
Rituximab and dose dense chemotherapy in
primary breast lymphoma

Treatment of primary breast lymphoma (PBL)
remains unsatisfactory. We assess a clinical study
to evaluate efficacy and toxicity of a dose dense
regimen (CEOP-14) and  rituximab in 32 previous-
ly untreated female patients with PBL in early
stage. There was no difference in complete
response rate (87%), event free-survival (75%) and
overall survival (63%) compared with historical
patients. 
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Primary breast lymphoma (PBL) with no evidence of
presentation elsewhere, account for 0.5 to 1 % of all malig-
nant lymphomas. More than 80% of PBL are B-cell lym-
phoma and are in most cases CD20+. Generally, reports
included small numbers of patients and treatment has been
retrospectively analyzed.1-7 There is still no standard uni-
versal management. Most studies agree that combined
therapy: anthracycline-based chemotherapy and radiother-
apy (involved field) is the best therapeutic schedule in
patients with PBL.6,8 In a previous controlled study we
demonstrated that CHOP (cyclophopshamide, doxoru-
bicin, vincristine and prednisone) chemotherapy  followed
by radiotherapy involving the breast or chest wall using a
tangential technique and including the breast and its lym-
phatic axial and supraclavicular lymphatics is superior to
radiotherapy or chemotherapy alone.9 However, systemic
relapse remains high and  overall survival at 10 years is
76%. Dose dense chemotherapy and rituximab are consid-
ered the treatment of choice in patients with nodal diffuse
large cell lymphoma. We began a single arm, prospective
study to evaluate  if  rituximab  and a  dose dense
chemotherapy regimen  can improve outcome measured
for event-free survival (EFS) and overall survival (OS).

Between June 1999 to December 2002, 2,788 cases  were
diagnosed as malignant lymphoma in our Institution.
Patients who fulfilled the following criteria were consid-
ered candidates for inclusion in the study: diagnosis of
PBL, diffuse large cell histology, CD 20+, early stage IE or
IIE, performance status according to the ECOG are ≤2; pre-
viously untreated, age >18 years to <65 years , negative for
immunodeficiency virus test, and normal hepatic, renal,
pulmonary and cardiac function (measured with left ejec-
tion ventricular function, normal >50%). In all cases com-
plete inmunophenotype was performed: CD 45, CD20,
CD 10, CD 30, and  CD 3. Molecular and cytogenetic stud-
ies are not available routinely in our Institution. All patients
completed the staging procedures that including physical
examination, complete blood count, serum chemistry,
computed tomography of thorax, abdomen and pelvis,
aspirate and bone marrow biopsy, immunodeficiency virus
test and lumbar puncture. 

Treatment. In this single-arm, prospective study, consec-
utive patients were allocated to receive: cyclophos-
phamide 1500 mg/m2, iv, day 1, epirubicin 120 mg/m2, iv,
day 1, vincristine 1.2 mg/m2, iv, day 1, prednisone 100
mg/m2, po, daily, days 1 to 5, rituximab 375 mg/m2, iv,
day 1. Granulocyte colony-stimulating factor (G-CSF), 5
ug/kg/day, began on day 2 and was administered to avoid
severe granulocytopenia. The planned chemotherapy was
6 cycles, and each cycle was administered every 14 days,
if patients had >1.5/109 and platelets >150×109. If   gran-
ulocytopenia or thrombocytopenia grade 1 or 2 were
observed, cycle was delayed until hematological recovery.

If at 28 days this was not observed the patient was
excluded from the study. No dose reduction was consid-
ered. Four weeks after the last cycle of chemotherapy, the
patient received radiotherapy at dose and schedule previ-
ously reported.9

Restaging  was similar to a previous study.9 Patients gave
their informed consent to participate in the study which
was approved by the Ethical Committee of our Institution.
The study did not received any financial support and was
conducted under the clinical and ethical guides or the
Instituto Mexicano del Seguro Social with the own
resources. EFS was considered from the beginning of the
treatment to the date of failure(relapse, progression, toxic
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Table 1. Main characteristics. 

No (%)

Number 32 100

Age (mean) year 45.9
< 40 years 16 50
> 40 years 16 50

Tumor size:
< 5 cm 15 46
> 5 cm 17 53
Stage
IE 24 74
IPI clinical risk
Low 26 81
Low-intermediate 6 18

DHL level
Normal 31 96

ECOG
0 23 71
1 8 25
2 1 3

Table 2. Toxicity.

Grade I II III IV

No  ( % )

Total (%) 

Cycles 189 (100)

Granulocytopenia 36 (19) 11 (6) 10 (6) 15 (7) 0

Thrombocytopenia 5 (3) 5 ( 3) 0 0 0

Infection-related 8 ( 4)
Granulocytopenia                   

Febrile neutropenia 11 (6)              

Death-related treatment 0

Neurotoxicity 18 ( 9) 11 ( 6) 5 (3) 0 0

Cardiac toxicity 0



death or death from any cause). OS was considered from
diagnosis to death from any cause. Prognostic factors
which can influence response rate, EFS and OS: age, per-
formance status, stage, tumor size, lactic dehidrogenase
(LDH) level, and  International Prognostic Index (IPI).
These factors were uniformly presented in our patients so
statistical analyses were not performed. β2 microglobulin
were only available in 11 patients. Thirty-two women
were included in the study. Median follow-up was 64.5
months (range 43 to 71 months). Table 1 shows main
patient characteristics. Median age was 56.7 years (range
31 to 65 years old). All patients were analyzed according to
intention to treat. A complete response was observed in 28
cases (87%), four patients showed disease progression dur-
ing chemotherapy and did not respond to salvage
chemotherapy. Twenty-eight patients completed the pro-
gram, four patients received only 5 cycles for progression.
Twelve patients relapsed: lung (5), lung, bone marrow and
nodal disease (4), lung, bone and bone marrow (3). Relapse
at the central nervous system (CNS) was not observed.
Actuarial curves at 3-years showed that EFS was 75%.
Eight  patients died from tumor progression and 4 respond-
ed to salvage chemotherapy. Therefore, actuarial curves at
3 years showed OS to be 63%. Treatment has been well
tolerated. Table 2 shows the hematologic and non-hemato-
logic toxicity.

Treatment of PBL lymphoma must still be defined. This
is still probably because it is a rare presentation of malig-
nant lymphoma and only a small number of patients can be
diagnosed even in tertiary centers. Until now, no multicen-
tric studies has been carried out in PBL. The combination of
chemotherapy and radiotherapy appears to be the best
treatment option in these patients (1,2,5,6), but , at least
26% of those with early stages and good prognostic factors
die from tumor progression.9 It is, therefore, evident that
other therapeutic options must be explored. The use of rit-
uximab has recently been introduced in the treatment of
diffuse large B-cell lymphoma and improved EFS and OS
have been observed. We, therefore, combined a dose dense
chemotherapy and rituximab to evaluate the possibility of
improving outcome in PBL. Although treatment was well
tolerated, outcome was not improved. Dose intensity of
cyclophosphamide, epirubicin and rituximab  was >90%.
Radiotherapy was also administered according to pro-
grammed dosage and schedule. Prognostic factors such as
age, IPI, stage, levels of  LDH  and tumor size have been
considered to predict outcome in PBL.3,6,7 But our patients
presented low clinical risk, uniform age performance status
and tumor size, with normal levels of LDH in most cases.
They were, therefore, considered to have a good prognosis.
However, EFS and  OS did not differ from studies with
combined therapy.8,9 PBL has been thought to have a high-

er risk of relapse at the central nervous system which have
been associated with prognostic factors such as high clini-
cal risk, high levels of LDH, involvement of >1 extranodal.10

and probably for this reason we did not observed these
However, our patients did not present these adverse prog-
nostic factors and such complications were not be
observed. Definitive conclusions cannot be made in such a
small series of patients. But given that aggressive
chemotherapy and rituximab did not improve outcome,
innovative therapies that include reinforcement or intensi-
fication of dose should be considered to improve OS in this
very special patient group with limited disease and good
prognosis factors.  
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