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Primary Breast Lymphoma: A Single‑institute Experience
in Taiwan
Che‑Wei Ou1, Lee‑Yung Shih1,2, Po‑Nan Wang1, Hung Chang1, Ming‑Chung Kuo1, Tzung‑Chih Tang1,
Jin‑Hou Wu1, Tung‑Liang Lin1, Yu‑Shin Hung1, Po Dunn1,2
Background: Breast is an uncommon location of lymphoma involve- At a Glance Commentary
ment. The most common type of primary breast lymphoma (PBL) is diffuse large B‑cell lymphoma (DLBCL). Scientific background of the subject
Rituximab is the widely used monoclonal antibody against
Primary breast lymphoma is rare. This
CD20+ B‑cell lymphoma, especially DLBCL. We aimed study aimed to analyze clinical features of
to analyze the clinical features, prognostic factors, and patients with primary breast lymphoma in
treatment outcome with or without rituximab in primary Chang Gung Memorial Hospital at Linkou,
search for prognostic factors and relapse
breast DLBCL.
Methods:
We retrospectively analyzed patients diagnosed with PBL pattern in patients with primary breast diffrom October 1987 to March 2012 in our hospital, exclud- fuse large B‑cell lymphoma, and compare
ing metastasis by whole‑body computed tomography and treatment outcome between patients receiving rituximab and those not receiveing
bone marrow study.
rituximab.
Results:
Twenty‑three patients were diagnosed with PBL. All
were females. Eighteen patients were stage IE and five What this study adds to the field
were stage IIE according to the Ann Arbor staging sysAccording to our study, patients
tem. Two patients had lymphoma other than DLBCL. seemed to be younger in Taiwanese coThe median age of primary breast DLBCL patients was horts. No prognostic factor was found.
48 years (range 27-79). Two were excluded from the Relapse in the central nervous system was
analysis due to refusal or ineligibility for chemotherapy. not uncommon. Addition of rituximab to
No significant prognostic factor was found. Patients chemotherapy did not bring about signifireceiving chemotherapy with (RC) or without (C) ritux- cant benefits.
imab were not significantly different in the 5‑year overall
survival (RC: 57.1%; C: 58.3%; p = 0.457) or progression‑free survival (RC: 57.1%; C: 50.0%;
p = 0.456). A high incidence of relapse in the central nervous system (CNS) (17.6%) was observed.
Conclusions: In accordance with prior literature reports, our Taiwanese cohort of primary breast DLBCL
seemed younger than those reported in Japan, Korea, and Western societies. Relapse in the
CNS was not uncommon. The benefit of rituximab in addition to chemotherapy was not statistically significant. Treatment modality remained to be defined by further large‑scale studies.
(Biomed J 2014;37:321-325)
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P

rimary breast lymphoma (PBL) is rare and accounts
for 0.38-0.7% of non‑Hodgkin’s lymphoma (NHL).
[1‑3]
The most common type of pathology of PBL is diffuse
large B‑cell lymphoma (DLBCL). The optimal treatment

of PBL remains undefined.[1,3‑10] On the other side, the
use of rituximab has brought a new era in the treatment of
lymphoma. In combination with chemotherapy, rituximab
has well‑proved efficacy in treatment of DLBCL.[11‑15] The
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therapeutic benefit, however, has not been shown for PBL. In
Taiwan, rituximab has been prescribed as a part of first‑line
treatment for DLBCL since 2006. We aimed to analyze
the clinical features of the patients diagnosed with PBL
in our hospital, and investigate whether the outcome for
primary breast DLBCL could be improved by the addition
of rituximab.

METHODS
Patient selection and clinical characteristics
From October 1987 to March 2012, patients with pathologically proved malignant lymphoma in the breast were
selected from the Cancer Registry of Chang Gung Memorial
Hospital. The criteria of PBL proposed by Wiseman et al.,[16]
were adopted, including (1) adequate pathologic evaluation, (2) close association of mammary tissue and lymphomatous infiltration, (3) no evidence of concurrent widespread
disease, and (4) no prior extramammary lymphoma. Those
who did not receive staging workup or treatment or did not
meet the criteria were excluded. Besides, the definition of
regional lymph node involvement was strictly limited to the
ipsilateral axillary group. The clinical features, pathology,
treatment modalities, and outcome were reviewed from
medical records.

Statistical analysis
Chi‑square analysis and Fisher’s exact test were used
for analysis of response rate and relapse rate, respectively.
Five‑year overall survival (OS) and progression‑free survival (PFS) were estimated by the Kaplan–Meier method.
Comparison of survival curves was done by the log‑rank
test. A two‑tailed p value less than 0.05 was considered
to be significant. All calculations were carried out by
using PASW Statistics software system (Windows version 18.0).

RESULTS
Clinical features and pathology
There were 23 patients diagnosed with PBL, with the
incidence rate of 0.49% of all NHL patients in a period of
25 years. All patients were females. The initial presentation
symptoms were breast mass in all patients except one who
initially presented with enlarged ipsilateral axillary lymph
nodes. The pathologic types included DLBCL (n = 21,
91.3%), B‑lymphoblastic lymphoma (n = 1, 4.3%), and
unspecified malignant lymphoma due to inadequate pathologic specimen for classification (n = 1, 4.3%). Median
follow‑up time was 45 months (range 5-241). The median
age of patients with DLBCL was 48 years (range 27-79).
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One was unsuitable for chemotherapy due to pneumonia
after operation, and she died shortly after diagnosis. Another
one refused chemotherapy for personal reasons. The remaining 19 patients received systemic chemotherapy composed
of cyclophosphamide, adriamycin, vincristine, and prednisolone (CHOP) or CHOP‑like regimen with or without
rituximab. The clinical characteristics are listed in Table 1. In
brief, left and right breasts were equally involved, and none
had bilateral involvement. Most patients had good performance status and normal lactate dehydrogenase (LDH). All
patients had low risk by International Prognostic Index (IPI).
Only one patient had B symptoms.

Treatment modalities and outcome
All patients included in the analysis received systemic
chemotherapy. Three patients had received mastectomy
before chemotherapy. One patient had chemotherapy followed by local radiotherapy for her bulky disease. Seven
patients received rituximab in addition to systemic chemotherapy. The remaining 12 patients with DLBCL received
chemotherapy alone. Cycles of chemotherapy ranged from
5 to 8. In these 19 patients, 17 (89.5%) achieved complete
remission. No maintenance therapy was prescribed once
patients had achieved complete remission. After patients
achieved complete remission, they were followed up regularly with physical examinations and blood tests, including
hemogram and biochemistry, every 2-3 months. Besides,
whole‑body computed tomography from brain to pelvis
was performed every 6 months in the first 2 years. Once
PFS was longer than 2 years, image study was performed
only when relapse was suspected. One patient receiving
chemotherapy alone had progressive disease, and the other
patient receiving rituximab in addition to chemotherapy had
only partial response. Correlation between the remission
and relapse status and the addition of rituximab is shown in
Table 2. Adding rituximab did not affect the rate of complete
response (6/9 vs. 11/18, p = 1.0). Of the 17 patients who had
initial complete response, 8 (47.1%) suffered from relapse.
Adding rituximab did not affect the incidence of relapse,
either (2/6 vs. 6/11, p = 0.62).
In the patients with relapse, none had relapse at the
primary site. Two patients had relapse in the contralateral
breast, and one of them had concurrent relapse in the central
nervous system (CNS). The remaining six patients had relapse in remote areas, including the CNS (n = 2) and distant
lymph node regions (n = 4). Relapse rate of the CNS was
17.6% (3/17). Six relapsed patients received salvage chemotherapy. Intrathecal chemotherapy was also prescribed
for the patients with CNS relapse. Only two patients who
relapsed at distant lymph nodes achieved second remission,
including the one receiving subsequent stem cell transplantation. Although both patients had remission, neither of
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Table 1: Clinical features of 21 patients with primary breast
DLBCL
Variables
Age, years median 48 (27-79)
>60
<60
Performance status
0
1
>1
Laterality
Right
Left
Stage
IE
IIE
B symptoms
Present
Absent
LDH
Normal
Elevated
Unknown
IPI
0
1
Treatment
Mastectomy
Radiotherapy
Chemotherapy
Chemotherapy+R

No.

%

5
16

23.8
76.2

13
7
1

61.9
33.3
4.8

11
10

52.4
47.6

16
5

76.2
23.8

1
20

4.8
95.2

20
0
1

95.2
0
4.8

14
7

66.7
33.3

3
1
19
7

14.3
4.8
90.5
33.3

Abbreviations: BLL: B‑lymphoblastic lymphoma; R: Rituximab;
DLBCL: Diffuse large B-cell lymphoma; LDH: Lactate dehydrogenase;
IPI: International prognostic index

Table 2: Treatment response and outcome of patients with
primary breast DLBCL
Response
No. (%)

Stage I
with R
(%)

Stage II
with R
(%)

Stage I
without R
(%)

Stage II
without R
(%)

Complete remission
Partial remission
Progressive disease
Relapse

4 (66.7)
0
0
2 (33.3)

2 (66.7)
1 (33.3)
0
0

10 (58.8)
0
1 (5.9)
6 (35.3)

1 (100)
0
0
0

All patients received chemotherapy with CHOP or CHOP‑like regimen.
Abbreviations: R: Rituximab; DLBCL: Diffuse large B-cell lymphoma

them survived. One died of pneumonia and the other died
of sepsis. All of the patients with refractory disease died.

Prognostic factors and survival curves
The prognostic factors were corrected with OS and PFS.
With univariate analysis, we found there was no significant
difference in 5‑year OS and PFS associated with clinical
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variables including age (60 years), stage, performance status,
or IPI. We analyzed 5‑year OS and PFS between patients
receiving chemotherapy plus rituximab or not. Five‑year
OS of patients receiving chemotherapy with rituximab (RC)
or without (C) was insignificant (RC: 57.1%; C: 58.3%;
p = 0.457). Five‑year PFS also was insignificant (RC: 57.1%;
C: 50.0%; p = 0.456). Five‑year OS and PFS of these treated
patients were 57.9% and 52.6%, respectively.

DISCUSSION
Although the incidence of PBL differed between various studies, PBL was clearly a rare subtype of extranodal
lymphoma which accounted for 0.38-0.7% of all forms of
NHL.[1,3,17,18] Most studies used the definition of PBL proposed by Wiseman et al. Besides, Wiseman et al. considered
that simultaneous ipsilateral axillary lymph node involvement was allowed for the definition of PBL. However, the
definition of widespread disease was somewhat controversial
if stage workup was made according to the Ann Arbor system,[19] especially for the ipsilateral supraclavicular lymph
nodes. As different definitions of PBL were adopted by various studies,[1,3‑5,7,18] this potentially would affect the incidence
or even outcome analysis results. In our study, we strictly
defined PBL as breast lesion with or without concurrent
involvement of ipsilateral axillary lymph node. Using such
definition, PBL accounts for 0.49% of all forms of NHL in
our cohort, which is similar to that reported in other studies
adopting the same criteria for PBL.[18]
Regarding laterality, although the largest study of PBL
so far showed predilection of right breast involvement, as in
ours, left side predilection has been reported and there was
no obvious tendency of laterality reported in most other studies.[4,20‑22] The reason for such differences is still unknown,
and the evidence of laterality predilection is limited.
In our study, the median age of 48 years appears
relatively less compared with the age reported in other
studies.[1,3,4,7,17,18,23] However, in line with the present study,
there are studies reporting patients’ age comparable to our
cohort.[5,8,21,24] Some scattered reports suggested that younger
patients more often had breast Burkitt’s lymphoma which
tended to involve bilateral breasts.[16,25] Such a relationship of
age, laterality, and Burkitt’s lymphoma was not observed in
other reports.[5,8,21,24] No Burkitt’s lymphoma was diagnosed
in our patients, which possibly was due to the limited patient
number in our study or due to differently low incidence in
our patient cohort. Interestingly, except a French cohort
study reported by Gholam et al., with a median age of 50,
all other studies reporting PBL with younger patient age
have been reports of Taiwanese and Chinese patients.[5,8,21,24]
Distribution of the pathologic type was another feature that distinguished the present study from earlier ones.
Although DLBCL was the most common type of PBL, the
Biomed J Vol. 37 No. 5
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frequency of DLBCL ranged from only 40 to 80% in Western
reports.[26‑28] However, DLBCL accounted for the greater
majority of PBL in Taiwanese and Chinese cohorts, ranging
from 82.2 to 93.8%.[5,21,24] Whether such disparities of age
and pathologic type resulted from regional or ethnic factors
is not clear and futher epidemiological studies are warranted.
Various clinical factors were proposed for prognostic
evaluation of PBL, including age, stage, performance status,
or serum LDH level.[1,3‑5,29] According to a review by Caon
et al., stage, performance status, and IPI were the most relevant prognostic factors among different studies, of which
the patient number in most studies was small and pathologic
types were heterogeneous.[29] Therefore, the prognostic impact of such factors was inconsistent. In our study, no clinical
variable, such as age, stage, and performance status, was
found to be associated with the outcome endpoints of 5‑year
OS or PFS. As in many other studies, our study was limited
by its small scale and retrospective nature.[30] However, for
all extranodal DLBCL with limited stage comparable to this
patient group, the 5‑year OS and PFS were 73% and 42%,
respectively, with anthracycline‑containing chemotherapy in
our hospital (unpublished data). Although PFS (52.6%) of
primary breast DLBCL was a little better, the OS (57.9%)
was markedly inferior to the limited stage of extranodal
DLBCL as a whole. Patients diagnosed with primary breast
DLBCL seemed to be associated with a poor prognosis.
The standard treatment modalities have not been established so far. Surgical intervention, chemotherapy, and
radiotherapy had been evaluated in many studies.[1,4,8,17,18,31‑33]
Mastectomy was considered to be of no benefit.[8,18] Some
studies reported that anthracycline‑containing chemotherapy
with radiotherapy provided better outcome than other modalities, but whether such treatment is optimal remains to be
validated by large‑scale studies.[3,4,24,34] Although rituximab
had demonstrated great improvement in the outcome of
patients with DLBCL in other anatomic sites, limited studies have shown controversial advancement in the outcome
of primary breast DLBCL.[6,7,11‑15,34] For example, Yhim
et al., reported the addition of rituximab to chemotherapy
led to non‑inferior outcome in patients with primary breast
DLBCL compared with patients with nodal DLBCL.[7] However, Avilés et al. reported that addition of rituximab resulted
in no improvement of treatment outcome in patients with
primary breast DLBCL in 2007 and 2012, respectively (one
prospective and the other retrospective).[6,34]
Our response rate to initial treatment was not inferior
compared with other studies in which chemotherapy plus
radiotherapy was the first‑line treatment.[4,5,24] Five‑year OS
was a little inferior compared with most studies (53-84%),
but PFS was similar (41-50%).[1,3‑5,8] The difference may
be attributed to several reasons. Our cohort had higher frequency of DLBCL compared with the reports of Western
society.[1,3,4,8] Once focusing on the outcome of primary
Biomed J Vol. 37 No. 5
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breast DLBCL patients, our study had similar 5‑year OS
in comparison with the largest study so far by International
Extranodal Lymphoma Study Group.[4] In addition, we
observed a higher CNS relapse rate compared with another
report of a Taiwanese cohort.[5]
Although most of our primary breast DLBCL patients
achieved complete remission after initial treatment, relapse
was common with a frequency of 47.1%, which was as
high as other reports, especially in the CNS.[1,3,35,36] The
CNS relapse rate was variable among studies, leading to
a controversial conclusion about CNS prophylaxis in PBL
patients.[1,4,5,16,26,28,37] Furthermore, second primary CNS lymphoma was once reported, meaning that real CNS relapse
rate is actually uncertain.[5] To determine definite relapse of
PBL, more detailed examination such as clonality and gene
expression patterns might be needed. On the other hand, our
patients did not have local relapse even without radiotherapy,
whereas systemic relapse was the main relapse pattern. Such
a result suggests that addition of radiotherapy for local control might not be so necessary and had controversial benefit
for primary breast DLBCL patients.
In the present cohort, Taiwanese patients with primary
breast DLBCL appeared to be younger in age. Our patient
number was limited, and we did not find any clinical variable as a significant prognostic factor for 5‑year OS or
PFS in primary breast DLBCL patients. No improvement
of outcome after addition of rituximab to chemotherapy
was noted, either. High relapse rate, especially in the CNS,
remained as a critical issue, and CNS prophylaxis might be
warranted. Proper treatment for primary breast DLBCL still
needs to be defined in a large collaborative study.
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