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Background: CD5-positive (CD5+) diffuse large B-cell lymphoma (DLBCL) shows poor prognosis and frequent
central nervous system (CNS) relapses under anthracycline-containing chemotherapy. The aim of this study was to
determine the prognosis and CNS rélapse incidence of CD5+ DLBCL in the rituximab era.

Patients and methods: We analyzed 337 patients with CD5+ DLBCL who received chemotherapy with
(R-chemotherapy group; n = 184) or without (chemotherapy group; n = 153) rituximab.

Results: No significant difference was found in clinical background comparisons between the two groups. In the
R-chemoctherapy group, 60% of the patients were older than 65 years at diagnosis. Both the complete response rate
and overall survival (OS) were significantly better in the R-chemotherapy group (P = 0.0003 and P = 0.002,
respectively). Multivariate analysis confirmed that chemotherapy without rituximab was associated with unfavorable
0S. However, the probability of CNS relapse did not differ between the two groups (P = 0.89). The CNS relapse was
strongly associated with short OS (P < 0.0001). In the R-chemotherapy group, 83% of patients who experienced CNS
relapse had parenchymal disease.

Conclusions: Our results indicate that rituximab improves the OS of patients with CD5+ DLBCL but does not
decrease the CNS relapse rate. More effective treatments with CNS prophylaxis are needed for CD5+ DLBCL
patients.

Key words: CD5, central nervous system, diffuse large B-cell lymphoma, prognosis, rituximab

CD5+ DLBCL was associated with female predominance,
higher age at diagnosis, higher serum lactate dehydrogenase
(LDH) level, and higher risk groups in the international
prognostic index (IPI) [8]. In the pre-rituximab era, CD5+
DLBCL showed a significantly poorer survival outcome than
CD5-negative DLBCL under conventional anthracycline-

introduction

Diffuse large B-cell lymphoma (DLBCL) is the largest
lymphoma subcategory and has heterogeneous biological
properties [1]. DLBCL cases (5%—10%) are CD5 positive
(CD5+) [2-5]. CD5+ DLBCL has been included as an

immunohistochemical subgroup in the fourth edition of the
World Health Organization (WHO) classification [1]. Our two
nationwide retrospective studies in Japan [6, 7] revealed that
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containing chemotherapy [6, 9, 10]. CD5+ DLBCL is also
characterized by a high central nervous system (CNS) relapse
rate [7].

The current standard therapy for DLBCL incorporates

'rituximab, but three independent groups have reported that

CD5+ DLBCL is associated with a poorer overall survival (OS)
rate than CD5-negative DLBCL, regardless of the use of

© The Author 2011. Published by Oxford University Press on behalf of the European Society for Medical Oncology.

All rights reserved. For permissions, please email: journals.permissions@oup.com

98



rituximab [3, 10, 11]. To explore a more effective therapeutic
strategy for CD5+ DLBCL, it is important to examine the
response and failure rate of chemotherapy with rituximab in
a large number of CD5+ DLBCL cases.

Hence, we conducted the third nationwide retrospective
study of >300 Japanese patients with CD5+ DLBCL who
received chemotherapy with (R-chemotherapy group) or
without (chemotherapy group) rituximab.

patients and methods

patients and treatment

Two hundred and eighty-one patients who were diagnosed with CD5+
DLBCL between 2002 and 2007 were retrospectively registered in this study
from 31 participating centers. CD5+ DLBCL was diagnosed by expert
hematopathologists (listed in the Appendix) in accordance with the WHO
classification [1]. CD20 and/or CD79a positivity on the tumor cells was
confirmed by immunohistochemical staining or flow cytometry. Based on
our experience that CD5 expression in DLBCL was less visible when tissue
sections were examined using paraffinized materials [7], we primarily used
flow cytometry and/or immunohistochemical analysis of frozen sections to
examine the expression of CD5. We used paraffin-embedded sections only
if fresh or frozen material was unavailable. We registered consecutive
patients who were diagnosed with CD5+ DLBCL, regardless of the
availability of follow-up data. Intravascular large B-cell lymphoma [12],
primary DLBCL of the CNS, secondary CD5+ DLBCL [4], cyclin D1+ cases,
and cases with insufficient follow-up data were excluded from the study
population (Figure 1). Patients who had not received any chemotherapy
were also excluded. As a result, 230 patients were included in the present
series (Figure 1). The study protocols used were approved by the
institutional review board at each participating hospital and complied with
all provisions of the Declaration of Helsinki.

We previously reported an analysis of 120 patients with CD5+ DLBCL
from a pathological perspective [7]. Our current cohort also included 107
of these 120 patients from our previous series. The remaining 13 patients
were excluded as they had not received chemotherapy. The final total of the
patient cohort in the present analysis was thus 337 patients with CD5+
DLBCL who had received chemotherapy (Figure 1). In 95 of these patients
(28%), CD5 expression could only be examined by immunohistochemistry
using paraffin sections.

Previous Series Present Series

120 patients 281 patients

.............. J’*
238 patients

b {Receved crometheepy - 1
107 patients 230 patients

v \1/ ‘1’
153 patients 184 patients

| Chemotherapy Group l I R-Chemotherapy Group I

46 patients

Figure 1. Patient selection. *Forty-three patients were excluded due to the
following reasons: lack of clinical data (n = 25), intravascular large B-cell
lymphoma (n = 2), primary diffuse large B-cell lymphoma (DLBCL) of the
central nervous system (n = 7), secondary CD5-positive DLBCL (1 = 6),
cyclin D1+ cases (# = 2), and non-DLBCL status (n = 1).
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Patients received treatment for CD5+ DLBCL according to the respective
institutional protocols. Patients who had received any rituximab treatment
cycles (median, seven cycles; range one to eight cycles) were assigned to the
R-chemotherapy group, and the dose of rituximab was 375 mg/m? for all
patients in this group. A pretreatment evaluation of the cerebrospinal fluid
(CSF) was not required. CNS prophylaxis was carried out on a patient-by-
patient basis in accordance with the clinical decisions made within each
institute.

definition of CNS relapse

The definition of CNS relapse used in the current study was previously
reported by Bernstein et al. [13] and defined as leptomeningeal, brain
parenchymal, or intradural involvement with lymphoma, as

documented by pathological, radiological, and/or clinical criteria. Patients
with epidural or vertebral body involvement were not classified as having
CNS relapse. Based on the criteria of a study from Germany [14],
patients with the first recurrence of lymphoma to the CNS after achieving
complete response (CR), uncertain CR, or partial response and those with
spread of disease to the CNS during first-line therapy were included in this
study.

statistical analysis

Distributions of variables between the two groups were assessed using
Fisher’s exact test. OS and time to CNS relapse were calculated according to
the Kaplan-Meier method. Two-year CNS relapse rate was estimated by
Cox regression. Multivariate analysis was carried out using Cox regression.
The impact of CNS relapse on survival was assessed as a time-dependent
covariate. All P values were two-sided and had an overall significance level
of 0.05. Statistical analyses were carried out with Stata SE 11 software
(StataCorp, LP, College Station, TX).

results

patient characteristics

Patient characteristics are listed in Table 1. The

chemotherapy group composed of 153 patients, whereas the
R-chemotherapy group contained 184 patients (Figure 1). The
median age of all patients in both groups was 65 and 67 years,
respectively. In the R-chemotherapy group, 103 patients (60%)
were older than 65 years. No statistically significant differences
in baseline patient characteristics were found between the two
groups.

treatments

Treatment details are summarized in Table 2. A total of 147
patients (97%) in the chemotherapy group and 180 patients
(98%) in the R-chemotherapy group received anthracycline-
containing chemotherapy. The most popular chemotherapeutic
regimen was a standard CHOP (combination chemotherapy
with cyclophosphamide, doxorubicin, vincristine and
prednisone) (-like) regimen, which was selected as an initial
treatment for 111 patients (73%) in the chemotherapy group
and for 168 patients (91%) in the R-chemotherapy group. In
the chemotherapy group, 24% of the patients received
chemotherapies that were more intensive than the standard
CHOP (-like) regimen.

CNS prophylaxis was carried out in five patients in the
chemotherapy group. Among them, four patients received
intrathecal administration of methotrexate and the remaining
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Table 1. Baseline patient characteristics

Age, years

Median 67 65

Range 15-93 22-93

<60 years 103 48 31

>60 years 234 105 69
Sex

Male 176 78 51

Female 161 75 49
Stage

I-1I 128 56 37

I-1v 209 97 63
Performance status

Qorl 235 104 68

>1 95 48 32
Extranodal sites

Oor1l 249 : 114 75

>1 88 39 25
Serum LDH

Normal 97 40 26

Elevated 239 113 74
IPI risk categories

Low © 164 75 49

High 173 78 51
B symptoms

Absent 214 91 61

Present 113 57 39
BM and/or PB involvement

Absent 248 112 73

Present 81 41 27
CNS involvement

Absent 326 147 96

Present 11 6 4

67
15-91
55 30 0.81
129 70
98 53 0.74
86 47
72 39 0.65
112 61
131 74 0.33
47 26
135 73 0.90
49 27
57 31 0.34
126 69
89 ' 48 0.91
95 52
123 69 0.19
56 31
136 77 0.44
40 23
179 97 0.56
5 3

LDH, lactate dehydrogenése; IPI, international prognostic index; BM, bone marrow; PB, peripheral blood; CNS, central nervous system.

patient received whole-brain radiation. CNS prophylactic
therapy was conducted more frequently in the R-chemotherapy
group than in the chemotherapy group (P < 0.001; Table 2). Of
these individuals, 25 patients received an intrathecal
administration of methotrexate with or without cytarabine.
Two patients received whole-brain radiotherapy because they
had CNS involvement as well as systemic involvement at
diagnosis.

Five patients (3%) in the chemotherapy group and 21
patients (11%) in the R-chemotherapy underwent stem-cell
transplantation (SCT), with two of these patients in the R-
chemotherapy group receiving allogeneic SCT.

response to initial therapy and survival

CR was achieved after initial treatment in 101 (66%) patients in
the chemotherapy group and 148 (80%) patients in the

R-chemotherapy group. The CR rate was significantly higher in
the R-chemotherapy group (P = 0.003). The median follow-up
of surviving patients was 68 months (range 6-190 months) in
the chemotherapy group and 30 months (range 7-82 months)

Volume 22 | No. 7 | July 2011

in the R-chemotherapy group. The OS in the R-chemotherapy
group was also significantly higher than that in the
chemotherapy group (log-rank test, P = 0.002; Figure 2). The
2-year OS rate was 54% in the chemotherapy group and 70% in
the R-chemotherapy group.

The results of our univariate and multivariate analyses of the
OS rates to assess the impact of clinical features in the entire
cohort of 337 CD5* DLBCL patients are shown in Table 3. By
univariate analysis, we identified chemotherapy without
rituximab, male sex, the presence of B symptoms, and all five
risk factors of the IPI as important prognostic factors for the
OS. Intensive chemotherapy was not associated with a reduced
OS. By multivariate analysis, chemotherapy without rituximab
[hazard ratio (HR) 1.72; 95% confidence interval (CI) 1.23—
2.43; P = 0.002], male sex, and all the risk factors of the IPI
except for extranodal sites were each identified as independent
prognostic factors affecting the OS. In addition, when
multivariate analysis was carried out for chemotherapy without
rituximab, male sex and all IPI categories were found to be
significant and independent prognostic factors.

doi:10.1093/annonc/mdg627 | 1603
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Table 3. Multivariate analyses affecting overall survival (n = 337)

Comparison with risk factors
Rituximab (—)
Age (>60 years)
Sex (male)
B symptoms (present)
PS (2-4)
Serum LDH (above normal)
Stage (III or IV)
Extranodal (more than one site)
Intensive chemotherapy
Comparison with IPI categories
Rituximab (—)
Sex (male)

1.69 (1.21-2.36)
2.14 (1.47-3.12)
1.63 (1.18-2.25)
2.06 (1.30-2.83)
2.83 (2.05-3.91)
3.24 (2.08-5.04)
2.18 (1.53-3.11)
1.56 (1.11-2.17)
1.00 (0.66-1.54)

1.69 (1.21-2.36)
1.63 (1.18-2.25)

IPI (high or high-intermediate) 3.28 (2.33-4.63)

0.002 1.72 (1.23-2.43) 0.002
<0.001 2.40 (1.62-3.57) <0.001

0.003 1.61 (1.16-2.23) 0.004
<0.001 - -
<0.001 1.89 (1.33-2.68) <0.001
<0.001 1.86 (1.14-3.02) 0.013
<0.001 1.68 (1.12-2.53) 0.013

0.010 - -

0.97 - -

0.002 1.85 (1.33-2.59) <0.001

0.003 1.52 (1.10-2.09) 0.011
<0.001 3.33 (2.36-4.70) <0.001

HR, hazard ratio; CI, confidence interval; LDH, lactate dehydrogenase; 1P, international prognostic index.
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Figure 3. Central nervous system (CNS) relapse in CD5-positive diffuse
large B-cell lymphoma patients. (A) Probabilities of CNS relapse of
patients in the chemotherapy group (n = 153) and the R-chemotherapy
group (1 = 184) assessed using the Kaplan—-Meier method. (B) Impact of
CNS relapse on overall survival of patients in the R-chemotherapy group
(n = 184) assessed using time-dependent analysis.

and one received whole-brain radiotherapy. For the remaining
patient, there was no available data concerning CNS
prophylaxis.
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discussion

Our current retrospective study confirms that the OS of CD5+
DLBCL is improved by addition of rituximab to conventional
chemotherapies. We also demonstrate that the 2-year CNS
relapse rate in CD5+ DLBCL remains high (12.7%) despite the
use of rituximab and that CNS relapse is significantly associated
with shortened survival of these patients.

We previously reported a high CNS relapse rate (13%) in 120
patients with CD5+ DLBCL at a median follow-up of 6.8 years
[7]. The incidence of CNS relapse in aggressive non-Hodgkin’s
lymphomas, except in lymphoblastic lymphoma and Burkitt’s
lymphoma, has been reported to be <5% [15-17]. In the
present study, the 2-year CNS relapse rate of CD5+ DLBCL was
11.6% in the chemotherapy group and 12.7% in the
R-chemotherapy group. These two rates were not significantly
different, which indicates not only that CD5+ DLBCL has
a high CNS relapse rate but also that the addition of rituximab
did not reduce the CNS relapse rate in patients with CD5+
DLBCL. Although the observation period in the R-
chemotherapy group was shorter than that of our previous
study (30 versus 81 months), the incidence of CNS relapse was
still >30%. Moreover, our results show that CNS relapse
affected the reduced OS rate of CD5+ DLBCL in the
R-chemotherapy group. These findings suggest that CNS
prophylaxis is required to further improve the OS of CD5+
DLBCL in the rituximab era.

A large retrospective study from Germany identified risk
factors for CNS relapse in elderly patients with DLBCL [14].
The presence of more than one site of extranodal involvement
and B symptoms were identified as independent risk factors for
CNS relapse by multivariate analysis. In contrast, poor
performance status was the only independent risk factor for
2-year CNS relapse in our CD5+ DLBCL cohort. We
considered that this discrepancy in the results between the
German study and ours may be due to difference in the disease
status of the subjects analyzed; our cohort was composed of
CD5+ DLBCL patients only and, therefore, not representative of
all types of DLBCL.

doi:10.1093/annonc/mdab27 | 1605
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Table 2. Treatment details and patterns of CNS relapse

n =153
Cx without anthracycline 6

Treatment details

Standard CHOP or CHOP-like 111
Intensive Cx* 36
Biweekly CHOP 10
Third-generation regimen 22

HD cytarabine-containing Cx
CNS prophylaxis 5
Median number of rituximab (range) -

Patterns of CNS relapse n=25
Brain parenchymal 15°
Leptomeningeal 5
Both parenchymal and leptomeningeal 1
Intraocular 2
Intradural 2

73
24

14

60
20

@ o H»

Annals of Oncology

n =184
4 2 0.52
168 91 <0.001
12 7 <0.001
2 1 0.014
6 3 <0.001
4 2 1.00
27 15 <0.001
7 (1-8) - -
n=24
16 66 0.77
3 13 0.70
4 17 0.19
1 4 . 0.58
0 0 0.49

“Biweekly CHOP, third-generation regimen, and HD cytarabine-containing chemotherapy.

*One patient who had both brain parenchymal and intraocular relapse.
“One patient who had both intradural and leptomeningeal relapses.

Cx, chemotherapy; CHOP, combination chemotherapy with cyclophosphamide, doxorubicin, vincristine and prednisone; HD, high dose; CNS, central

nervous system.

80
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260
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Figure 2. Overall survival of patients in the chemotherapy group (n =
153) and in the R-chemotherapy group (n = 184).

In the R-chemotherapy group, 19 patients received
autologous SCT. Among them, all eight patients who received
autologous SCT during the first CR had survived without
relapse as of the last follow-up (median progression-free
survival of 43 months).

CNS relapse in CD5+ DLBCL

Among our 337 patient subjects, 25 in the chemotherapy
group and 24 in the R-chemotherapy group experienced CNS
relapse during the follow-up period (Table 2). There was no
significant difference in the probability of CNS relapse between
these two groups (P = 0.89, Figure 3A). The 2-year CNS relapse
rate was found to be 11.6% (95% CI 7.1% to 18.6%) in the
chemotherapy group and 12.7% (95% CI 8.5% to 18.8%) in

1604 | Miyazaki et al.

the R-chemotherapy group. A time-dependent

covariate analysis of the R-chemotherapy group further
revealed that CNS relapse strongly affected the OS of CD5+
DLBCL (P < 0.0001, Figure 3B).

Twenty of 24 patients in the R-chemotherapy group and
19 of 25 patients in the chemotherapy group experienced an
isolated CNS relapse. Patterns of CNS relapse in both
groups are shown in Table 2. In both groups, brain
parenchymal relapse was the most frequent pattern of CNS
relapse (60% in the chemotherapy group and 66% in the
R-chemotherapy group). The incidence of each pattern of
CNS relapse did not significantly differ between these
two groups. In the R-chemotherapy group, 83% (20/24) of
patients who experienced CNS relapse had parenchymal
disease.

To identify risk factors of CNS relapse in CD5+ DLBCL, we
carried out univariate analyses of all the risk factors that had
been analyzed in the largest cohort of DLBCL in the report
from Boehme et al. [14]. Advanced stage, poor performance
status, high serum LDH level, the presence of B symptoms,
and bone marrow and/or peripheral blood involvement
were found to be significant risk factors by univariate analyses
(supplemental Table S1, available at Annals of Oncology
online). The multivariate analysis showed that poor
performance status was the only independent risk factor for
2-year CNS relapse (HR 2.81, 95% CI 1.54-5.13; P = 0.001).
Among the 24 patients who experienced CNS relapse in the
R-chemotherapy group, 11 patients (46%) had bone
marrow involvement at diagnosis. In addition, seven
patients (29%) received CNS prophylaxis during first-line
therapy. Of those patients, five received an intrathecal
administration of methotrexate with or without cytarabine

Volume 22 | No. 7 | July 2011
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In primary DLBCL of the CNS, the most common site of
involvement is the brain parenchyma [1]. Chemotherapy with
high-dose methotrexate followed by whole-brain radiotherapy
is the most commonly used approach for this disease [18]. As
75% of patients who experienced CNS relapse had brain
parenchymal disease (18 of 24) in the current study of CD5+
DLBCL, high-dose methotrexate may be more efficacious than
intrathecal administration of methotrexate or cytarabine to
prevent CNS relapse in CD5+ DLBCL patients. High-dose
chemotherapy with autologous SCT also appears to be an
effective approach in patients with CD5+ DLBCL because
some clinical trials have indicated efficacy for CNS lymphoma
[19, 20]. However, it should be noted that 60% of our
patients with CD5+ DLBCL were older than 65 years at
diagnosis and would therefore not be eligible for high-dose
chemotherapy.

Several clinical parameters such as elevated serum LDH
levels and extranodal or bone marrow involvement have been
established as risk factors for CNS relapse in DLBCL [13, 21,
22]. Based on the recent results of a study of aggressive
lymphoma, which mainly comprises DLBCL [13], bone
marrow involvement seems to be less significant. To date,
CD5 antigen expression is the only well-known molecular
marker that is closely associated with frequent CNS relapse in
DLBCL. Quijano et al. [23] developed a sensitive
immunophenotyping method for lymphoma cells in the CSF
that turned out to be useful in detecting unexplained CNS
involvement upon the diagnosis of DLBCL. To investigate the
significance of CD5 expression in CNS relapse of DLBCL,
further studies using such a procedure may be useful. The
relationship between CD5+ DLBCL and primary DLBCL of the
CNS should be clarified because the latter frequently shows
expression of CD5 (30%) [24]. Such approaches would be
expected to contribute to the establishment of both early
diagnosis of CNS involvement and optimal treatment in CD5+
DLBCL patients.

In conclusion, we herein report detailed therapeutic and
prognostic results for a fairly large number of CD5+ DLBCL
cases. Despite the use of rituximab, the 2-year OS of CD5+
DLBCL remains poor (70%). As CD5+ DLBCL is complicated
by a high incidence of CNS relapse, a more effective therapeutic
strategy with CNS prophylaxis is needed.
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Abstract

Objectives: Primary breast lymphoma (PBL) is rare, and its clinical behavior and standard initial treatment
are not yet established. Methods: We retrospectively analyzed the clinicopathological features and treat-
ment outcomes of 14 patients with primary breast diffuse large B-cell lymphoma. Results: There were
nine patients with stage IE and five with stage !IE disease. The median largest tumor diameter was
4.5 cm, and five patients had bulky disease >5 cm. The complete response rate was 94%. However, the
5-year progression-free survival rate was 52% with a median follow-up of 5.2 years. Patients with bulky
disease had an unfavorable prognosis. All five patients with bulky disease progressed or relapsed. Of the
four patients that recurred in the central nervous system (CNS), three had bulky disease although some
received rituximab. There were no CNS recurrences in the three patients who received CNS prophylaxis.
All eight patients who responded to radiotherapy (RT) did not have recurrences in the ipsilateral breast,
although one patient with bulky disease relapsed in the adjacent regional lymph nodes within the RT field
despite immunochemotherapy. Conclusions: Patients with bulky disease had a poorer prognosis and
recurred frequently in the CNS. CNS prophylaxis might yield better outcomes, but a larger, prospective trial
is needed to elucidate the optimal initial treatment of PBL in the rituximab era. ‘
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improved the outcome of patients with B-cell lymphoma
(8-10).

There are many retrospective series (2, 3, 5, 11-18) but
only two small prospective clinical trials (19, 20) which

Primary breast lymphoma (PBL) is a rare subtype of
non-Hodgkin’ lymphoma (NHL), comprising <1% of
all NHLs (1-3) and approximately 2% of extranodal
presentations (1, 3-6). In addition, <1% of all breast

malignancies are lymphomas (24, 7). Diffuse large B-cell
lymphoma (DLBCL) is the most common histologic sub-
type of PBL, accounting for 40-80% of cases (4, 6).
Cyclophosphamide, doxorubicin, vincristine, and predni-
sone (CHOP) chemotherapy are considered the standard
regimen for DLBCL. Recently, the addition of the
anti-CD20 antibody rituximab to the CHOP regimen has
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have reported the clinicopathological features of PBL.
Most studies recommend a chemotherapy regimen con-
taining anthracycline followed by radiotherapy (RT) (12—
14). The S-year survival rate in the recent larger series
ranges from 61% (11) to 73% (12) with anthracycline-
containing regimens with or without RT. Some series
have suggested that PBL has a poorer prognosis than
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aggressive NHLs with mainly nodal involvement; more-
over, PBL tends to recur predominantly in extranodal
sites, with especially significant risk in both the ipsilateral
" and contralateral breast and in the central nervous sys-
tem (CNS) with a recurrence rate ranging from 7% to
29% (5, 11, 13, 16, 17, 19, 21, 22). However, other series
have reported that the prognosis and incidence of CNS
involvement of PBL were similar to those of aggressive
nodal NHLs of the same stage (12, 18, 20). Thus, the
clinical course and pathological features of PBL, and
what constitutes the optimal initial treatment, remain to
be elucidated. Therefore, we conducted a retrospective,
single-institution study to analyze the clinicopathological
features, treatment efficacy, and prognostic factors in
patients with PBL.

Patients and methods

Patients

‘Data on 20 patients with PBL who were treated at the
National Cancer Center Hospital from January 1999 to
December 2008 were analyzed retrospectively. Patients
with recurrent lymphoma in the breast and those initially
presenting with systemic disease including breast involve-
ment were excluded according to the definition previ-
ously reported (1). Patients were considered to have
bulky disease if the largest tumor was >5 cm in diame-
ter. The study protocol was approved by the institutional
review board of the National Cancer Center Hospital,
Tokyo, Japan.

Staging

The initial staging in all patients included history and
physical examination, blood tests, computed tomography
(CT) of the neck, chest, abdomen, and pelvis, bone mar-
row aspiration, and upper gastrointestinal endoscopy.
Patients were staged according to the Ann Arbor classifi-
cation system (23). Staging of extranodal NHLs within
bilateral paired organs remains controversial, but in this
study, patients with bilateral presentation were catego-
rized as stage IE. Evaluation of the CNS at diagnosis by
CT, magnetic resonance imaging (MRI), or lumbar
puncture with cerebrospinal fluid analysis was performed
only if clinically indicated. The International Prognostic
Index (IPI) (24) was used to assess prognosis.

Treatment

Patients received 3 or 4 courses of CHOP with or with-
out RT, whereas patients with bulky disease received 6
or more courses of CHOP. RT was scheduled before the
commencement of chemotherapy because the disease was

© 2011 John Wiley & Sons A/S
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local, and the radiation field included the involved breast
and the regional lymph nodes (the axillary and the supr-
aclavicular region). Rituximab has been available for
DLBCL through the Japanese National Health Insurance
system since September 2003, and patients also received
rituximab since then. CNS prophylaxis, consisting of
intrathecal methotrexate (IT-MTX, four doses of 15 mg
each), was administered at the treating physician’s discre-
tion.

Statistical analysis

Response was assessed after completion of the initial
therapy according to the response criteria for NHLs (25).
Overall survival (OS) was calculated from the date of
diagnosis to the date of last follow-up or death from any
cause. Progression-free survival (PFS) was calculated
from the date of diagnosis to the date of disease progres-
sion, death from any cause, or last follow-up. OS and
PFS were estimated by the Kaplan—Meier method (26).
The following variables were analyzed for prognostic sig-
nificance for OS and PFS: Ann Arbor clinical stage
(stage IE vs. stage IIE), the largest tumor size (<5 cm vs.
>5 cm), and age (<60 vs. 260). Because the proportion
of patients with elevated lactate dehydrogenase (LDH)
levels (2 of 14 patients) or the patients classified as the
low-intermediate or high-risk group according to the IPI
(1 each of 14 patients) was very low (Table 1), these vari-
ables were not analyzed. The log-rank test was used to
compare survival curves. A P value <0.05 for a
two-sided test was considered statistically significant. All
statistical analyses were performed using Dr SPSS 11
software, release 11.0.1J (SPSS Japan, Tokyo, Japan).

Results

Patient characteristics

Using the World Health Organization (WHQO) classifica-
tion, 4th edition (27), there were 17 patients with
DLBCL, two patients with follicular lymphoma, one
patient with mucosa-associated lymphoid tissue (MALT)
lymphoma, and no patients with T/NK-cell lymphoma.
Because the proportion of the patients with primary
breast low-grade B-cell NHLs was very low (15%, 3/20),
the patient population in this study was limited to the
DLBCL patients. As three patients were excluded
because of Stage IV disease, 14 DLBCL patients were
analyzed in this study.

The diagnosis of PBL was established with a core nee-
dle biopsy in eight patients, excisional biopsy in four
patients, and mastectomy with regional lymph node
resection in two patients. Patient characteristics are sum-
marized in Table 1. There were nine patients with stage
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Table 1 Patient characteristics

Fukuhara et al.

Table 2 Initial treatment

No. (%) No. (%)
Age Treatment Chemotherapy only 3(21)
Median 57.5 years Surgery + Chemotherapy 2 (14)
Range 24-69 years Chemotherapy + RT ) 9 (64)
<60 years 10 (71) Surgery Mastectomy + axillary dissection 2
>60 years 4 (29) Chemotherapy ~ CMF regimen 1
Gender CHOP regimen 13
Male 0(0) No. of cycles  2-4 3
Female 14 (100) 6 6
Primary site of lymphoma 8 4
Unilateral breast 12 (86) With Rituximab 3-8 7 (50)
Bilateral breast 2 (14) With IT-MTX 4 321
Tumor size’ RT
<bem 9 (64) Field Involved breast + regional LNs 9 (64)
>5cm 5 (36) Dose (breast) Median (Range) 40 (40-46)
Nodal involvement Dose {regional) 30 (30-32)
None 9 (64)
Axillary only 4 (29) CMF, cyclophosphamide, methotrexate, and fluorouracil; CHOP, cyclo-
Supraclavicular + axillary 1(7) phosphamide, doxorubicin, vincristine, and prednisone; RT, radiother-
ECOG Performance Status apy; IT-MTX, intrathecal administration of methotrexate; LNs, lymph
0 13 (93) nodes.
1 1(7)
LDH
SIZ :/r:tael g 12 f?g; RT‘ to the involv;d bregst was administered in nine
Ann Arbor stage patients (8 of 9 patients with stage IE disease and 1 of 4
IE gwa  with stage IIE disease) with total doses ranging between
HE 5 (36) 40 and 46 Gray (Gy) and to the regional lymph nodes
B symptoms (the axillary and the supraclavicular regions) with total
Absent 13093} doses ranging between 30 and 32 Gy. Intrathecal CNS
IPIPresent 17 prophylaxis was given in three patients.
Low 12 (86)
Low-intermediate 1(7) Outcomes
High 1(7)

ECOG PS, Eastern Cooperative ‘Oncology Group Performance status;
LDH, lactate dehydrogenase; IPI, International Prognostic Index.
For bilateral cases, the diameter of the larger tumor is indicated.

IE and five with stage IIE disease. The median age of all
14 female patients was 57.5 years (range 24—69 years).
There were two patients who presented with bilateral
breast involvement at diagnosis. The median diameter of
the largest tumor was 4.5 cm, with five patients exhibit-
ing bulky disease. Regional nodal involvement was
observed in 36% of the patients.

Treatment

Table 2 shows the initial treatment regimens. There was
one patient who had undergone mastectomy and a regi-
men of cyclophosphamide, methotrexate, and fluoroura-
cil under the clinical diagnosis of breast cancer but was
later histopathologically diagnosed as having DLBCL.
The remaining 13 patients received CHOP with or with-
out RT. Rituximab was administered in seven patients.
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After the initial treatment, 13 patients (93%) showed a
complete response (CR) and one patient (7%) showed a
partial response (PR). With a median follow-up period
of 5.2 years, the estimated OS and PFS rates at 5 years
were 76% and 52%, respectively (Fig. 1). The median
PFS and OS were not reached at the time of analysis.

Prognostic factors

The presence of bulky disease adversely affected both
rates of OS and PFS (Fig. 2A and B, respectively). The
Ann Arbor stage and age were not predictive of either
OS or PFS (data not shown).

Relapse or progression

The details of patients with relapse or progression are
shown in Table 3. Among the 13 patients who achieved
CR after the initial treatment, six patients (43%)
relapsed. Patient 3 achieved PR but progressed within
3 months of completion of initial therapy. In total, 7 of
the 14 patients relapsed or progressed.

© 2011 John Wiley & Sons A/S
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All five patients with bulky disease relapsed or pro-
gressed, whereas only 2 of 9 patients with tumors <5 cm
experienced relapse. Of the two patients with bilateral
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breast involvement, one patient relapsed. The median
interval between the completion of the initial therapy
and relapse was 12 months. Relapse occurred more than
2 years after the completion of the initial therapy in two
patients, occurring in the axillary lymph nodes and the
CNS, respectively (Patients 5 and 6).

CNS involvement and CNS prophylaxis

There were four patients (29%) who had recurrence in
the CNS, including three mortalities because of progres-
sive disease. The CNS was the first site of relapse or pro-
gression in three patients (21%); it was the third relapse
site in the remaining patient. Two patients had CNS
relapse within 3 months after the initial therapy, and the
other two patients had CNS relapse more than 3 years
after the initial therapy. Half of the patients had paren-
chymal brain metastases, and half had leptomeningeal
involvement. In the five patients with bulky disease, 3
(60%) had CNS relapses. In patients with disease <
5 c¢m, one patient had (11%) progression into the CNS
as the third relapse site (Patient 1 in Table 3). There were

sy
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Figure 2 Overall (A) and progression-free survival (B) by tumor size.

Table 3 Details of relapse or progression

Interval
Response  to relapse First site of

Patient Tumor Initial to initial or progression  relapse or Subsequent site(s) of relapse or

No. Stage size [cm) treatment treatment  (months)? progression progression Outcome
1 | <5 CHOP — RT CR 12 Hypodermis Hypodermis, CNS (parenchyma) Alive
2 | <5 CHOP — RT CR 18 Cervical LNs, BM Multiple LNs Alive
3 | >5 CHOP — RT PR 3 Initial breast - Dead
4 | >5 R-CHOP — RT CR 3 CNS (parenchyma) - Dead
5 | >5 R-CHOP - RT CR 44 Axillary LNs - Alive
6 Il >5 CHOP — RT CR 40 CNS (leptomeninges) - Dead
7 I >5 R-CHOP CR 2 CNS (leptomeninges) Rectum, adrenal grand Dead

CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone; R, rituximab; RT, radiotherapy; CR, complete response; PR, partial response;
PD, progressive disease; CNS, central nervous system; LNs, lymph nodes; BM, bone marrow.

'Bilateral breast.
2|nterval to relapse or progression after the completion of therapy.

© 2011 John Wiley & Sons A/S
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no CNS recurrences in the three patients who received
CNS prophylaxis. However, 4 of 11 patients (36%) who
had not received CNS prophylaxis had CNS involve-
ment.

Relapse/Progression in the breast site and IF-RT

There was one progression in the ipsilateral breast. The
progression occurred in the initial breast site after PR
induced by the initial treatment. Radiotherapy was
administered after chemotherapy in nine patients. Within
the RT field, there was 1 progression after PR in the ini-
tially involved breast and 1 recurrence after CR in the
axillary lymph nodes in 30 Gy irradiated region 3.7 years
after the completion of RT (Patients 3 and 5 in Table 3);
both patients had bulky disease. In the remaining seven
patients who received RT, no relapses occurred within
the RT field or in the contralateral breast. On the other
hand, none of the eight patients who had not received
RT relapsed in the ipsilateral breast.

Immunochemotherapy

All the seven patients who received rituximab showed
CR, among them three relapses occurred: 2 in the CNS
and 1 in the axillary lymph nodes within the RT field.
All three patients with bulky disease who received ritux-
imab relapsed. On the other hand, all four patients with
<5 cm bulk who received rituximab maintained a CR.
Addition of rituximab to chemotherapy did not have any
prognostic significance on either OS or PFS (data not
shown).

Discussion

Some studies have suggested that PBL portends a poorer
prognosis than aggressive nodal NHL, with a 5-year
survival rate ranging from 61% to 73% in recent larger
series (11, 12). In the present study, the estimated 5-year
OS and PFS rates were 69% and 36%, respectively. Our
results were similar to those previously reported (11, 12).
Furthermore, most patients (13/14 patients, 93%) had a
CR, although seven patients (50%) relapsed. The median
interval between the completion of the initial therapy
and relapse was 12 months, with two patients relapsing
more than 2 years later. A high proportion of relapses
despite the high CR rate might contribute to poor prog-
nosis in PBL patients. Therefore, improvement in risk
stratification of patients and tailoring initial treatment
regimens to such may lead to better outcomes in PBL by
reducing the rate of relapse.

We found that if the maximum tumor diameter at
diagnosis was above 5 cm, there was a negative prognos-
tic impact on OS and PFS. It is noteworthy that all of
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the patients with bulky disease relapsed or progressed.
Patients with bulky disease comprised 3 of the 4 patients
with CNS involvement and one patient with ipsilateral
breast progression. Prognostic factors such as age (7,
28), IPI (2, 18, 21), PS (11, 21, 29), stage (2, 7, 13, 21),
LDH (21, 29), tumor size (2, 18, 30), and the number of
extranodal sites (11) have been shown to predict out-
comes in patients with PBL.

We observed four CNS relapses in 14 patients. The
higher incidence of CNS involvement (4/14 patients,
29%) in our study when compared to previous studies
(5, 11-13, 16-22) may reflect bias because of the small
sample size. Some retrospective studies have reported a
high incidence (ranging from 12% to 39%) of CNS
relapse in patients with DLBCL of the breast (5, 13, 17,
19, 21, 22). In contrast, The International Extranodal
Lymphoma Study Group (IELSG) and Stanford Univer-
sity reported only 5% and 3% rates of CNS relapse,
respectively (12, 29); however, 38% of the patients in the
latter study were diagnosed as having low-grade B-cell
lymphomas. Therefore, they suggested that CNS prophy-
laxis did not appear to be routinely indicated (12, 29).
However, the risk of CNS relapse and the efficacy of
CNS prophylaxis have not yet been clearly defined.
Although the eligibility criteria of our study was limited
to patients with localized disease, our study showed a rel-
atively high incidence of CNS relapse (4/14 patients,
29%), which was similar to as that in the previous
report; that is 30% of patients with early stage PBL (22).
In DLBCL patients, the high levels of LDH and the
high-risk group according to the IPI were the predictors
for CNS involvement (31). However, these populations
were very small in our study. On the other hand, when
viewed in the tumor diameter, there was a higher risk of
CNS relapse in patients with bulky disease (>5 cm) (3/5
patients, 60%), whereas only 1 of the 9 patients with
<5 cm disease had CNS involvement, and as the third
site of relapse. Therefore, this may imply that tumor size
is an important risk factor for CNS involvement. Addi-
tionally, the higher rate of CNS relapse (4/11 patients,
36%) in patients who did not receive CNS prophylaxis,
in contrast to no CNS relapses in patients who did
receive CNS prophylaxis, suggests that CNS prophylaxis
is beneficial although the number of patients was small.

In our study, two patients had CNS relapse within
3 months after the initial therapy. We cannot deny the
possibility of initial CNS involvement at the time of
diagnosis because the patients who were analyzed in the
current study had not undergone the examination of the
cerebrospinal fluid before the treatment was instituted.
On the contrary, the other two patients had CNS relapse
more than 3 years after the initial therapy. There is
another possibility that CNS relapse after durable CR
resulted from a secondary CNS lymphoma because the
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recent analysis of the complementarity-determining
region 3 of the immunoglobulin heavy chain revealed
that the lymphoma clone in CNS was different from that
of the original breast lymphoma in one patient (32).

Although a high relapse rate in the ipsilateral breast
has been reported in a number of retrospective studies
(13, 21), the IELSG study showed that the rate of ipsilat-
eral progression was substantially reduced by the use of
RT, which might have contributed to an improvement in
outcomes in patients with localized high-grade PBL (12).
In our study, among the nine patients who received RT,
there was one progression and one relapse observed
within the RT field. The patient who progressed had
only a PR after the initial course of chemotherapy fol-
lowed by radiotherapy, and the tumor that relapsed in
the axilla was in 30 Gy irradiated region. The remaining
seven patients had no relapses within the RT field. In
addition, patients who either progressed or relapsed
within the RT field had bulky disease. Although a high
rate of relapse in the contralateral breast has been previ-
ously reported (5, 12, 17, 22), there were no instances of
contralateral breast relapse in this study.

Finally, rituximab plus CHOP (R-CHOP) has become
the standard chemotherapy regimen for DLBCL. The
studies that analyzed outcomes in PBL showed that there
was no improvement even when rituximab was added to
CHOP (18, 20). In the present study, we administered
R-CHOP to seven patients. All the patients with bulky
disease treated with rituximab relapsed, but their coun-
terparts with tumors <5 cm did not. This might suggest
that the patients with bulky disease have a poorer prog-
nosis even in the rituximab era. Additionally, 2 of the 7
patients (29%) treated with rituximab experienced CNS
relapse. These results may indicate that CNS prophylaxis
reduces the probability of relapse and improves out-
comes in the rituximab era.

In conclusion, our study delineated the clinicopatho-
logic features of primary DLBCL of the breast. Most
patients achieved a CR, although they relapsed at a high
rate with some patients experiencing late relapses. Patients
with bulky disease demonstrated a poor prognosis. A high
rate of CNS relapses in patients with PBL suggests that
CNS prophylaxis might yield better outcomes, especially
in patients with bulky tumors > 5 cm. However, given the
small number of patients in this study, a larger scale, pro-
spective trial is needed to elucidate the optimal treatment
strategy for PBL, especially in the rituximab era.
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AFEATT A, 0% EiCBHEESHECTE 5.
2)DLBCL
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{bEEEOBEE, EmesMaimE, 2z sE
GREFEThNTWA., TN HFEDLEHTE
bEELEYEEL)VF VI TTHE. VI yFUT
THRLEEEICL > GERELFEEL D SEFLHHE
HHETHIEPREINTEY, EFTHFL 29T
HIBEMBEELEIZLON TS, bHRETIZ
R-CHOP SiENFFhIL S Z £ A%\, F7-, R-CHOP

B ERWT 2 ERE) Y ¥ v 7R BRI
5350 v ¥ o< THERFREIC L B GEREDMH LS
TEINTEY, DPIEICBWTLRBEFERZ BIEL
BB Thh T 5.,

FLICH L CTREFF 2 FTEOREIEREILL T
W5, HEDLDPETERE SN TV B ELRER L T,
TNTFITEY, 7T V)Y, RYFTLAFY,
yttrium-90 (*Y) ibritumomab tiuxetan (¥ 7 7 1) ») %
EWHAB.

4)MALT V) > /3f@

HSMERIIBWT, S DBEIEIRBEHREL LT
BET S, RODEEVBVEZFIIETH), FoOKE
G~y anNy §—FEEFEOLNE. § MALT Y
Y SPEE H. pylovi B2 & OBLEDSER L, H. pylori BHE
BENENTH Y, BERETIZ60~80%ThbH. bHHE
2B W T 2010 (2 MALT V) Y NJEIZX§ 5 H
pylori BREEE O RIEE 25 KER & v /e,

5) ATLL

HTLV-1E G L BmRICEET 5, EhOTTFETR
HEREBTHDH.ATLIZH LTI, JCOG ) v /8fEZ v —
T O X 5T, CHOP BEIZHRTIHEREL S
WERIGERETH B mLSGLSEED BB R 5
CEMIRENTEENEEE LTRBES TS/ iE
HENAHEL LT, CCRALETTAE, 70—+
s H 5. b ETEERE» LBEREARE T THNE
HOENTWEERITHY, ERKE I1HHHEATCR 27%
FEOCRPEEMAB L V) BWIREMENRE SN
7. 3RFE, BEPLER L mLSG156FHEE O BRRAERDYT
hiltTw5b, ’

116



A

Hh4k

3
~

pEop A

117 R

~




MERAHHIZEY B #lfz U 2 /\[EDaE

MmEWNAHIEE BAIAEY o SfE (IVLBCL) i3, 1959 4£1C Pfleger & Tappeiner (= & D #]® T
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