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Abstract

Purpose: Mantle cell lymphoma is an aggressive B cell lymphoma with initially responded but easy to relapse and difficult to
cure without survival plateau. The present recommendation of treatment includes induction chemo-immunotherapy followed
by high dose chemotherapy plus autologous hematopoietic stem cell transplantation for transplant-eligible patients and chemo-
immunotherapy followed by rituximab maintenance for transplant-ineligible patients. However, the best induction regimen
remains to be defined and median five-year overall survival is around 60% on phase II trials of multi-center experiences.

Materials & Methods: We investigated the real world outcome of our patients undergoing different regimens of induction
chemo-immunotherapy and analyzed whether the intensity of treatment as one of prognostic factors upon the impact of

survival.

Results: Between 1997 and 2018, we analyzed 50 patients as the cohort with median age 62 (range 34 to 77), and male to
female was 40 versus 10. Advanced stage of diseases were 86% (stage III 10% and stage IV 76%) of all patients. Ki-67 more
than 30% of lymphomas were seen in 50% of patients and 34% with Ki-67 less than 30% and 16% were unknown. Thirty-four
per cents of patients underwent intensive induction chemo-immunotherapy with or without ASCT and 66% received non-
intensive treatment. Six of 31 relapsed patients had undergone allogeneic hematopoietic stem cell transplantation. Five-year
overall survival was 52% with median OS 5.15 years. There was no significant survival difference between intensive versus
non-intensive induction therapy with 53% versus 46% in first 5 years, however, better overall survival was seen in intensive
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world experience.

transplantation

therapy group when follow up longer. High Ki-67 patients had shorter 5-year overall survival (37% vs 63%). Transplant
patients had better overall survival with 68% vs 47% in 5 years with median OS 10.86 vs 4.34 years.

Conclusion: There was no statistically significant difference of survival during the initial five years but intensive induction
chemo-immunotherapy with or without HDC/ASCT could achieve better survival in longer follow-up according to our real

Keywords: Mantle cell lymphoma; Intensive chemo-immunotherapy; High dose chemotherapy; Hematopoietic stem cell

Abbreviations: HDC: High Dose Chemotherapy; ASCT:
Autologous Hematopoietic Stem Cell Transplantation.

Introduction

Mantle cell lymphoma is one of aggressive B cell
lymphoma and most patients presented in advanced
stage of disease with bone marrow or peripheral blood
involvement, characterized by chemo-sensitive initially
but easy to relapse and poor long term survival. Phase
II and randomized phase III studies showed improved
outcome after the addition of rituximab and more intensive
chemotherapy, e.g. high dose cytarabine containing
regimen during induction therapy [1]. Besides, rituximab
maintenance for 2 years or more could improve event free
survival, progression free survival, and overall survival after
induction immuno-chemotherapy in transplant-ineligible
elderly patients in European multicenter study [2] and in
transplant-eligible patients in French experience [3]. As a
result, the standard recommendation of treatment includes
intensive induction chemo-immunotherapy followed by high
dose chemotherapy and autologous hematopoietic stem
cell transplantation (HDC/ASCT) followed by rituximab
maintenance for transplant-eligible patients, which may
improve the progression free and overall survival but still
cannot cure the disease. However, the median age of mantle
cell lymphoma patients is older than 60s and more than half
of them cannot tolerate intensive induction therapy or even
HDC/ASCT. As a result, most elderly or unfit patients just
received conventional dose of R-CHOP, R-CVP, or R-FC, with
or without rituximab maintenance [4]. An early report from
European MCL network showed even early consolidation by
myeloablative radio-chemotherapy followed by autologous
hematopoietic stem cell transplantation in first remission
could significantly prolong progression-free survival but not
significantly improved overall survival in initially 3 years
follow-up [5]. Therefore, we retrospectively review our real

Tan TD, et al. Long-Term Rather than Short-Term Survival Benefit in Mantle Cell Lymphoma Patients

world data to compare the long-term outcome of intensive
induction chemo-immunotherapy plus/minus consolidation
HDC/ASCT versus non-intensive chemo-immunotherapy in
the treatment of mantle cell lymphoma patients.

Methods

We had consecutive 65 mantle cell lymphoma patients
between 1997 and 2018 and excluded 15 unevaluable patients
and there were 50 patients in our cohort, which was 3% of
all our lymphoma patients. Whether patients underwent
intensive or non-intensive chemo-immunotherapy was
according to patient age and co-morbid association and at the
discretion of treating physicians. Intensive regimen included
R-Hyper-CVAD, ~ R-CHOP/R-DHAP,  VR-CAP/VR-DHAP
followed by HDC/ASCT; non-intensive regimen included
R-CHOP, R-CVP, or VR-CAP. The primary efficacy end points
were PFS after the completion of treatment. The secondary
end point was OS. The Kaplan-Meier method and log-rank
test were used to compare PFS and OS rates of either Ki-67
higher or lower than 30%, early or late stages of disease,
intensity of induction therapy, and HSCT or not in these
patients. All p values < 0.05 were considered significant.

Results

Fifty patients were analyzed and the patients
demographic seen in Table 1. Median age was 62 (range 34
to 77) and 40 were male and 10 female patients (M/F 80%
vs 20%) with advanced stage in 86% (stage III 10% and
stage IV 76%). Ki-67 higher than 30% was in 25 patients
(50% of all) and lower than 30% in 17 (34%) and 8 (16%)
were unavailable. Seventeen patients were alive and free of
disease over 10-year follow-up. Seventeen patients (34% of
all) received intensive induction therapy including 5 received
frontline high dose chemotherapy and autologous HSCT as
consolidation. For 31 patients underwent salvage therapy on
relapse of disease, 6 of them underwent allogeneic HSCT.
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Total % Total %
Mantle Cell Lymphoma pts. 50 100% Mantle Cell Lymphoma pts. 50 100%
Sex Mortality
Female 10 20% Alive 17 34%
Male 40 80% Death 33 66%
Age Cause of Death
Mean/Median/Range 60/62/34-77 Disease relapse 21 64%
Stage GVHD+infection 1 3%
1l 4 8% Pneumonia 1 3%
I 5 10% Suicide but disease free 1 3%
v 38 76% Hepatic failure 1 3%
X 3 6% Unknown 8 24%
Ki_67
<30% 17 34%
>=30% 25 50%
X 8 16%

Data source: Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Table 1: Demographic of 50 mantle cell lymphoma patients in KF-SYSCC.

Overall survival of all patients were 52% at 5 years and 10.86 years versus 4.34 years (Figure 2). Patients with lower
31% at 10 years with median overall survival 5.15 years Ki-67 had marginal better overall survival but no difference
(Figure 1) and non-stage 1V disease of patients had better in progression free survival (Figures 3A and 3B).

survival as compared with stage IV patients with median
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Data source: Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Figure 1: Overall survival of 50 patients of mantle cell lymphoma.
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Data source: Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Figure 2: Overall survival of patients according to stages, non-stage versus stage IV disease of patients.
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Data source: Exclude Missing value. Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.

Taiwan mortality data updated by December 31, 2018, received on September 2019.

Figure 3A: Overall survival of patients according to Ki-67.
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Progression Free Survival Curve of 42 Patients
with Mantle Cell Lymphoma, ki-67
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Data source: Exclude Missing value. Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Figure 3B: Progression free survival of patients according to Ki-67.

On account of intensity of induction therapy, there is 4B). For patients who had undergone hematopoietic stem
no difference in progression free survival (Figure 4A) and cell transplantation, there was better median overall survival
overall survival during the initial 5 years, however, there was with 10.86 years versus 4.34 years (Figure 5).

trend to have better overall survival after 5 years (Figure
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Data source: Exclude Missing value. Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Figure 4A: Outcome of patients underwent intensive versus non-intensive induction chemo-immunotherapy in terms of PFS.
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Data source: Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Figure 4-B: Outcome of patients underwent intensive versus non-intensive induction chemo-immunotherapy in terms of OS.
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Data source: Patient’s last follow-up date: KF-SYSCC HIS data updated on December 13, 2019.
Taiwan mortality data updated by December 31, 2018, received on September 2019.
Figure 5: Overall survival of patients received HSCT versus no transplant.
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Thirty-three patients passed away with twenty one
patients died of relapse of disease (64%), one died of GVHD
after salvage allogeneic HSCT (3%), one died of pneumonia
(3%), one died of fulminant hepatic failure due to hepatitis
B reactivation (3%), and one committed suicide because of
extensive chronic GVHD (3%), and 8 patients were unknown
about causes of death (24%).

Discussion

We know that mantle cell lymphoma is a heterogenous
group of disease with a variety of clinical manifestations and
Abrisqueta reported that 17% can be smoldering nodal/
extra-nodal or asymptomatic non-blastoid leukemic non-
nodal manifestation and these clinical variants generally
do not need immediate systemic treatment and watchful
observation is safely pursued [6]. In their series, median time
to treatment was 35 months (range 5-79 months). On the
other hand, most MCL patients presented with symptomatic
lymphadenopathy or symptomatic extra-nodal disease
requiring systemic therapy as soon as possible.

Currently, MCL patients classified by MIPI risk score
or simplified MIPI score based on variables of age, LDH,
leukocyte count, and ECOG performance status. The
prognostic value of the simplified MIPI score is further
improved by adding the percentage of Ki-67 (obtained
from lymphoma-rich areas on non-bone marrow involved
tissue biopsies) which is also called biologic MIPI [7]. But is
it time to risk-stratify treatment based on the proliferative
signature? Despite being widely used in scientific studies, Ki-
67 biomarkers based on standard IHC techniques suffer from
poor reproducibility, challenging the use of these techniques
for clinical decision making and most of the interobserver
variability might be due to the varying procedure of analysis
[8]. As a matter of fact, in our cohort, there is just borderline
better outcome but no statistically significant difference
in terms of progression free survival and overall survival
between below and above 30% of Ki-67. Dreyling proposed a
tailored therapeutic approach and limited consolidation high
dose chemotherapy and autologous stem cell transplantation
in younger and fit with high Ki-67 patients and maintenance
therapy for MRD+ patients but needs longer follow-up to see
the benefit.

As we know, it is difficult to cure mantle cell lymphoma,
even complete remission achieved after induction chemo-
immunotherapy with or without consolidation high dose
chemotherapy plus hematopoietic stem cell transplantation,
therewasstillno plateau of survival curve seenintheliterature
reports. Despite initial NORDIC MCL-2 trial, as compared
with MCL-1, the event-free, overall, progression-free survival,
the duration of molecular remission, and the proportion of
PCR-negative stem cell products were significantly improved
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and may lead to long-term progression-free survival and
perhaps cure [9], however, the 15-year updated results after
amedian follow-up of 11.4 years, they observed a continuous
pattern of relapse and the survival curves never reached a
plateau even among patients experiencing long remissions
[10]. In our real world experience, median overall survival
was 5.15 years but up to 10.86 years in transplant group of
patients, quite similar to 12.7 years in MCL-2 trial and 34%
in our patients were still in disease free and alive on over 10-
year of follow-up, similar to 40% in Nordic study. Besides,
the intensive induction therapy and HDC/ASCT related
survival benefit was not seen until 5 years after the finish of
treatment.

According to the prior experiences of treatment,
the inclusion of more intensive chemotherapy and CD20
monoclonal antibody could achieve better overall and
complete response, remission duration, and overall survival.
For example, the addition of high dose methotrexate and
high dose cytarabine in MD Anderson’s Hyper-CVAD/MA is
better than conventional CHOP chemotherapy and the high
dose cytarabine alone could have better outcome proven in
MCL-2 trial, as compared in MCL-1 trial [1,9]. According to
North America experience, R-DHAP alternating with R-CHOP
followed by HDC/ASCT or R-Hyper-CAVD is better than
R-CHOP followed by HDC/ASCT. French LYSA group reported
just 4 cycles of induction R-DHAP rather than alternating
R-CHOP/R-DHAP, followed by R-BEAM plus ASCT could
achieve good outcome [3].

The choice of aggressive induction therapy
recommended by NCCN treatment guideline includes CALGB
regimen (augmented CHOP plus methotrexate, etoposide,
and cytarabine), Hyper-CVAD (augmented CHOP plus high
dose methotrexate and high dose cytarabine), NORDIC
regimen (augmented CHOP plus high dose cytarabine),
sequential R-CHOP/R-DHAP, or R-CHOP/R-ICE. But what is
the best induction regimen and how intensive is adequately
intensive? Widmer from Zurich reported in 20 years of a
single center experience showed with a mean follow-up of
5.7 years, 10-year progression-free survival for all patients
was 32% and overall survival was 76%, with no difference
between R-hyper-CVAD/MA and R-CHOP /cytarabine
groups [11]. However, complication-induced hospitalization
rate, hematological toxicity and economic burden were
significantly higher in the R-hyper-CVAD/MA treatment

group.

Interestingly, arecentreportfrom North American S1106
study [12] to compare R-hyper-CVAD and R-bendamustine
in transplant-eligible mantle cell lymphoma patients and
five-year follow-up demonstrated similar efficacy, MRD
negativity, and 5-year survival between these two groups
but R-hyper-CVAD was more toxic than R-bendamustine,
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besides, R-hyper-CVAD had higher stem cell mobilization
failure rate and prompted protocol-specified early study
closure [13]. From the result of SWOG S1106 study, we can
realize that under more intensive induction therapy, there
is no guarantee to always have better outcome. By the way,
we know the less intensive chemo-immunotherapy R-BAC
(rituximab, bendamustine, and cytarabine) for elderly mantle
cell lymphoma patients to have 74% of disease free survival
after a median follow-up of 35 months even cytarabine
dosage reduced from 2400 mg/m?2 to 1500 mg/m2 [14,15].

Another recent report from Dana-Farber Cancer
Institute and Washington University at St. Louis also used
less intensive induction chemo-immunotherapy with
alternating rituximab/bendamustine and rituximab/
cytarabine followed by high dose chemotherapy and
autologous hematopoietic stem cell transplantation [16],
which showed RB/RC induction followed by ASCT is well
tolerated overall with 92% of patients completed induction
and 84% underwent planned consolidative ASCT and the
end-of-induction overall and complete response rates were
97% and 90%, respectively and 3-year progression-free
survival and overall survival were 83% and 92%, respectively,
better than the result of SWOG S1106 trial which devoid of
high dose cytarabine during induction and not inferior or
even superior to R-Hyper-CVAD/MA induction. Interestingly,
the sequential RB/RC rather than alternating induction
treatment had better outcome in their comparison.

The median age of patients with mantle cell lymphoma
is 65 years old and most of them cannot enroll intensive
chemo-immunotherapy or even high dose chemotherapy
and autologous hematopoietic stem cell transplantation
and less intensive induction therapy like R-BAC regimen is
mandatory for those elderly, unfit, and transplant-ineligible
patients; in addition, R-CHOP rather than R-FC followed by
rituximab maintenance or even longer period of maintenance
is an option as well [4]. Besides, other novel therapy such
as Bortezomib containing (VR-CAP vs R-CHOP) [17] could
achieve 24 months of median progression free survival,
and chemo-free regimen e.g. lenalidomide plus rituximab
as induction and maintenance can achieve durable MRD-
negative complete remission and 64% of 5-year progression
free survival [18].

Ibrutinib and venetoclax are both very effective
targeted salvage therapy for relapsed refractory mantle cell
lymphoma [19] and is it possible to add on or even replace
chemotherapy with targeted therapy during induction?
Wang and Jain reported phase Il trial with ibrutinib plus
rituximab combination alone for newly diagnosed MCL
older than 65 years or the same regimen followed by short
course of R-Hyper-CVAD/MTX for younger than 65 years
patients [20,21] with overall response rate close to 100%
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and complete response rate 60~88% and median PFS/0S
were not reached on 22~28 months of follow up.

Conclusion

In summary, in the induction phase of MCL treatment,
the strongest R-Hyper-CVAD is no more meant to translate
to better outcome, R-Maxi-CHOP plus high dose cytarabine
is no more meant to have survival plateau which indicated
cure either. On the contrary, R-CHOP is inferior to VR-CAP,
and there was similar efficacy between R-CHOP/R-DHAP
and R-DHAP alone. Whether an effective but a little stronger
enough e.g. bendamustine and high dose cytarabine based
therapy may be more effective and less toxic for patients.
Coming to the age of targeted therapy for mantle cell
lymphoma, does patients still need autologous hematopoietic
stem cell transplantation? That would be answered by the
Triangle trial of European MCL Network [22] about whether
ibrutinib added on R-CHOP/R-DHAP induction followed by
2 years of ibrutinib maintenance could eliminate the role of
ASCT and we hope that next generation novel therapy could
achieve not only better outcome but also less toxicity for our
patients.
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