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Background: Mantle cell lymphoma (MCL) rarely presents as early-stage disease, but clinical observations suggest that patients
who present with early-stage disease may have better outcomes than those with advanced-stage disease.

Patients and methods: In this 13-institution study, we examined outcomes among 179 patients with early-stage (stage I or II)
MCL in an attempt to identify prognostic factors that influence treatment selection and outcome. Variables examined included
clinical characteristics, treatment modality, response to therapy, sites of failure, and survival.

Results: Patients were predominantly male (78%) with head and neck being the most common presenting sites (75%). Most
failures occurred outside the original disease site (79%). Although the administration of radiation therapy, either alone or with
chemotherapy, reduced the risk of local failure, it did not translate into an improved freedom from progression or overall
survival (OS). The treatment outcomes were independent of treatment modality. The 10-year OS for patients treated with
chemotherapy alone, chemo-radiation therapy and radiation therapy alone were 69%, 62%, and 74% (P¼ 0.79), and the 10-year
freedom from progression were 46%, 43%, and 31% (P¼ 0.64), respectively.

Conclusion: Given the excellent OS rates regardless of initial therapy in patients with early-stage MCL, de-intensified therapy to
limit treatment-related toxicity is a reasonable approach.
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Introduction

Mantle cell lymphoma (MCL) was recognized as a distinct subtype

of B cell-lymphoma in 1992 [1, 2]. Although initially described

morphologically as centrocytic lymphoma, the availability of

immunophenotyping and cytogenetic studies eventually led to a

better understanding of the disease [3]. Overexpression of cyclin

D1 [4], and the characteristic t(11;14) chromosomal transloca-

tion aided in accurate diagnosis of MCL. Introduction of an

international prognostic index (MIPI) [5] has further helped to

stratify patients into different risk groups with different outcomes.

Although originally considered a form of indolent lymphoma,

additional understanding of its natural history and response to

therapy revealed its aggressive nature and worse prognosis in con-

trast to other forms of lymphoma [6]. In occasional patients, MCL

does behave in an indolent fashion, and clinically this is best char-

acterized by non-nodal presentation, and lack of genomic

complexity [7].
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Although MCL usually presents as advanced disease, occa-

sional patients may present with more limited (stages I–II) dis-

ease. However, it is recognized that many of these patients have

occult gastrointestinal involvement [8]. Due to the rarity of this

early-stage presentation, published data regarding prognosis and

management are limited. Collaborating ILROG institutions con-

tributed to this respective analysis of early-stage MCL. Our main

objective was to determine whether patients with early stage MCL

have different clinical outcome and thus should be managed dif-

ferently. A second objective was to examine the influence of treat-

ment, specifically the use of radiation therapy, on outcome.

Methods

Study group

Eligible patients had MCL pathologically confirmed by local hemato-
pathologists at participating institutions (no central review was carried
out) and were identified to have early-stage (I or II) disease at diagnosis.
Details on pathologic characteristics (blastoid variants versus other sub-
types, proliferation rates) were not available and thus not included in the
analysis. The following data were abstracted: date of diagnosis, age at
diagnosis, sex, sites of disease (including nodal versus extranodal), num-
ber of sites, Ann Arbor stage, clinical presentation, bulk of disease [great-
est dimension on computed tomography (CT)>5 cm as cutoff, as agreed
among participating institutions], treatment modalities and sequence in
first-line therapy, type and number of cycles of chemotherapy, inclusion
of rituximab in the chemotherapy regimen, radiation dose, response to
each treatment, relapse, date and site(s) of relapse (including whether the
relapse was at the original site or at a new one), date of last follow-up, and
status at last follow-up.

Statistical analysis

Response definitions were as follow: Complete remission (includ-

ing indeterminate/unconfirmed complete remission) was defined

at least 75% disappearance of all detectable clinical and radio-

graphic evidence of disease and all disease-related symptoms [9].

Partial remission was defined as at least a 50% response as indi-

cated by clinical exam and imaging obtained at the end of therapy.

Stable disease was defined as<50% regression of findings on clin-

ical exam or imaging. Progressive disease was defined as new or

progressing abnormalities on imaging. Response by Positron

Emitting Tomography (PET) was not as assessed as PET staging

and restaging studies were not routinely carried out. Freedom

from progression (FFP) was defined as the time from the comple-

tion of treatment to relapse; overall survival (OS) was defined as

the time from diagnosis to the date of last follow-up or date of

death. The choice of treatment was at the discretion of the treating

physician at the respective institution. Patients were grouped

according to treatment as follow: chemotherapy-only (with or

without rituximab; N¼ 44), chemotherapy followed by radiation

(chemoradiation; N¼ 99), and radiation-only (N¼ 24) or obser-

vation (N¼ 12). Baseline demographic and clinical characteristics

were compared between subgroups with v2 tests (for categorical

variables) or Wilcoxon rank sum tests (for medians). Univariate

logistic regression analysis was used to assess factors that may influ-

ence OS and FFP rates at 5 and 10 years. Factors with a P val-

ue�0.25 were tested in a multivariate model. Cox proportional

hazards regression was used to build the multivariate model. All

statistical analyses were done with STATA/SE (Stata Corp, College

Station, TX).

Results

Thirteen ILROG institutions contributed de-identified data for

179 patients with early-stage MCL treated from January 1990

through December 2013. Patient characteristics are summarized in

Table 1. The median age at diagnosis was 63 years (range 34–

98 years); 140 patients (78%) were men; 96 (54%) had stage I dis-

ease; 27 (17%) had bulky disease (data on bulk was not available

for 20 patients). A total of 135 patients (75%) presented with dis-

ease in the head and neck; 70 (39%) had nodal involvement; 62

(35%) had extranodal involvement (Waldeyer’s ring locations, for

instance tonsil, nasopharynx, salivary glands, were considered

extranodal), and 47 (26%) with had nodal and extranodal disease.

Disease was limited to 1 site in 96 patients (54%), 2 sites in 53 pa-

tients (30%), and more than 2 sites for the remaining patients.

Bone marrow analysis was not available for 22 patients (12%; those

patients were considered to have early-stage disease by the treating

institution), and gastrointestinal work-up was carried out in 59 pa-

tients (33%). Regarding chemotherapy, most patients [101 (57%)]

had rituximab with cyclophosphamide, doxorubicin, vincristine,

and prednisone (R-CHOP), and the remaining patients had

doxorubicin-containing regimens according to institutional prac-

tice. Eighty-three patients (46%) received>4 cycles of chemother-

apy, 46 patients (26%) received�4, and 50 (30%) had no

information on the number of cycles given. Rituximab was part of

the chemotherapy regimen in 89/179 patients (50%). Radiation

therapy was given in combination with chemotherapy to 99 pa-

tients (55%), and as the sole treatment modality to 24 (13%). The

median radiation dose was 36 Gy (range 24–46 Gy).

Univariate analysis

The median follow-up of all patients was 60 months (range 4–245).

The 5- and 10-year OS rates were 76% and 64%, and the 5- and 10-

year FFP rates were 65% and 42% (Table 2; Figures 1 and 2).

Adverse risk factors for OS and FFP on univariate analysis

were: age>60 years [hazard ratio (HR) 2.99 for OS, P¼ 0.001,

and 1.90 for FFP, P¼ 0.016] and bulky disease (HR 3.97 for OS,

P< 0.001, and HR 1.85 for FFP, P¼ 0.045). Having stage II com-

pared with stage I disease was associated with trend to signifi-

cance with lower FFP (HR 1.63, P¼ 0.062), and the addition of

rituximab to chemotherapy was associated with significantly

higher OS (HR 0.43, P¼ 0.015).

Site of presentation (nodal versus extranodal), number of sites

at presentation, type of chemotherapy, radiation dose, and treat-

ment modality (combined versus chemotherapy-alone or

radiation-alone) did not significantly affect OS or FFP. Details of

univariate analysis are shown in Table 3.

Multivariate analysis

On multivariate analysis, OS was adversely affected by age>60 years

(HR¼ 3.04, P¼ 0.003) and bulky disease>5 cm (HR¼ 3.79,

P< 0.001); FFS was adversely affected by age>60 years (HR¼ 1.04,

P¼ 0.002), bulky disease (HR¼ 2.29, P¼ 0.032), and stage II
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presentation (HR¼ 1.83, P¼ 0.029). Treatment modality did not

influence either OS or FFP.

Patterns of failure

The median time to relapse was 38 months (range 1–186 months).

Sixty-eight patients out of total of 179 (38%) experienced failure,

17 of 44 who received chemotherapy-alone, 37 of 99 who received

chemo-radiation, 10 of 24 who received radiation-alone, and 4 of

12 in the observation group (Table 4). We did not have informa-

tion on the site of relapse in 7/68 failures. Of those with informa-

tion most relapses (36 of 50) were outside the original disease site.

There was no statistical difference seen according to treatment mo-

dality. Failure in original site of disease was predominant in those

Table 1. Patients’ characteristics

Treatment group

Characteristic All Chemotherapy Chemoradiation Radiation Observation
No. (%) No. (%) No. (%) No. (%) No. (%)

No. of patients 179 44 (25) 99 (55) 24 (13) 12 (7)
Age at diagnosis

Median (range) 63 63 63 64 68
(range) (34–98) (39–85) (37–98) (38–82) (34–86)

Sex
Male 140 (78) 34 (77) 78 (79) 20 (83) 8 (66)
Female 39 (22) 10 (23) 21 (21) 4 (17) 4 (33)

Nodal disease
Nodal 70 (39) 14 (32 41 (41) 11 (45) 4 (33)
Extranodal 62 (35) 13 (29) 31 (31) 11 (45) 7 (58)
Both 47 (26) 17 (39) 27 (27) 2 (8) 1 (8)

Disease stage
I 96 (54 14 (32) 55 (56) 18 (75) 9 (83)
II 83 (46) 30 (68) 44 (46) 6 (25) 2 (17)

Tumor location
Head and neck 135 (75) 35 (80) 79 (80) 17 (58) 4 (33)
Not head and neck 44 (25) 9 (20) 20 (20) 7 (42) 8 (67)

Bulk of disease
�5 cm 132 (74) 34 (77) 72 (73) 18 (72) 8 (67)
>5 cm 27 (15) 7 (16) 15 (15) 3 (14) 2 (16)
Not available 20 (11) 3 (7) 12 (12) 3 (14) 2 (16)

Number of sites
1 87 (50) 11 (25) 50 (50) 18 (75) 8 (68)
2 53 (30) 23 (52) 26 (26) 2 (8) 2 (17)
3 19 (10) 2 (5) 14 (14) 3 (12) 0 (0)
4 3 (2) 2 (5) 1 (1) 0 (0) 0 (0)
5 1 (0) 1 (2) 0 0 (0) 0 (0)
Unknown 16 (8) 5 (11) 8 (8) 1 (4) 2 (17)

Rituximab
Yes 89 (50) 32 (72) 57 (58) 0 (0) 0
No 49 (27) 11 (25) 38 (38) 0 (0) 0
Unknown 41 (23) 1 (2) 4 (4) 24 (100) 12 (100)

Table 2. Survival rates according to treatment modality

Overall survival Freedom from progression

5 years 10 years P value 5 years 10 years P value

0.79 0.64
Chemotherapy (N¼ 44) 81% 69% 66% 46%
Chemo-radiation (N¼ 99) 71% 62% 63% 43%
Radiation (N¼ 24) 84% 74% 66% 31%
Observation (N¼ 12) 92% – 89% –
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who received chemotherapy alone (10/14) compared 7/34 of

those who received combined modality therapy or radiation alone

(0/10).

Causes of death

At last follow-up, 119 of 179 (66%) patients were alive, 13 with

disease and 106 with no evidence of disease. Of the 34 patients

with known cause of death, 30 died of MCL.

Discussion

We found that patients who presents with early-stage MCL have

special characteristics that distinguish them from patients with

the advanced-stage MCL, notably a long overall survival regard-

less of treatment received. Consistent with previously published

data showing a male predominance regardless of stage [6, 10],

78% of our patients were male. Our findings are also consistent

with a previous report from Princess Margaret Hospital (26 pa-

tients from that report were included in the current analysis) [8].
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Figure 2. (A) Freedom from progression for all 179 patients. (B) Freedom from progression according to treatment modality.

Table 3. Univariate analysis of overall survival and freedom from
progression

Overall
survival
hazard
ratio

P value Freedom
from
progression
hazard ratio

P value

Gender 0.62 0.15 0.68 0.16
Age >60 2.99 0.001 1.86 0.01
Stage II versus I 0.85 0.60 1.76 0.026
Non-head and neck sites 1.78 0.07 1.11 0.71
Extra-nodal 0.71 0.36 0.70 0.24
Nodal only 1.55 0.15 1.29 0.31
Rituximab administration 0.43 0.015 0.74 0.32
Relapse 1.25 0.38
Combined modality 1.26 0.52 0.89 0.68
RT alone 0.80 0.70 1.26 0.55
Observation 1.29 0.69 0.55 0.42
Bulky >5 cm 3.97 <0.001
>One site of disease 1.25 0.50 1.67 0.075
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Figure 1. (A) Overall survival of all 179 patients. (B) Overall-survival according to treatment modality.

Original article Annals of Oncology

2188 | Dabaja et al. Volume 28 | Issue 9 | 2017

D
ow

nloaded from
 https://academ

ic.oup.com
/annonc/article-abstract/28/9/2185/3894532 by guest on 06 June 2019



Our expanded cohort confirmed that the majority of early-stage

MCL presented in head and neck sites (75%). In addition,

our finding that older age as a negative prognostic factor is in

agreement with previously published data by Leitch et al. [11]

from British Columbia Cancer Agency on 26 patients, showing

worse outcome among patients age >60 years of age, and an

improvement of progression-free survival with the use of

radiation.

Our finding of a 10-year OS rate of 64% was higher than the re-

sults reported in a SEER database study (1992–2007), which re-

ported a 5 year OS of 29%–35% for advanced-stage disease and

47%–52% for localized disease [10], and the results of a recent

National Cancer Data Base study on stage I–II MCL, reporting a

5-year OS rate of 57.4% [11]. In contrast to our study, however,

the National Cancer Data Base study found that patients who

received combined modality therapy had a significantly higher 3-

year OS rate compared with those who received radiation therapy

alone or chemotherapy alone (79.8%, 72.5%, and 67.8%, respect-

ively, P< 0.001). Nevertheless, the favorable long-term survival

outcome of early-stage MCL in our study, may point to the need

for a treatment paradigm shift for these patients. Patients with

early-stage MCL may be suitable for less intensive therapy, or a

minimalist approach with abbreviated chemotherapy and

radiation therapy to maximize disease control while limiting

long-term toxicity. Over the past few decades, the theme for

lymphomas with long survival rates has been to de-escalate ther-

apy. In one study, Hershman et al. [12] analyzed more than 9000

patients aged�65 years that had been treated with doxorubicin-

based regimens for aggressive lymphomas, and found an increas-

ing risk of congestive heart failure that could reach 29% among

patients who were older and had other co-morbid conditions.

Along the same effort of using fewer cycles of chemotherapy, a

lower radiation dose has been recently used. Additionally, there is

emerging evidence suggesting that radiation is effective in MCL

even with doses lower than 20 Gy [13].

It is noteworthy that in our study, patients who received radi-

ation therapy as a sole modality, in combined approach or for re-

currence after relapse following chemotherapy had lower rates of

failure at the original disease site. Our encouraging results suggest

that in patients who are not candidate for doxorubicin-based

chemotherapy due to underlying cardiac morbidity, radiation

therapy alone should be strongly considered and can potentially

cure two-thirds of the patients.

In our study, many characteristics were not associated with

overall outcome, including the presence of extranodal or nodal dis-

ease, the number of involved sites, site at presentation, and

importantly, type of management. This lack of association reflects

a pattern common to low-grade lymphomas, in which we learned

more than half a decade ago that outcomes were not affected by ex-

tent of initial therapy, ranging from intensive treatment (including

high-dose therapy and stem cell transplantation) to simply obser-

vation, similar to 12 of the patients in our current study. It appears

that the natural history of early-stage MCL could be similar to in-

dolent non-Hodgkin’s lymphomas, in which several biomarkers

have emerged as indicators of more indolent growth, including a

proliferation index of<10% [14], lack of SOX 11 expression, or

hypermutation of the immunoglobulin heavy chain variable re-

gion genes. Future studies evaluating for these biomarkers in pa-

tients with limited stage MCL may further support its indolent

nature.

Because early-stage MCL is an infrequent presentation, we col-

lected data from several institutions around the world to provide

a more robust analysis; however, this is also a major shortcoming,

as cases were not managed consistently, including extent of stag-

ing work-up, laboratory testing thus limiting our ability to deter-

mine the MIPI score (4), and treatment selection biases.

Nevertheless, through this international collaborative effort, we

were able to demonstrate a favorable long-term survival out-

come in patients with early stage MCL, regardless of the type or

intensity of the treatment. Because this was a retrospective multi-

institutional study, its findings should still be regarded as prelim-

inary, to guide future efforts to define a subgroup of MCLs that

might have a different biologic etiology as well as different

outcomes.
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