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Background
We investigated the clinical features and treatment outcomes of patients with mantle cell 
lymphoma (MCL) in Korea. 

Methods
We retrospectively analyzed the clinical characteristics and prognosis of 131 patients di-
agnosed with MCL between January 2004 and December 2009 at 15 medical centers in 
Korea; all patients received at least 1 chemotherapeutic regimen for MCL.

Results
The median age for the patients was 63 years (range, 26‒78 years), and 77.9% were men. 
A total of 105 patients (80.1%) had stage III or IV MCL at diagnosis. Fifty-two patients 
(39.7%) were categorized with high- or high-intermediate risk MCL according to the 
International Prognostic Index (IPI). Eighteen patients (13.7%) were in the high-risk group 
according to the simplified MCL-IPI (MIPI). The overall incidence of extranodal involve-
ment was 69.5%. The overall incidence of bone marrow and gastrointestinal involvements 
at diagnosis was 41.2% and 35.1%, respectively. Cyclophosphamide, doxorubicin, vin-
cristine, prednisolone, and rituximab were used frequently as the first-line treatment 
(41.2%). With a median follow-up duration of 20.0 months (range, 0.2‒77.0 months), 
the overall survival (OS) at 2 years was 64.7%, while the event-free survival (EFS) was 
39.7%. Multivariate analysis showed that the simplified MIPI was significantly associated 
with OS. However, the use of a rituximab-containing regimen was not associated with 
OS and EFS. 

Conclusion
Similar to results from Western countries, the current study found that simplified MIPI 
was an important prognostic factor in Korean patients with MCL. 
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INTRODUCTION

Mantle cell lymphoma (MCL) is a distinct subtype of B-cell 
lymphoma and comprises approximately 5–10% of all lym-
phomas [1]. Moreover, the incidence of MCL has been in-
creasing over the last decade, especially among elderly pa-
tients [2]. While extensive research has been exploring new 
and better ways to treat MCL, the histological diagnosis 
is invariably difficult and normally requires immuno-
phenotyping; this is required even though MCL has been 
established as a new disease entity characterized by the 
t(11;14)(q13;q32) [3]. In particular, MCL is considered a het-
erogeneous disease on the basis of its development, growth, 
and prognosis [4]. The effect of chemotherapy also seems 
to vary depending on the tumor biology [5]. Clinically, the 
majority of patients present in an advanced stage, and up 
to 80% include the involvement of extranodal sites [6, 7]. 
These factors eventually lead to an aggressive clinical course, 
associated with rapid progression and a high recurrence rate. 
In Korea, MCL accounts for 2% of B-cell lymphomas, and 
it is typically characterized by an aggressive clinical course 
[8]. However, little is known about the clinical features and 
treatment outcomes in MCL patients in Korea.

Determining the optimal prognostic model for MCL is 
quite difficult owing to its rarity and diverse clinical course. 
Several studies have demonstrated that various prognostic 
factors are associated with survival in patients with MCL. 
For example, older age, elevated lactate dehydrogenase 
(LDH), advanced stage, presence of B symptoms, poor per-
formance status, and high mitotic index (Ki-67) are often 
associated with poor prognosis [9, 10]. Recently, a simplified 
MCL Prognostic Index (MIPI) scoring system incorporating 
age, performance status, LDH level, and WBC count, has 
been established as a new prognostic model to predict the 
survival outcome for patients with MCL [11]. However, this 
index still requires validation when taking tumor and racial 
differences into consideration. 

Although various chemotherapeutic regimens show sig-
nificant activity in patients with MCL, no regimen has been 
found to be superior, and no standard treatment has been 
identified. Rituximab is a chimeric monoclonal antibody 
against the protein CD20, which is primarily found on the 
surface of malignant B-cells. The addition of rituximab to 
cyclophosphamide, doxorubicin, vincristine, and predniso-
lone (R-CHOP) has led to an impressive improvement in 
response rates and survival outcomes for patients with diffuse 
large B-cell lymphoma [12]. Several recent studies have also 
demonstrated that including rituximab in combination che-
motherapy produces a significantly improved therapeutic 
effect for MCL [9, 13]. Other studies have also shown that 
rituximab can alleviate the negative impact of extranodal 
involvement [14]. Nevertheless, it is uncertain whether ritux-
imab-based chemotherapy alters the clinical outcomes of 
patients with MCL.

As there is a lack of available data in this area, this study 
sought to provide basic clinical data for prospective clinical 

trials by evaluating the clinical features and treatment out-
comes for patients with MCL in Korea.

MATERIALS AND METHODS

Patients and treatment
A retrospective review of the medical records of 131 pa-

tients who were newly diagnosed with MCL between January 
2004 and December 2009 at 15 medical centers in Korea 
was conducted. Each medical center received unified case 
report forms. The collected data included the age, gender, 
performance status, presence of B symptoms (fever, night 
sweats, and weight loss), presence of extranodal disease, 
International Prognostic Index (IPI) score [15], simplified 
MIPI score [11], serum LDH, hemoglobin (Hb), WBC, plate-
lets (Plt), initial date of diagnosis, and treatment modality 
utilized. All patients were evaluated by using standard labo-
ratory tests, computed tomography (CT), bone marrow (BM) 
aspirate and biopsy, and endoscopy at diagnosis. Standard 
institutional protocols were used for central nervous system 
(CNS) prophylaxis. All patients were staged according to 
the Ann Arbor Staging classification by using CT scans [16]. 
Strict histologic and recently updated criteria were applied, 
and only patients with a confirmed MCL diagnosis were 
included in the study [17]. Cyclin D1 overexpression was 
present in 99/101 cases (98.0%), and CD5 overexpression 
was present in 68/86 cases (79.1%). The Ki-67 index was 
assessed in 57 cases (43.5%). Additional data obtained in-
cluded the time to relapse, salvage treatment modality, and 
survival rates with salvage treatment. This study was ap-
proved by the institutional review board of each center. 

Statistical analysis
The descriptive statistics are reported as the proportion 

and median. The response was evaluated by using revised 
response criteria for malignant lymphomas [18]. Overall sur-
vival (OS) was defined as death from any cause from the 
time of diagnosis. Event-free survival (EFS) was defined as 
the time from diagnosis to failure or death from any cause. 
The OS and EFS were analyzed by using the Kaplan-Meier 
test, and each group was compared by using a log-rank test. 
The Cox regression model was used to determine the clinical 
predictors for EFS and OS. An effect was considered statisti-
cally significant when P＜0.05. All analyses were performed 
by using the Statistical Package for the Social Sciences (SPSS) 
software version 14 (SPSS Inc., Chicago, IL, USA).

RESULTS

Clinical features and characteristics
The total cohort included 131 patients (Table 1). The me-

dian age was 63 years (range, 26–78 years), and 77.9% were 
men. A total of 105 patients (80.1%) had stage III or IV 
MCL at diagnosis. On the basis of the IPI, 52 patients (39.7%) 
were categorized with high- or high-intermediate risk MCL. 
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Table 1. Baseline characteristics of patients. 

Total patients (N=131)

Age (yr)   63 (26–78)
Gender
    Men 102 (77.9)
    Women   29 (22.1)
ECOG score
    0   34 (26.0)
    1   86 (65.6)
    2–4   11 (8.4)
Stage 
    I     9 (6.9)
    II   17 (13.0)
    III   35 (26.7)
    IV   70 (53.4)
IPI
    Low   30 (22.9)
    Low-intermediate   49 (37.4)
    High-intermediate   35 (26.7)
    High   17 (13.0)
Simplified MIPI
    Low   51 (38.9)
    Intermediate   41 (31.3)
    High   18 (13.7)
    Unknown   21 (16.0)
B symptom   34 (26.0)
Extranodal involvement   91 (69.5)
    BM involvement   54 (41.2)
    GI involvement   46 (35.1)
    CNS involvement   11 (8.4)
    Lung involvement     8 (6.1)
    Liver involvement     5 (3.8)

Values are presented as numbers (%). 
Abbreviations: ECOG, Eastern Cooperation Oncology Group; IPI, 
International Prognostic Index; MIPI, MCL International Prognostic
Index; BM, bone marrow; CNS, central nervous system; GI, 
gastrointestinal tract. 

Table 2. Types of first-line treatment.

Total patients (N=131)

Rituximab-containing regimen 71 (54.2)
    R-CHOP 54 (41.2)
    R-CHOP-like regimen   2 (1.5)
    RHyperCVAD/RMTX-Ara-C 10 (7.6)
    RCVP   2 (1.5)
    RICE   1 (0.8)
    RESHAP   2 (1.5)
Non-rituximab-containing regimen 60 (45.8)
    CHOP 23 (17.6)
    CHOP-like regimen   2 (1.5)
    HyperCVAD/MTX-Ara-C 18 (13.8)
    CVP   6 (4.5)
    ESHAP   5 (3.8)
    ESHAP-like regimen   1 (0.8)
    Fludarabine-based regimen   4 (3.1)
    GIDOX   1 (0.8)

Values are presented as numbers (%). 
Abbreviations: R-CHOP, rituximab, cyclophosphamide, doxorubi-
cin, and prednisone; RHyperCVAD/RMTX-Ara-C, rituximab, dox-
orubicin, vincristine, dexamethasone, methotrexate, and cytara-
bine; RCVP, rituximab, cyclophosphamide, vincristine, and pre-
dnisone; RICE, rituximab, ifosfamide, carboplatin, and etoposide; 
RESHAP, rituximab, etoposide, methylprednisone, cytarabine, and 
cisplatin; CHOP, cyclophosphamide, doxorubicin, and predni-
sone; HyperCVAD/MTX-Ara-C, doxorubicin, vincristine, dexame-
thasone, methotrexate, and cytarabine; CVP, cyclophosphamide, 
vincristine, and prednisone; ICE, ifosfamide, carboplatin, and 
etoposide; ESHAP, etoposide, methylprednisone, cytarabine, and 
cisplatin; GIDOX, gemcitabine, ifosfamide, dexamethasone, and 
oxaliplatin.

Table 3. Treatment outcomes of patients. 

Total patients (N=131)

Response to first-line treatment 
    CR 59 (45.0)
    PR 36 (27.5)
    SD   2 (1.5)
    PD 14 (10.7)
    Unknown 20 (15.3)
Survival status
    Relapse 73 (55.7)
        Salvage treatment 66 (50.4) 
            Fludarabine-based chemotherapy 17 (13.0)
            Cytarabine-containing chemotherapy 30 (22.9)
            CHOP/CHOP-like chemotherapy   5 (3.8)
            CVP   3 (2.3)
            ICE   3 (2.3)
            Other chemotherapy   8 (6.1)
    Death 65 (49.6)
    Alive 55 (42.0)
    Unknown 11 (8.4)

Values are presented as numbers (%). 
Abbreviations: CR, complete response; PR, partial response; SD, 
stable disease; PD, progressive disease; CHOP, cyclophospha-
mide, doxorubicin, and prednisone; CVP, cyclophosphamide, 
vincristine, and prednisone; ICE, ifosfamide, carboplatin, and 
etoposide.

According to the simplified IPI, 18 patients (13.7%) were 
at high risk. B symptoms were noted in 34 patients (26.0%). 
The overall incidence of extranodal involvement was 69.5%. 
The most common extranodal sites were the BM (52.8%) 
and the gastrointestinal (GI) tract (34.7%); other extranodal 
sites included the CNS (8.4%), lungs (6.1%), liver (3.8%), 
and spleen (3.8%).

First-line treatments and outcomes
No patients were pretreated. As expected, the treatments 

were heterogeneous (Table 2). R-CHOP was frequently used 
as the first-line treatment (41.2%). Ten patients (7.6%) re-
ceived rituximab plus hyperfractionated cyclophosphamide, 
vincristine, doxorubicin, and dexamethasone alternating 
with methotrexate-cytarabine (RHyperCVAD/RMTX-Ara-C). 
Seventy-one patients (54.2%) were treated with a ritux-
imab-containing regimen, while 60 patients (45.8%) received 
a non-rituximab-containing regimen.

The treatment outcomes are shown in Table 3. A total 
of 121 patients were evaluated. The complete response (CR) 
and partial response (PR) rates were 45.0% and 27.5%, 
respectively. Overall, 73 patients experienced relapse, and 
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Fig. 1. Kaplan-Meier analysis of overall survival and event-free survival.

Fig. 2. Kaplan-Meier analysis of (A) overall survival and (B) event-free survival based on the International Prognostic Index.

Fig. 3. Kaplan-Meier analysis of (A) overall survival and (B) event-free survival based on the Mantle Cell Lymphoma International Prognostic Index.

65 patients died. Among the relapsed patients, 66 received 
salvage treatment. The salvage regimens were heterogeneous, 
with 17 patients receiving fludarabine-based chemotherapy 
and 30 patients receiving cytarabine-containing chemo-
therapy.

Survival
With a median follow-up duration of 20.0 months (range, 

0.2–77.0 months), the OS at 2 years was 64.7%, while the 
EFS was 39.7% (Fig. 1). As seen in Figs. 2 and 3, the IPI 
and MIPI had a statistically significant effect on OS (P=0.045 
and P＜0.001, respectively). Achieving CR was significantly 
associated with the OS (P＜0.001). Among 57 patients, the 
Ki-67 index was significantly associated with the EFS 
(P=0.016). In the univariate and multivariate analyses for 
EFS and OS, the simplified MIPI was significantly associated 
with OS (Table 4). Simplified MIPI had a statistically mean-
ingful impact on OS in patients who did not receive ritux-
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Table 4. Univariate and multivariate analyses for factors affecting EFS and OS. 

Factor Pa)
EFS

Pa)
OS

HR 95% CI P HR 95% CI P

Gender (men) 0.443 0.749 0.403–1.392 0.360 0.345 1.533 0.807–2.913 0.192
Stage III/IV 0.114 2.295 1.144–4.606 0.019 0.117 2.102 0.981–4.507 0.056
B symptoms (+) 0.664 1.339 0.350–1.034 0.066 0.691 1.811 0.958–3.422 0.067
Extranodal involvement (+) 0.245 0.601 0.350–1.034 0.338 0.812 0.952 0.516–1.759 0.876
Use of rituximab-containing regimen 0.293 1.595 0.926–2.749 0.093 0.577 0.891 0.514–1.542 0.679
Simplified MIPI (intermediate/high) 0.506 1.344 0.814–2.220 0.248 ＜0.001 2.393 1.327–4.316 0.004

a)Log-rank test for univariate analysis.
Abbreviations: HR, hazard ratio; MIPI, MCL International Prognostic Index; EFS, event-free survival; OS, overall survival; CI, confidence 
interval.

Fig. 4. Kaplan-Meier analysis of (A) overall survival and (B) event-free survival based on rituximab-containing therapy as the first-line treatment.

imab-containing treatments (P＜0.001) and showed a better 
OS in patients who received rituximab-containing treatments 
(P=0.083). However, the use of rituximab-containing treat-
ments was not associated with OS and EFS (Fig. 4).

DISCUSSION

MCL is characterized by an aggressive clinical course, 
and there is a pattern of frequent relapse after conventional 
chemotherapy. However, recent novel treatment options, 
such as rituximab and transplantation, have improved the 
response and survival outcomes [9]. As a result, the prognosis 
and survival of patients with MCL have considerably im-
proved recently [5]. In addition, the significant improvement 
in treatment outcomes observed with the introduction of 
rituximab has altered the risk assessment for MCL. Therefore, 
an in-depth analysis of patients with MCL is important to 
help identify more adequate initial treatment modalities. 

The present study found similar clinical characteristics 
to those reported previously. The patients in the current 
study had a median age of approximately 63 years and were 
predominantly men with mostly advanced stage MCL and 

frequent extranodal involvement, including the BM in the 
majority of cases [4, 7, 19-22]. GI involvement was observed 
in 35.1% of the patients, which is similar to the rate described 
in other studies [19, 23]. In addition, several studies have 
demonstrated that consideration of MCL with GI involve-
ment is important in the treatment planning, response assess-
ment, and surveillance of patients with lymphoma [24, 25]. 
However, in contrast to other studies, the incidence of CNS 
involvement in the current study was relatively low. This 
discrepancy may be due to a lack of actual CNS examinations 
and a possible underestimation of CNS involvement. Indeed, 
the use of routine CNS examinations and prophylaxes re-
mains controversial [16]. Similar to previous studies, other 
extranodal sites included the lungs, liver, and spleen, al-
though these locations are considered rare [14, 26].

While a median survival of approximately 3 years has 
been common in previous reports, this has recently increased 
to 5 years [3]. Herrmann et al. [5] suggested that such superior 
outcomes may be a result of different patient selection, im-
proved diagnosis, and improved treatment. In the current 
study, the 5-year OS rate was 23.1%, with a continuous 
decline of the survival curve. Although the addition of ritux-
imab has improved the response rate and time-to-failure 



Blood Res 2014;49:15-21. bloodresearch.or.kr

20 Byung Woog Kang, et al. 

in the first-line setting, this has not translated into significant 
improvement in the OS. The results of the present study 
indicate that patients with MCL have a poor prognosis, even 
after rituximab-based chemotherapy [27]. Most patients in 
the current study also had poor clinical factors, such as ad-
vanced age, poor performance status, multiple extranodal 
involvements, and B symptoms at diagnosis. In addition, 
45.8% of patients did not receive rituximab-based chemo-
therapy as a first-line treatment. The CR rate was 45.0%, 
which is similar to the results from other studies, where 
CR rate ranged from 30% to 80% [28]. The current study 
also showed that achieving CR prolonged OS. After relapse, 
the median life expectancy for a patient with MCL drops 
to 1–2 years [9]. Once relapse occurs, patients are offered 
aggressive chemotherapy; however, standard salvage chemo-
therapy has not yet been defined.

This study sought to provide an in-depth report on MCL 
subgroups with significantly worse clinical outcomes. Several 
previous studies have identified prognostic factors for MCL. 
While the IPI is a powerful tool for predicting clinical out-
comes in patients with aggressive non-Hodgkin lymphoma 
[15], only a few studies have used IPI for predicting and 
examining MCL prognosis. However, a specific MCL prog-
nostic score was recently proposed, and this score identifies 
4 independent prognostic factors [11]. In terms of prognostic 
factors, the MIPI was found to correlate with OS in the current 
study including Korean patients. Older age and poor perform-
ance status are commonly mentioned as negative predictive 
factors for survival in cases of MCL [6, 11, 21]. Interestingly, 
patients with MCL and B symptoms displayed a worse survival 
trend. This agrees with previous reports showing that B symp-
toms have a negative impact on survival [29].

In conclusion, the present data reveal the clinical features 
and treatment outcomes for patients with MCL in Korea 
who received at least 1 chemotherapeutic regimen. Similar 
to the results from Western countries, patients with MCL 
in Korea were characterized by the aggressive clinical fea-
tures and particularly poor clinical outcomes. The simplified 
MIPI was an important prognostic factor in patients with 
MCL in Korea. Although MIPI was a prognostic factor in 
the current study, an analysis of prognostic subgroups should 
be evaluated and validated for patients with MCL. In addi-
tion, rituximab did not significantly improve the therapeutic 
effect in patients with MCL in Korea; therefore, a more 
suitable treatment needs to be identified for patients with 
MCL in Korea.
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