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Background
Abbreviated chemotherapy followed by radiotherapy or full cycles of chemotherapy is
recommended as a standard treatment for limited-stage (LS) diffuse large B-cell lymphoma (DLBCL). After complete resection of tumors, however, Burkitt and childhood B-cell
Non-Hodgkin lymphoma show favorable outcomes, even after abbreviated chemotherapy of only 2 or 3 cycles. We investigated the effectiveness of abbreviated chemotherapy in patients with LS DLBCL after complete tumor resection.
Methods
We retrospectively reviewed 18 patients with LS DLBCL who underwent complete tumor
resection followed by either 3 or 4 cycles of chemotherapy between March 2002 and
May 2010.
Results
With a median follow-up period of 57.9 months (range, 31.8‒130.2 months), no patients
experienced disease relapse or progression; however, 1 patient experienced secondary
acute myeloid leukemia during follow-up. The 5-year progression-free survival rate and
overall survival rate were 93.3% and 94.1%, respectively.
Conclusion
These results warrant further investigation into abbreviated chemotherapy as an alternative treatment for patients who have undergone complete resection of LS DLBCL.
Key Words Diffuse large B-cell lymphoma, Limited Stage, Resection, Abbreviated
chemotherapy

INTRODUCTION
Diffuse large B-cell lymphoma (DLBCL) is the most common histological subtype of non-Hodgkin lymphoma (NHL)
in adults [1]. Standard treatments for limited-stage (LS)
DLBCL include both abbreviated systemic chemotherapy
followed by involved-field radiotherapy (IFRT) and
full-course chemotherapy [2].
In many cases, lesions are completely excised during the
diagnostic process, especially in patients with stage I disease,
as the diagnosis is best made based on histologic examination
of tissues from an excisional biopsy. In addition, in the treatment of small bowel and ileocecal lymphomas with LS disease, initial surgical resection of the involved area is often

performed due to the risk of obstruction or perforation of
the bowel [3-5]. Although surgical resection is the most
effective local therapy for the treatment of most cancers,
full cycles of chemotherapy or combined treatment of chemotherapy and radiotherapy are still recommended for patients with completely resected DLBCL, similar to patients
with gross tumors.
Despite being a very aggressive variant of B-cell NHL,
stage I Burkitt lymphoma is treated with only 3 cycles of
chemotherapy after complete surgical resection [6, 7]. In
the NHL-BFM 90 study, 2 courses of chemotherapy were
sufficient to treat patients with childhood B-cell neoplasms
after complete resection [8].
For patients with completely resected DLBCL, the number
of cycles of chemotherapy has not been questioned so far.
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Thus, we aimed to investigate the effectiveness of an abbreviated course of chemotherapy after complete resection in
patients with LS DLBCL.

MATERIALS AND METHODS
Patients
Between March 2002 and May 2010, 632 patients were
diagnosed as having DLBCL in our center. Among them,
18 patients who had Ann Arbor stage I or II disease and
who had initially undergone complete surgical resection of
their tumors before chemotherapy and/or radiotherapy were
included in this study. Diagnosis was made according to
the World Health Organization criteria [9]. Patients with
primary CNS lymphoma or mediastinal large B-cell lymphoma, involvement of the breast or testis, positive serology
for HIV, previous organ transplantation, and concomitant
or previous cancers were excluded. The institutional review
board of the Asan Medical Center approved this study.

Treatment
A cycle of R-CHOP consisted of 375 mg/m2 rituximab,
750 mg/m2 cyclophosphamide, 50 mg/m2 doxorubicin and
1.4 mg/m2 vincristine (maximal dose of 2 mg), all on day
1. Patients also received 100 mg/day prednisolone orally
on days 1–5. This cycle was repeated every 21 days. Patients
diagnosed before 2003 were treated without rituximab.

Primary prophylactic use of granulocyte colony stimulating
factor (G-CSF) was not employed. Eighteen patients with
completely resected DLBCL underwent 3 or 4 cycles of
R-CHOP or CHOP chemotherapy at the discretion of the
attending physician as well as according to the patients’
preference. No patients underwent radiotherapy.
Responses were evaluated according to the revised international workshop criteria [10]. Follow-up physical examinations, laboratory screenings, and neck, chest and abdominopelvic computed tomography (CT) scans were performed
every 3 months for the first 2 years, then every 6 months
for 3 years, and annually thereafter. Since there was no
evaluable lesion after surgery, patients underwent CT scans
to confirm whether they had relapsed or not. If a recurrence
was suspected, we conducted an additional positron emission
tomography (PET) scan.

Statistical analyses
Progression-free survival (PFS) was defined as the time
from diagnosis to relapse or death from any cause. Overall
survival (OS) was defined as the time from diagnosis to
death from any cause. Survival was calculated using the
Kaplan-Meier method. SPSS software version 17.0 (SPSS Inc.,
Chicago, IL, USA) was used for all statistical analyses.

RESULTS
Patient characteristics

Table 1. Patient characteristics.
Clinical characteristics

Abbreviated chemotherapy (N=18)

Age (years), median (range)
≤60
＞60
Gender
Male
Female
ECOG performance status
0‒1
Presence of B symptom
Lactate dehydrogenase
WNL
Increased
Ann Arbor stage
I
II
Chemotherapy regimen
R-CHOP
CHOP
Number of cycles
3
4
IPI
0
1

55.5 (25‒64)
14 (77.8%)
4 (22.2%)
10 (55.6%)
8 (44.4%)
18 (100%)
2 (11.1%)
14 (77.8%)
4 (22.2%)
12 (66.7%)
6 (33.3%)
16 (88.9%)
2 (11.1%)
16 (88.9%)
2 (11.1%)
10 (55.6%)
8 (44.4%)

Abbreviations: ECOG, Eastern Cooperative Oncology Group;
WNL, within normal limits; IPI, International prognostic index;
R-CHOP, ritixumab, cyclophosphamide, doxorubicin, vincristine,
prednisolone.
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Patient characteristics are shown in Table 1. The median
age was 55.5 years (range, 25–64 years) at diagnosis and
all patients were classified into the low-risk group according
to the international prognostic index (IPI). The most commonly involved site was the ileocecum (Table 2). Out of
the 18 patients, 6 (33.3%) had stage II disease. The colon
or ileum was the primary disease site in 5 patients and the
stomach was the primary site in the remaining patient; in
this case, the patient was initially diagnosed with gastric
adenocarcinoma and underwent gastrectomy. However, the
diagnosis was revised to DLBCL after gastrectomy. One patient had a bulky disease in the small bowel and 2 patients
had an approximately 10-cm mass at the same site. Out
of 18 patients, 2 patients underwent 4 cycles of chemotherapy, and all the others had 3 cycles at the discretion

Table 2. Involvement sites.
Sites

Abbreviated chemotherapy
(N=18)

Ileum and colon
With regional lymph nodes
Without regional lymph nodes
Tonsil
Cervical lymph nodes
Stomach with regional lymph nodes
Axillary lymph nodes

11 (61.1%)
5 (27.8%)
6 (33.3%)
3 (16.7%)
2 (11.1%)
1 (5.6%)
1 (5.6%)
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Fig. 1. Kaplan-Meier curves of (A) progression-free survival and (B) overall survival.

of the physicians.
Three patients had tonsil lymphoma and 2 patients had
lymphoma in the submandibular and cervical lymph node,
respectively. The patient with lymphoma in the submandibular lymph node underwent an excisional biopsy at
an outside hospital and no lesion was observed on CT or
PET-CT scans after the biopsy. Another patient had a large
8-cm cervical lymphadenopathy and underwent left radical
neck dissection, which was confirmed to be an R0 resection.
One patient had axillary lymph node involvement and underwent axillary lymph node dissection. A 5-cm mass was found,
and no residual lesion was observed in a post-operative staging workup.

Treatment outcomes
The median follow-up duration was 57.9 months (range,
31.8–130.2 months). None of the patients experienced relapse
or progression of lymphoma. However, 1 patient developed
AML after 28 months from completion of the treatment
and died of AML progression. The 5-year PFS and OS were
93.3% and 94.1%, respectively, in the cohort (Fig. 1). The
median PFS and OS had not yet been reached at the time
of this analysis.

Treatment-related toxicities
Nine patients (50.0%) suffered from grade 3 or 4 neutropenia. Of them, 1 patient experienced febrile neutropenia
after the first cycle of R-CHOP. During follow-up, none
of the patients experienced heart failure or grade 3/4
infections. Adverse events are summarized in Table 3.

DISCUSSION
This study sought to determine if patients without any
residual tumor require the same treatment as those with
gross tumors. According to the current practice guidelines,
every patient with LS DLBCL should be given full cycles
bloodresearch.or.kr

Table 3. Profile of adverse events during treatment.
Adverse event
Leukopenia
All Grades
Grade 3/4
Neutropenia
All Grades
Grade 3/4
Anemia
All Grades
Grade 3/4
Thrombocytopenia
All Grades
Grade 3/4
Azotemia
All Grades
Grade 3/4
Hypoalbuminemia
All Grades
Grade 3/4
AST/ALT elevation
All Grades
Grade 3/4
Hyperbilirubinemia
All Grades
Grade 3/4

Abbreviated chemotherapy (N=18), N (%)
14 (77.8)
8 (44.4)
14 (77.8)
9 (50.0)
10 (55.6)
4 (22.2)
2 (11.1)
4 (22.2)
2 (11.1)
-

Abbreviations: AST, Aspartate Aminotransferase; ALT, Alanine
Aminotransferase.

of chemotherapy or a few cycles of chemotherapy followed
by radiotherapy, even after complete resection of their tumor.
Some aggressive lymphomas, such as Burkitt and childhood B-cell NHL, show very favorable outcomes with only
2 or 3 cycles of chemotherapy after tumor resection [6,
8]. Thus, we treated some of our patients with abbreviated
cycles of chemotherapy after full discussion with the patients.
None of the patients experienced relapse or progressive
disease and only 1 died of secondary AML resulting in the
5-year PFS of 93.3% and the 5-year OS of 94.1%. These
Blood Res 2014;49:115-9.
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outcomes are also similar to those from the prospective trials
involving low-risk LS patients [11, 12]. The MabThera
International Trial (MInT) included 597 young patients with
stage II or bulky stage I disease [12, 13]. Patients with an
age-adjusted IPI of 0 and no bulky disease treated with 6
cycles of CHOP-like chemotherapy plus rituximab had a
3-year event-free survival (EFS) and OS of 89% and 98%,
respectively and those with an IPI of 1 or a bulky mass,
or both, had an EFS and OS of 76% and 91%, respectively.
In the Southwest Oncology Group (SWOG) 0014 study, 60
patients with LS disease were treated with 4 infusions of
rituximab and 3 cycles of CHOP followed by IFRT. At a
median follow-up of 5.3 years, the 4-year PFS and OS were
88% and 92%, respectively [11]. In another study that analyzed the prognostic value of the original IPI in 1,063 patients
with aggressive B-cell lymphoma in the rituximab era, the
3-year EFS, PFS and OS in patients with an original IPI
of 0 or 1 were 81%, 87%, and 91%, respectively [14]. Our
results showed similar outcomes compared with these trials
including the same IPI score or stages.
There were several trials for abbreviated chemotherapy
without radiotherapy in patients with LS DLBCL. In a study
by Sehn et al., older patients (median age 67 years; range
31–88 years) with LS DLBCL were just treated with a total
of 4 cycles of R-CHOP chemotherapy if a complete metabolic
response was achieved, as determined by PET analysis after
3 cycles of chemotherapy. The 2-year PFS and OS for
PET-negative patients (N=49) were 93% and 97%,
respectively. The GELA study for LS aggressive lymphoma
in elderly patients (＞60 years) compared 4 cycles of CHOP
alone with 4 cycles of CHOP followed by radiotherapy [15].
In this trial, EFS and OS did not differ between the groups,
and the 5-year EFS and OS of chemotherapy-alone group
were 61% and 72%, respectively.
Although R-CHOP is a relatively tolerable regimen, in
a phase III trial of CHOP vs. R-CHOP as treatment for
DLBCL in the elderly, the median nadir of the neutrophil
count after the first cycle fell to 400/mm3. In this trial,
37% of patients required treatment with G-CSF for neutropenia, and 12% of patients experienced grade 3/4 infections during treatment [16]. In the MInT trial, 37% of
patients experienced grade 3/4 toxicities, including leucocytopenia (7%), even though G-CSF could be given at the
treating physician’s discretion for the alleviation or prophylaxis of neutropenia [12]. However, other trials that compared
a brief course of R-CHOP/CHOP followed by IFRT to
R-CHOP/CHOP alone showed more frequent episodes of
grade 3/4 neutropenia in the prolonged chemotherapy arms
[1, 2]. We infer from these results that abbreviated chemotherapy might reduce the frequency of severe toxicities.
Patients with NHL are at a higher risk for secondary malignant neoplasms (SMNs) than the general population and
a combined modality of treatment was significantly associated with the risk for overall SMNs in a meta-analysis
[17]. In our study, 1 patient developed AML during follow-up
after treatment, even though he was given only abbreviated
chemotherapy. In addition, cardiotoxicity is associated with
Blood Res 2014;49:115-9.
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increasing dose of doxorubicin [18, 19]. In a study of 3,941
patients treated with doxorubicin, 88 developed symptomatic
heart failure during follow-up, and the incidence ranged
from 0.14% in those who received ＜400 mg/m2, to 7%
of those who received 550 mg/m2, and 18% of those beyond
700 mg/m2 [20, 21]. There is a variable sensitivity to doxorubicin among patients, with some experiencing cardiotoxicity at doses lower than 300 mg/m2 [22]. The factors that
determine inter-individual variability with respect to the
sensitivity to the cardiotoxic effects of anthracyclines are
not well understood [23]. In the SEER study, the risk of
heart failure was 47% higher among elderly patients treated
with doxorubicin 6 or more times than among those not
treated with chemotherapy [24]. The cumulative dose of
doxorubicin would be reduced to 150–200 mg/m2 compared
with 300–400 mg/m2, which might potentially reduce the
risk of cardiac failure rates. In addition, abbreviated R-CHOP
would be advantageous in terms of convenience as well as
the cost of treatment.
This study has several limitations, stemming from its small
sample size, relatively short follow-up period, and retrospective design. We are currently undertaking a prospective
phase II trial to validate these data. In conclusion, the current
results suggest that patients with LS DLBCL given only 3–4
cycles of chemotherapy after complete resection may have
comparable efficacy outcomes to those given conventional
treatment, which warrants a validation in prospective trials.
These results indicate that more may not be always better.
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