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Abstract

Mantle cell lymphoma (MCL), a special type of non-Hodgkin’s lymphoma, is incurable through
conventional treatment. This study aimed to analyze the clinical features, therapeutic responses, and
prognosis of patients with MCL. Clinical data of 30 patients with MCL treated in our hospital between April
2006 and July 2011 were analyzed. Eighteen patients were treated with CHOP plus rituximab (R-CHOP)
regimen, 12 underwent conventional chemotherapy. The median age of the 30 patients was 58 years, 23
were men, all patients had Cyclin D1 overexpression, 29 (96.7%) had advanced disease, 11 (36.7%) had
bone marrow involvement, 9 (30.0%) had gastrointestinal involvement, and 15 (50.0%) had splenomegaly.
The complete response (CR) rate and overall response rate (ORR) were significantly higher in patients
undergoing R-CHOP immunochemotherapy than in those undergoing conventional chemotherapy (38.9%
vs. 16.7%, P = 0.187; 72.2% vs. 41.4%, P = 0.098). The difference of 2-year overall survival rate between
the two groups was not significant (P = 0.807) due to the short follow-up time. The 2-year progression-free
survival (PFS) rate was higher in R-CHOP group than in conventional chemotherapy group (53% vs. 25%,
P = 0.083), and was higher in patients with a lower mantle cell lymphoma international prognostic index
(MIPI) (51% for MIPI 0-3, 33% for MIPI 4-5, and 0% for MIPI 6-11, P = 0.059). Most patients with MCL were
elderly; in an advanced stage; showed a male predominance; and usually had bone marrow involvement,
gastrointestinal involvement, or splenomegaly. R-CHOP regimen could improve the CR rate and ORR of
MCL patients. MIPI can be a new prognostic index for predicting the prognosis of advanced MCL.
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Mantle cell lymphoma (MCL) is a class of B-cell-
originated non-Hodgkin's lymphoma (NHL) accounting for
5%-7% of total NHL. MCL is common in older men and
is usually diagnosed at a late stage with extranodal
involvement!. MCL has characteristics of both indolent
and aggressive lymphomas. The first-line therapy of
MCL is highly effective. The commonly used regimen,
rituximab in combination with chemotherapy, shows a
total efficiency of 75% -96% !"l. However, this regimen
often results in chemoresistance or tumor recurrence!. A
few patients can be cured by allogeneic hematopoietic
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stem cell transplantation, whereas most patients have
poor prognosis, with a median overall survival (OS) of
4-6 years @ This study retrospectively analyzed the
clinical features, treatment responses, and prognosis of
patients with newly diagnosed MCL treated in our
hospital.

Patients and Methods

Patient information

Clinical data of patients with untreated MCL
diagnosed at Beijing Cancer Hospital between April 2006
and July 2011 according to the 2001 WHO Classification
of Tumors of Hematopoietic and Lymphoid Tissue were
collected. Before treatment, all patients underwent
routine blood test, erythrocyte sedimentation rate (ESR)
detection, serum lactate dehydrogenase (LDH) detection,
serum B2-microglobulin (BMG) detection, ultrasound,
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bone marrow puncture, and chest, abdominal and pelvic
CT examination. The patients who had failed to complete
scheduled treatment were excluded from the analysis.
Informed consent was signed by all patients to allow the
use of their clinical data for research. This study was
approved by the Institutional Review Board of Beijing
Cancer Hospital.

Treatment

The patients underwent immunochemotherapy with
R-CHOP  regimen (rituximab,  cyclophosphamide,
doxorubicin, vincristine, and prednisone), or conventional
chemotherapy with CHOP regimen (cyclophosphamide,
doxorubicin, vincristine, and prednisone), CHOPE
regimen (cyclophosphamide, doxorubicin, vincristine,
prednisone, and etoposide), or COP regimen
(cyclophosphamide,  vincristine, and  prednisone)
according to their disease status. Autologous stem cell
transplantation was performed when appropriate.

Clinical response evaluation

Malignant lymphoma response evaluation criterial®
were used to evaluate the short-term treatment
response, which was classified as complete remission
(CR), partial remission (PR), stable disease (SD), and
progressive disease (PD). The overall response rate
(ORR) was calculated as the percentage of CR plus PR.

Survival evaluation

OS was assessed from the date of diagnosis to the
date of death for any reason or the last follow-up visit.
Progression-free survival (PFS) was assessed from the
date of diagnosis to the date of tumor progression
discovery, death, or the last follow-up visit.

Statistical analysis

SPSS 16.0 software was used for statistical
analysis. The Chi-square test was used to analyze the
relationships between clinical factors and short-term
responses. The Kaplan-Meier method and life table
method were used to determine survival rate, and the
log-rank test was used to compare survival rates. The
difference was considered significant when P < 0.05.

Results
General information

Between April 2006 and July 2011, 32 patients were

diagnosed with MCL. Among them, 1 refused treatment;
1 completed only one cycle of chemotherapy and was
lost thereafter. Clinical data of 30 patients were included
for the below analysis.

The age at tumor onset was 30-82 years, with a
median of 58 years. Of the 30 patients, 18 (12 men and
6 women, 45-82 years old with a median of 58 years)
underwent immunochemotherapy with R-CHOP regimen
(median, 4.5 cycles); 12 underwent conventional
chemotherapy, including 9 (8 men and 1 woman, 30-78
years old with a median of 55 years) with CHOP
regimen (median, 2 cycles), 1 (man, 66 years old) with
CHOPE regimen (2 cycles), and 2 (80 and 55 years old)
with COP regimen (6 cycles) due to the old age or poor
physical condition. Five patients underwent autologous
stem cell transplantation: 3 in the R-CHOP group and 2
in the conventional chemotherapy group.

The patients were treated with 1-10 cycles of
first-line chemotherapy, with a median of 4.5 cycles.
Among them, 13 underwent 6-8 cycles of
chemotherapy; 10 turned to second-line chemotherapy
due to tumor progression or poor response to first-line
chemotherapy; 7 completed 1-5 cycles of chemotherapy
and achieved remission, but they either refused or were
unable to continue further treatment due to adverse
events. Clinical features of the 30 patients are
summarized in Table 1.

Short-term treatment response

The treatment responses in the 30 patients were as
follows: CR in 9 patients (30%), PR in 9 patients (30%),
SD in 6 patients (20%), and PD in 6 patients (20%); the
ORR was 60% . The CR rate and ORR were higher in
the R-CHOP group than in the conventional
chemotherapy group, but the difference was not
significant (38.9% vs. 16.7%, P = 0.187; 72.2% vs.
41.7%, P = 0.098). Among various clinical factors, only
the BMG level was associated with the short-term
treatment response (P = 0.038) (Table 1).

Survival

All follow-ups ended in October 2011, with a median
follow-up time of 23.2 months (2.8-66.7 months). Nine
patients died: 4 in the R-CHOP group, and 5 in the
conventional chemotherapy group.

Of the 30 patients, the 1-, 2-, and 3-year OS rates
were 89%, 67%, and 57%, respectively, with a median
OS not reached. The 1- and 2-year OS rates were 93%
and 59% in the R-CHOP group and were 82% and 72%
in the conventional chemotherapy group. The difference
was not significant (P = 0.807) (Figure 1A). The median
OS was not reached in the R-CHOP group, but was 38.0
months in the conventional chemotherapy group.
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Table 1. Relationships between clinical characteristics and treatment responses as well as 2-year PFS and OS
rates of 30 patients with previously untreated mantle cell lymphoma
Variate Total Treatment response (cases) 2-year survival rate (%)
(cases) CR PR SD PD  ORR (%) P 0S P PFS P
Gender 0.125 0.690
Male 23 6 6 4 7 52.2 80 40
Female 7 3 3 0 1 85.7 16 0.140 49
Age (years) 0.410 0.149
< 60 17 4 7 2 4 64.7 85 50
= 60 13 5 2 2 4 53.8 51 0.049 30
ECOG 0.054 0.049
<2 27 9 9 3 6 66.7 76 46
=2 3 0 0 1 3 0 0 <0.001 0
Ann Arbor stage 0.600 0.424
Il 1 0 1 0 0 100 0 0
-1V 29 9 8 4 8 58.6 72 0.278 42
B symptoms 0.296 0.126
Yes 12 3 3 0 6 50 29 32
No 18 6 6 4 2 66.7 87 0.015 49
Bulky disease 0.197 0.499
Yes 11 2 3 1 5 45.5 66 42
No 19 7 6 3 3 68.4 72 0.054 42
Extranodal sites 0.588 0.698
<2 4 3 3 2 58.3 54 45
=2 5 6 1 6 61.1 80 0.209 39
Splenomegaly 0.355 0.347
Yes 15 4 6 2 3 66.7 70 37
No 15 5 3 2 5 53.3 64 0.634 46
Bone marrow involvement 0.245 0.762
Yes 4 4 2 1 72.7 61 42
No 5 5 2 7 52.6 71 0.924 40
Gastrointestinal involvement 0.528 0.611
Yes 9 3 2 0 4 55.6 87 42
No 21 6 7 4 4 61.9 61 0.162 40
WBC (x10%L) 0.469 0753
<10 7 8 4 7 57.7 68 39
= 10 2 1 0 1 75.0 67 0.726 50
LYM (x10%L) 0.112 0.170
<5 26 6 8 4 8 53.8 68 34
=5 4 3 1 0 0 100 60 0.818 75
HB (g/L) 0.645 0.428
<120 4 5 1 5 60 58 28
= 120 5 4 3 3 60 74 0.126 51
ALB (g/L) 0.098 0.002
< 40 12 2 3 1 6 1.7 48 0
= 40 18 7 6 3 2 72.2 82 0.008 61
LDH (lU/L) 0.153 0.065
< 240 24 7 9 2 6 66.7 86 49
= 240 6 2 0 2 2 33.3 0 <0.001 0
BMG 0.038 0.087
Normal 12 4 6 1 1 83.3 67 55
Elevated 18 5 3 3 7 44.4 66 0.603 32
(To be continued)
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Table 1. Relationships between clinical characteristics and treatment responses as well as 2-year PFS and OS
rates of 30 patients with previously untreated mantle cell lymphoma (continued)
Variate Total Treatment response (cases) 2-year survival rate (%)
(cases) CR PR SD PD  ORR (%) P 0S P PFS P
ESR (mm/h) 0.508 0.447
<20 11 3 4 1 3 63.6 100 51
= 20 16 4 5 3 4 56.2 43 0.030 26
NA 3
Ki-67 (%) 0.383 0.511
<30 20 5 6 3 6 55.0 63 50
= 30 7 2 3 1 1 71.4 70 0.698 24
NA 3
Treatment regimen 0.098 0.083
R-CHOP 18 7 6 2 3 72.7 59 53
Conventional chemotherapy 12 2 & 2 5 4.7 72 0.807 25
IPI score 0.466 0.137
<3 19 5 7 2 5 63.2 83 50
=3 11 4 2 2 3 54.5 41 0.047 26
MIPI score 0.053 0.059
0-3 21 6 9 2 4 71.4 89 49
4-5 6 3 0 1 2 50 43 33
6-11 3 0 0 1 2 0 0 <0.001 0
CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; ORR, overall response rate; OS, overall survival;
PFS, progression-free survival; ECOG, Eastern Cooperative Oncology Group; WBC, white blood cell; LYM, lymphocyte; HB, hemoglobin; ALB,
albumin; LDH, lactate dehydrogenase; BMG, B2 -microglobulin; ESR, erythrocyte sedimentation rate; NA, not available; IPI, international
prognostic index; MIPI, mantle cell lymphoma international prognostic index.

The 1- and 2-year PFS rates of the 30 patients were
55% and 41%, with a median PFS of 14.0 months. The
R-CHOP group had a median follow-up of 18.3 months
(range, 2.8-54.3 months), with 1- and 2-year PFS rates
of 71% and 53%. The conventional chemotherapy group
had a median follow-up of 41.9 months (range, 4.5-66.7
months), with 1- and 2-year PFS rates of 33% and 25%.
The median PFS was not reached in the R-CHOP group,
but was 5.8 months in the conventional chemotherapy
group. No significant difference in PFS was observed
between the two groups (P = 0.083) (Figure 1B).

Prognostic analysis

Univariate analysis showed that age (P = 0.049),
ECOG performance status (P < 0.001), B symptoms
(P = 0.015), serum albumin level (P = 0.008), serum
LDH level (P < 0.001), and ESR (P = 0.030) were
associated with 2-year OS rate and that ECOG
performance status (P = 0.049) and serum albumin level
(P = 0.002) were associated with 2-year PFS rate
(Table 1).

Discussion

In the early 1990s, Raffeld et al.¥ and Banks et al.®
adopted the term “mantle cell lymphoma” to describe a
special subtype of small lymphocytic lymphoma (SLL)
with t(11;14)(q13;32) mutation, which can induce Cyclin
D1 overexpression. Up-regulated Cyclin D1 induces cells
into a proliferating state from the resting phase.
However, some cases of Cyclin D1-negative MCL
without t(11;14) (9q13;32) mutation have been reported
recently ®. Identifying Cyclin D1-negative MCL is
challenging in pathologic study. Ek et al.[" found that the
expression of SOX11 (a neuron transcription factor) was
elevated in patients with MCL, including those with Cyclin
D1-negative MCL, but was negative in normal
lymphocytes and most other lymphomas. Therefore, they
concluded that SOX11 could be used as a specific
marker of MCL. In the present study, all 30 patients were
Cyclin D1-positive.

MCL, which is more common in older men, is
usually diagnosed at a late stage and often invades the
bone marrow, gastrointestinal tract, spleen, and
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Figure 1. Kaplan-Meier survival curves of patients with mantle cell lymphoma treated with R-CHOP regimen (n = 18) or conventional
chemotherapy (n = 12). Both the overall survival (A) and the progression-free survival (B) are better in the R-CHOP group than in the

conventional chemotherapy group, but the differences are not significant.

peripheral blood!". In this study, the clinical characteristics
of our patients were consistent with available reports
(Table 1). To date, there is no standard first-line therapy
for MCL. A CHOP-like or more intense regimen tends to
be selected as firstline treatment. The standard
CHOP-based chemotherapy has an RR of 20% -50%
and a low CR rate®, In the present study, the RR of
CHOP-like chemotherapy was 41.4% and the CR rate
was 16.7% , both of which were consistent with
previously reported results.

In Germany, a study comparing the efficacy of
CHOP and R-CHOP regimens on previously untreated
MCL found that rituximab increased the ORR from 75%
to 94% and the CR rate from 7% to 34%, and prolonged
the median PFS from 14 months to 28 months™ |n
the present study, the CR rate and ORR were higher in
the R-CHOP group than in the conventional chemo-
therapy group, but the difference was not significant
(both P > 0.05). The 2-year PFS rate showed a similar
pattern (P > 0.05). This discrepancy may be due to the
nature of a retrospective study, the relatively small
sample size, and short follow-up time.

Although rituximab can improve the short-term
treatment effect and PFS in MCL patients, its effect on
OS is still controversial. A retrospective study has found
that rituximab combined with chemotherapy could
significantly improve OS in MCL patients ™, whereas
another study concluded the opposite!™. In the present
study, due to the short follow-up time, we did not find
significant difference in the 2-year OS rate between the
two groups (P = 0.807). After analyzing the clinical and

pathologic information of 455 patients with late-stage
MCL from three randomized clinical trials in Europe,
Hoster et al. " developed a new MCL international
prognostic index (MIPI), which included patient age,
ECOG performance status, LDH level, and white blood
cell count. Based on these parameters, late-stage MCL
patients were divided into a low-risk group (44%, the
median OS was not reached), an intermediate-risk group
(35%, the median OS was 51 months), and a high-risk
group (21%, the median OS was 29 months)™. In the
present study, the 2-year PFS rate was associated with
MIPI scores (P = 0.063). However, due to the small
sample size, the low-risk group had much more patients
than the high-risk group (21 vs. 3). Therefore, more
patients and extended follow-up are needed to verify this
conclusion.

In addition, our univariate analysis showed that the
BMG level was associated with short-term treatment
effect (P = 0.038), and ECOG performance status and
serum albumin level were associated with the 2-year
PFS rate (P = 0.049, P = 0.002). Age, ECOG
performance status, B symptoms, serum albumin level,
serum LDH level, and ESR were associated with the
2-year OS rate (all P > 0.05). However, these findings
need to be verified by prospective trials with more
patients.

Although rituximab in combination with CHOP
chemotherapy can improve RR and prolong PFS, a
complete cure cannot be obtained. New treatment
regimens, especially regimens containing cytarabine,
such as Hyper CVAD and Nordic regimens, are now
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under study . The regimens containing cytarabine can
improve not only the short-term treatment effect but also
PFS and OS. In combination with rituximab, these
regimens have become a first-line therapy recommended
by the National Comprehensive Cancer Network (NCCN).
In addition, new drugs, such as bortezomib,
bendamustine and mTOR inhibitors, are highly expected.
The value of autologous hematopoietic stem cell trans-
plantation in MCL treatment has gradually being
recognized. However, the present study included only a
few patients who underwent autologous stem cell trans-
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