evaluated the treatment pattern in Era 1 vs Era 2 in
younger patients (age 65 years or younger) and older patients (older
than age 65 years) separately. As shown in Table 2, for patients
age 65 years or younger, compared with Era 1, there was less use
of R-Hyper-CVAD/R-MA (16.1% vs 8.8%) but more use of Nordic
orR-CHOP/R-DHAP regimens (1.1% vs 26.4%) in Era 2, and less

Table 2. Treatment pattern for MCL in 2 different eras

Treatment

Patients age 65 years or younger(n 5 184) Patients age older than 65 years(n 5 159)

Era 1 (n 5 93) Era 2 (n 5 91) P Era 1 (n 5 82) Era 2 (n 5 77) P

Frontline treatment ,.001 ,.001

R-Hyper-CVAD/R-MA 15 (16.1) 8 (8.8) 2 (2.4) 0 (0.0)

R-maxi-CHOP/R-HiDAC (Nordic regimen) or R-CHOP/R-DHAP 1 (1.1) 24 (26.4) 0 (0.0) 2 (2.6)

R-CHOP or R-CHOP-like 60 (64.5) 32 (35.2) 32 (39.0) 11 (14.3)

R-bendamustine 0 (0.0) 11 (12.1) 0 (0.0) 38 (49.4)

Nonstandard systemic therapy 8 (8.6) 3 (3.3) 30 (36.6) 10 (13.0)

R-2-CdA 5 1 21 5

R-FCM 1 1 3 1

R only 0 1 5 4

Chemo without R 2 0 1 0

Nonsystemic treatment 9 (9.7) 13 (14.3) 18 (22.0) 16 (20.8)

Surgery 3 2 0 1

Radiation therapy 0 0 3 2

Observation only 6 11 15 13

ASCT consolidation .87 .84

Yes 42 (45.2) 40 (44.0) 6 (7.3) 5 (6.5)

Induction regimen before ASCT

R-Hyper-CVAD/R-MA 2 6 0 0

R-maxi-CHOP/R-HiDAC (Nordic regimen) or R-CHOP/R-DHAP 1 15 0 1

R-CHOP or R-CHOP-like 39 15 6 2

R-bendamustine 0 4 0 2

No 51 (54.8) 51 (56.0) 76 (92.7) 72 (93.5)

Rituximab maintenance .97 .38

Yes 5 (5.4) 5 (5.5) 8 (9.8) 11 (14.3)

No 88 (94.6) 86 (94.5) 74 (90.2) 66 (85.7)

All data are No. (%).
R-2-CdA, rituximab plus cladribine; R-FCM, rituximab plus fludarabine, cyclophosphamide, and mitoxantrone.
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use of R-CHOP/R-CHOP-like regimens (64.5% vs 35.2%) but
more use of R-bendamustine (0% vs 12.1%). Use of nonstandard
systemic treatment and nonsystemic treatment was similar between
eras. The proportions of patients who underwent ASCT (45.2% vs
44.4%) and rituximab maintenance (5.4% vs 5.5%) were similar.

For patients older than age 65 years, use of the intensive R-Hyper-
CVAD/R-MA (n 5 2; Era 1 only) or Nordic or R-CHOP/R-DHAP
regimens (n 5 2; Era 2 only) was minimal. Compared with Era 1,
there was less use of R-CHOP/R-CHOP-like therapy (39.0% vs
14.3%) and nonstandard systemic therapy (36.6% vs 13.0%) but
more use of R-bendamustine (0% vs 49.4%). Use of nonsystemic
treatment was similar between the eras. The proportions of patients
who underwent ASCT (7.3% vs 6.5%) and rituximab maintenance
(9.8% vs 14.3%) were similar.

Survival outcomes

The median follow-up was 13.0 years (95% CI, 12.2-15.9 years) for
patients diagnosed in Era 1 (n 5 175) and 7.1 years (95% CI, 6.9-
8.0 years) for patients diagnosed in Era 2 (n 5 168). For the entire
cohort, EFS was improved in Era 2 compared with Era 1, with a
median EFS of 2.5 years (95% CI, 2.0-3.1 years) vs 3.5 years
(95% CI, 2.8-5.4 years) and a 5-year EFS of 30.2% (95% CI,
24.1%-37.8%) vs 43.9% (95% CI, 36.7%-52.4%) in Era 1 vs Era
2 (log-rank P 5 .002; sMIPI-adjusted HR, 0.66; 95% CI, 0.51-0.85;
P 5 .002) (Figure 1A). There was also an improvement in OS in
Era 2, with a 5-year OS of 59.2% (95% CI, 52.3%-67.0%) vs
68.4% (95% CI, 61.4%-75.7%) in Era 1 vs Era 2 (log-rank
P 5 .007; sMIPI-adjusted HR, 0.68; 95% CI, 0.50-0.93; P 5 .016)
(Figure 1B).

In patients age 65 years or younger, there was an improvement in
both EFS (P 5 .007) and OS (P 5 .018) in Era 2 (Figure 2A-B;

Table 3). The improvement was primarily driven by improved EFS
(P 5 .007) and OS (P 5 .010) in patients who received standard
immunochemotherapy (Figure 2C-D; Table 3). EFS and OS after
induction therapy with R-CHOP or R-CHOP-like regimens were
similar between the 2 eras (supplemental Figure 1), suggesting that
there was no substantial change in supportive care over the study
period. Patients who received nonstandard systemic therapy or non-
systemic therapy had similar EFS (P 5 .721) and OS (P 5 .447) in
Era 1 and Era 2 (Figure 2E-F; Table 3).

In patients older than age 65 years, there was a trend for improved
EFS in Era 2 (P 5 .086) but no statistically significant difference in
OS (P 5 .259) (Figure 3A-B; Table 3). The shift from R-CHOP/
R-CHOP-like regimens to R-bendamustine was associated with an
improved EFS (P 5 .002) and OS (P 5 .033) in Era 2 (Figure 3C-
D; Table 3). Patients who received nonstandard systemic therapy or
nonsystemic therapy had similar EFS (P 5 .091) and OS
(P 5 .501) in Era 1 and Era 2 (Figure 3E-F).

Discussion

To the best of our knowledge, this is the first prospective cohort
study of MCL frontline pattern of care in the rituximab era. Our data
suggest heterogeneous but clearly changing management ap-
proaches that were likely influenced by landmark MCL trials and
clinical studies. We did observe improved treatment outcomes with
evolving frontline immunochemotherapy, which provides important
real-world evidence that supports the use of HiDAC-containing
induction regimens in patients who were eligible for ASCT and
R-bendamustine in patients who were not eligible for ASCT. The
change in practice pattern and the associated outcome improve-
ment from Era 1 to Era 2 highlight the importance of conducting
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clinical trials to constantly improve treatments for MCL and of adopt-
ing better treatments in clinical practice.

Several previous studies examined the outcomes of MCL over
time using registry data. Data from the Kiel Lymphoma Study
Group (1975-1986) and the German Low-Grade Lymphoma
Study Group (1996-2004) were primarily from the pre-
rituximab era.37 SEER-18 registry data demonstrated an
improved OS from 2000-2006 to 2007-2013, but treatment
data were not available.38 Similarly, data from the Swedish
Lymphoma Registry showed an improved OS in 2006 to 2010
compared with data from 2000 to 2005, but treatment data for
patients enrolled in 2007 or after was limited.39 A subsequent
Nordic study using Swedish and Danish registry data demon-
strated the benefit of rituximab and ASCT; although frontline
treatment regimens were available, survival comparisons for
patients from 2000 to 2005 vs those from 2006 to 2011
were not performed.40 Data from the United Kingdom Haema-
tological Malignancy Research Network also demonstrated an
improved OS from 2004-2011 to 2012-2015, although the

treatment did not seem to be as intensive (50% of the
patients were treated with fludarabine-, cyclophosphamide-,
and/or chlorambucil-based regimens; rituximab for ,40%,
HiDAC for ,20%, and ASCT for ,10%).41 In contrast to the
above, our study was based on a prospectively followed
cohort with complete frontline treatment information, which
allowed us to examine the changes in treatment patterns over
time and to correlate the changes in treatment with clinical
outcomes in both younger and older patients, which is more
informative in analyzing and guiding clinical practice.

Several observations on the practice pattern in our study are
worth noting. (1) In younger patients (age 65 years or younger),
only �45% underwent ASCT. Understanding the reasons for not
proceeding to ASCT is important in this age group. Detailed
studies of comorbidities, response to induction, treatment-
associated toxicities, and other factors will help define patient,
disease, and treatment factors that can potentially be improved to
increase the rate of ASCT, which is known to improve PFS and
potentially OS.7,13 (2) In younger patients, there was increased

Figure 2. EFS and OS in patients age 65 years or younger in 2 different eras. EFS of patients age 65 years or younger (A), who received standard

immunochemotherapy (C), and who received nonstandard systemic therapy or nonsystemic therapy in Era 1 vs Era 2. OS of patients (E) age 65 or younger (B), who

received standard immunochemotherapy (D), and who received nonstandard systemic therapy or nonsystemic therapy in Era 1 vs Era 2 (F).

Table 3. EFS and OS by era

Patients age 65 years or younger Patients older than age 65 years

Era 1 Era 2

Log-rank

P

sMIPI-

adjusted

HR

Cox

regression

P Era 1 Era 2

Log-rank

P

sMIPI-

adjusted

HR

Cox

regression

P

All patients

EFS, y 2.9
(2.1-3.6)

4.3
(2.8-NA)

.010 0.60
(0.41-0.87)

.007 2.0
(1.0-3.3)

3.0
(1.8-5.1)

.051 0.73
(0.51-1.04)

.086

5-y EFS, % 34.3
(25.9-45.5)

50.0
(40.2-62.2)

25.4
(17.5-36.9)

37.5
(28.1-50.1)

5-y OS, % 68.8
(60.0-78.9)

81.6
(73.8-90.2)

.017 0.55
(0.33-0.90)

.018 48.2
(38.5-60.4)

53.2
(43.1-65.6)

.136 0.79
(0.53-1.19)

.259

Patients treated with standard

immunochemotherapy*

Median EFS, y 3.1
(2.3-4.5)

6.4
(2.8-NA)

.012 0.56
(0.37-0.85)

.007 1.3
(0.8-3.3)

4.2
(3.0-NA)

.008 0.42
(0.24-0.73)

.002

5-y EFS, % 36.8
(27.3-49.4)

53.8
(43.2-67.0)

25.0
(13.7-45.6)

44.6
(32.6-61.1)

5-y OS, % 69.7
(60.1-80.9)

83.7
(75.6-92.6)

.013 0.48
(0.27-0.84)

.010 46.9
(32.4-67.8)

53.0
(40.7-69.0

.076 0.54
(0.30-0.95)

.033

Patients treated with nonstandard

systemic therapy or nonsystemic

therapy

Median EFS, y 1.9
(1.1-8.8)

3.3
(0.9-NA)

.424 0.85
(0.35-2.08)

.721 2.3
(1.8-3.8)

1.7
(0.9-4.2)

.233 1.57
(0.93-2.66)

.091

5-y EFS, % 23.5
(10.0-55.4)

28.6
(11.3-72.2)

24.4
(14.8-40.4)

23.1
(11.4-46.6)

5-y OS, % 64.7
(45.5-91.9)

68.6
(46.6-100.0)

.767 1.65
(0.46-5.94)

.447 49.1
(36.7-65.6)

50.0
(34.0-73.4)

.980 1.24
(0.67-2.29)

.501

All data are median (95% CI).
NA, not achieved.
*Regimens included R-Hyper-CVAD/R-MA, Nordic regimen, R-CHOP/R-DHAP, R-CHOP or R-CHOP-like, and R-bendamustine. Data for older patients were based on R-CHOP or R-

CHOP-like and R-bendamustine outcomes only.
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use of the Nordic and R-CHOP/R-DHAP regimens in Era 2, but
35% of the patients still received an R-CHOP/R-CHOP-like regi-
men. Understanding the reasons behind the different induction
choices is important so that the use of HiDAC-containing induc-
tion in patients eligible for ASCT can be maximized to improve
treatment outcomes.22,23 (3) Rituximab maintenance was used at
a relatively low rate, ,10% in younger and ,15% in older
patients. In patients who were ineligible for ASCT, the role of rit-
uximab maintenance is proven after R-CHOP24 but is controver-
sial after R-bendamustine.42,43 The LYMA study demonstrated
that rituximab maintenance improved OS after ASCT,25 but this
study was published in 2017. The role of rituximab maintenance
in the real-world setting warrants further studies. (4) Encourag-
ingly, the shift from R-CHOP and R-CHOP-like regimens to
R-bendamustine between Era 1 and Era 2 was associated with
an improved EFS in older patients (older than age 65 years)
receiving these regimens, consistent with the StiL NHL1 and
BRIGHT trials.26-28

The strengths of this study include the prospective cohort study
design, availability of detailed frontline treatment information and
sMIPI data, long follow-up, analysis stratified by age group, and the
correlation of practice change with treatment outcome. The weak-
nesses mainly relate to the observational study design in which
treatment choice and follow-up management is at the discretion of
the treating clinician. In addition, the study lacked racial diversity and
included nearly all White patients, so results may not generalize to
other racial/ethnic groups. We also lacked detailed analysis on treat-
ment after disease progression. The availability of the immunomodu-
latory drug lenalidomide,44-46 Bruton tyrosine kinase inhibitors
(BTKi’s)47-52 and the BCL2 inhibitor venetoclax53-56 in recent years
may have contributed to improved OS over time. For example, the
first BTKi, ibrutinib, was approved in 2013, and patients diagnosed
in Era 2 were more likely to have had access to BTKi’s at disease
relapse. Better treatment options after relapse may have contributed
to the improvement in outcomes in Era 2. Future studies that exam-
ine patterns of care in relapsed and refractory MCL and the associa-
tion with outcomes are planned at our centers.

Our study showcases the importance of validating clinical trial out-
comes in routine practice with real-world evidence. In a heteroge-
neous disease with diverse and emerging treatment options,
learning from real-world evidence can guide institutional practices
that will in turn benefit the patients. As novel agents such as lenali-
domide,57,58 BTKi’s (in SHINE, ACE-LY-308, Window-1, TRIAN-
GLE, and ECOG-ACRIN EA4181 studies),2,59 and venetoclax (in
Window-2, PrECOG 0405, and OAsIs studies)60 move to the front-
line setting, continuing studies of MCL frontline patterns of care will
remain important and provide future guidance on clinical practice.

In summary, advances in frontline treatment of MCL were seen
in both younger (less R-Hyper-CVAD/R-MA and R-CHOP/R-
CHOP-like induction, more Nordic and R-CHOP/R-DHAP

regimens) and older patients (less R-CHOP/R-CHOP-like and
more R-bendamustine regimens). The changes in induction reg-
imens were associated with improved EFS and OS in younger
patients, and a shift from R-CHOP/R-CHOP-like regimens to
R-bendamustine was associated with improved EFS in older
patients. Results from this prospectively followed cohort pro-
vide critical real-world evidence for improved outcomes with
evolving patterns of care in patients with MCL.
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CHOP-like or R-bendamustine (C), and who received nonstandard systemic therapy or nonsystemic therapy in Era 1 vs Era 2 (E). OS of patients older than age 65 years

(B), who received R-CHOP/R-CHOP-like or R-bendamustine (D), and who received nonstandard systemic therapy or nonsystemic therapy in Era 1 vs Era 2 (F).
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