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Abstract

Purpose: The population of patients aged 80 years or older who are diagnosed with diffuse large
B-cell lymphoma (DLBCL) continues to increase, but an optimal treatment strategy has not been
established. We sought to examine the influence of consolidative radiation therapy (RT) on
outcome and toxicity among the very elderly diagnosed with stage I-IV DLBCL.
Methods and materials: We evaluated 131 patients treated at a single institution between 2002
and 2014 who were eligible for RT after successful treatment with chemotherapy.
Results: The median age was 83 years (range, 80-96). Advanced-stage disease was present in
61.8% of patients. Rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone was
administered to 80% of patients (n Z 108), and 23.7% of patients received consolidative RT.
Among early-stage (ES) patients treated with 3 to 4 cycles of chemotherapy and RT (n Z 12)
versus 6 to 8 cycles of chemotherapy alone (n Z 17), there were no statistically significant
differences in 3-year disease-free, progression-free, or overall survival rates. The 3 year disease-
free survival was 91.7% versus 88.2% among patients treated with combined modality therapy
versus chemotherapy alone (PZ .78). The 3-year overall survival was 82.5% versus 87.5% among
patients treated with combined modality therapy compared with chemotherapy alone (P Z .852).
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Anemia and neuropathy occurred more frequently among ES patients who received 6 to 8 cycles of
chemotherapy alone. Among advanced-stage patients with bulky disease (n Z 35), consolidative
RT to sites of bulky disease may have improved local control (3-year local control, 100% vs
60.3%, P Z .160).
Conclusions: Among patients aged 80 years or older who have with ES DLBCL, 3 to 4 cycles of
chemotherapy followed by RT is at least equivalent in efficacy to chemotherapy alone and is
associated with lower levels of toxicity, which suggests that it may be a better choice for therapy
when trying to balance treatment efficacy and tolerability.
ª 2017 the Authors. Published by Elsevier Inc. on behalf of the American Society for Radiation
Oncology. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Diffuse large B-cell lymphoma (DLBCL), the most
common subtype of non-Hodgkin lymphoma, is a com-
mon neoplasm among the elderly with a median age of
diagnosis approaching the seventh decade of life. Modern
treatment with chemoimmunotherapy can be curative
among 60% of patients over 65 years of age; however,
this treatment can be complicated by preexisting comor-
bidities among the very elderly (ie, patients over 80 years
of age). Given that the incidence of DLBCL has been
growing, with the largest increases among patients over
the age of 60 years, coupled with longer life expectancies
that result in a growing population of individuals over the
age of 80 years, therapeutic approaches that optimize
treatment efficacy while minimizing toxicity are
needed.1,2

For all patients with DLBCL, data continue to emerge
that suggest the benefit of consolidative radiation therapy
(RT) in improving local control (LC), progression-free
survival (PFS), and potentially overall survival (OS).3,4

For the 25% to 30% of patients who present with early-
stage (ES) disease, oncologists consider an abbreviated
course of 3 to 4 cycles of chemotherapy followed by
consolidative RT on the basis of randomized data from
the pre-rituximab era. In the Southwest Oncology Group
(SWOG) 8736 trial, 3 cycles of cyclophosphamide,
doxorubicin, vincristine, and prednisone (CHOP) fol-
lowed by involved field RT was compared with 8 cycles
of CHOP alone.5 Five-year rates of PFS and OS were
superior in the RT arm, and life threatening toxicity was
more common among patients who received extended
chemotherapy. However, with longer follow-up, there
was no difference in OS at 10 years, presumably due to
late relapses outside of the radiation field.6,7

Given the vulnerability of the very elderly population
to treatment-related toxicity, a course of abbreviated
chemotherapy followed by RT is an attractive therapeutic
option.8,9 Indeed, in a Surveillance, Epidemiology and
End Results (SEER) Medicare study that compared the
outcome of 3 to 4 cycles of CHOP with RT versus 6 to 8
cycles of CHOP alone among 874 patients who were age
65 years or older and had ES disease, OS was similar in
both treatment groups.10 Abbreviated chemotherapy fol-
lowed by RT was associated with lower odds of neu-
tropenia and a lower risk of second-line treatment.

Among patients with stage III/IV DLBCL with bulky
disease treated with 6 to 8 cycles of rituximab plus CHOP
(R-CHOP), RT leads to improvements in PFS, disease-
free survival (DFS), and OS.3,11-13 In patients over the age
of 80 years who receive therapy for advanced-stage (AS)
disease, there is potentially a benefit from RT with regard
to LC, but whether this benefit translates into increases in
EFS and OS is influenced by preexisting comorbidities
and competing risks of death.

We previously evaluated the efficacy of various chemo-
therapy regimens among 207 patients age 80 years or older
who were treated at our institution and found that patients
who received anthracycline-based regimens such as
R-CHOP and rituximab-etoposide, prednisone, vincristine,
cyclophosphamide, and doxorubicin (R-EPOCH) had good
outcomes that rivaled those of younger patients with
DLCBL.14 In the current study, we examine the effect of
consolidativeRTon the outcome of patients aged 80 years or
older with an indication for postimmunochemotherapy, RT,
limited stage disease, and bulky AS DLBCL.

Methods and materials

After receiving institutional review board approval, we
evaluated consecutive patients with DLBCL who were
diagnosed at age 80 years or older between 2002 and
2014 at our institution. Biopsy review by a specialized
hematopathologist confirmed the diagnosis. Baseline pa-
tient, laboratory, and treatment characteristics were ob-
tained via review of electronic medical records.

Responses to frontline chemotherapy were based on
the revised International Working Group Guidelines
established by Lugano in 2011.15 We excluded patients
with progressive disease during or at completion of the
initial systemic therapy because these patients would not
have been eligible for consolidative RT. Patients with
significant missing information on follow-up were
excluded.
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DFS was defined from the date of diagnosis to disease
relapse or death due to lymphoma, and PFS was defined
from the date of diagnosis to disease relapse/progression
or death of any cause. OS was defined from the date of
diagnosis to death from any cause. LC was defined as the
absence of disease relapse/progression within an initially
presenting site of lymphoma, regardless of RT. The
Kaplan-Meier method was used to estimate DFS, PFS,
OS, and LC rates. Differences between survival and LC
curves by RT were compared using the log rank test.
Differences in the median number of chemotherapy
cycles between cohorts was compared with the Mann-
Whitney test. P-values that were less than or equal to .05
were considered significant. All statistical analyses were
performed with SPSS Statistics 22 (IBM Corporation,
New York, NY).

Adverse events were recorded from the initiation of
chemotherapy to 12 months from the diagnosis date and
graded on the basis of the Common Terminology Criteria
for Adverse Events, Version 4. Toxicity grades 1 to 5 were
recorded after each chemotherapy cycle and during and
after radiation therapy for patients who received radiation.
Differences in toxicity incidence were compared between
groups using a two-sample t test to compare proportions
with Fisher exact and Wilcoxon rank-sum tests.
Results

We identified 207 patients who were age 80 years or
older and newly diagnosed with stage I-IV DLBCL.
Figure 1 Patient c
Details on the final patient cohort are depicted in Figure 1.
Ten patients died during frontline chemotherapy and were
excluded. Nine of these deaths were treatment related, and
1 was due to lymphoma. Sixteen patients were excluded
for progressive disease during or at completion of sys-
temic therapy. Six patients received upfront palliative RT.
For 44 patients, follow-up data were unavailable or details
with regard to receipt of RT were unknown. Of the 131
patients remaining who achieved a complete response
(n Z 118, 90.1%) or partial response (n Z 13, 9.9 %) to
systemic therapy, 29 had ES disease that was treated with
3 to 4 cycles of immunochemotherapy followed by con-
solidative RT (n Z 12) or immunochemotherapy alone
(nZ 17). To evaluate the role of consolidative RT among
AS patients, we evaluated 35 patients with bulky AS
disease who were treated with (n Z 4) or without
(n Z 31) consolidative RT.

The clinical and treatment characteristics of the 131
patients are outlined in Table 1. The median age was 83
years (range, 80-96). AS disease was present in 61.8% of
patients. Twenty-seven percent of patients had poor per-
formance status (PS; defined as Eastern Cooperative
Oncology Group score �2) at diagnosis. Bulky disease
(defined as �7.5 cm) was evident among 24% and 43.2%
of patients with ES and AS disease, respectively. More
than 80% of patients were treated with R-CHOP
chemotherapy (n Z 108). Other regimens included rit-
uximab, cyclophosphamide, etoposide, vincristine, and
prednisone (n Z 9); rituximab, cyclophosphamide,
vincristine, and prednisone (n Z 2); rituximab, cyclo-
phosphamide, and prednisone, (n Z 1); rituximab,
ohort selection.



Table 1 Patient and treatment characteristics

Characteristic Entire cohort
(n Z 131)

Early Stage
(n Z 50)

Advanced Stage
(n Z 81)

Early Stage Final
Cohorta (n Z 29)

Advanced Stage
Bulkyb (n Z 35)

Age, y, median (range) 83 (80-96) 83 (80-96) 82 (80-94) 83 (80-96) 83 (80-92)
Female 63 (48.1%) 20 (40.0%) 43 (53.1%) 12 (41.4%) 16 (45.7%)
Stage
I 23 (17.6%) 23 (46%) – 17 (58.6%) –

II 27 (20.6%) 27 (52%) – 12 (41.4%) –

III 35 (26.7%) – 35 (43.2%) – 16 (45.7%)
IV 46 (35.1%) – 46 (56.8%) – 19 (54.3%)

B symptoms 27 (20.6%) 6 (12.0%) 21 (25.9%) 3 (10.3%) 12 (34.3%)
Bulky diseasea 47 (35.9%) 12 (24.0%) 35 (43.2%) 5 (17.2%) 35 (100%)
Performance status score 2-4 35 (26.7%) 12 (24.0%) 23 (28.4%) 5 (17.2%) 10 (28.6%)
International Prognostic Index
Low 19 (14.5%) 19 (38.0%) 0 14 (48.3%) 0
Low-intermediate 43 (32.8%) 19 (38.0%) 24 (29.6%) 8 (27.6%) 11 (31.4%)
Intermediate-high 30 (22.9%) 5 (10.0%) 25 (30.9%) 2 (6.9%) 11 (31.4%)
High 21 (13.0%) 0 21 (25.9%) 0 (0%) 10 (28.6%)
Missing 18 (13.7%) 7 (14.0%) 11 (13.6%) 5 (17.2%) 3 (8.6%)

LDH level > ULN 53 (40.5%) 18 (36.0%) 35 (43.2%) 8 (27.6%) 17 (48.6%)
Extranodal disease �2 16 (12.2%) 0 16 (19.8%) 0 (0%) 6 (17.1%)
Cycles of chemotherapy,

median (range)
6 (1-8) 6 (1-8) 6 (3-8) 6 (3-8) 6 (3-8)

3-4 31 (23.7%) 18 (36.0%) 13 (16.0%) 12 (41.4%) 5 (14.3%)
6-8 90 (68.7%) 27 (54.0%) 63 (77.9%) 17 (58.6%) 29 (82.9%)
Other 10 (7.6%) 5 (10%) 5 (6.2%) 0 (0%) 1 (2.9%)

R-CHOP Chemotherapy 108 (82.4%) 43 (86%) 65 (80.2%) 24 (82.8%) 26 (74.3%)
Response to Chemotherapy
CR 118 (90.1%) 45 (90.0%) 73 (90.1%) 28 (96.6%) 32 (91.4%)
PR 13 (9.9%) 5 (10%) 8 (9.9%) 1 (3.4%) 3 (8.6%)

Consolidative radiation therapy 31 (23.7%) 23 (46%) 8 (9.9%) 12 (41.4%) 4 (11.4%)

CR, complete response; LDH, lactate dehydrogenase; PR, partial response; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and
prednisone; ULN, upper limit of normal.

a Final early stage cohort comprises patients who were treated with abbreviated chemotherapy with radiation therapy or extended chemotherapy
without radiation therapy.

b Bulky disease is defined as �7.5 cm.
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cyclophosphamide, and prednisone (n Z 1); rituximab
and prednisone (nZ 1); and R-EPOCH (nZ 9). Positron
emission tomography/computed tomography (PET/CT)
scans were used to assess response in 84.0% of patients
(n Z 110).

Among the entire cohort, 23.7% of patients received
consolidative RT to a median dose of 36 Gy (range,
27-60 Gy). Almost half of ES patients received radiation
therapy (n Z 23, 46%) compared with 11.4% (n Z 4) of
patients with AS DLBCL and bulky disease (nZ 35).
Outcome of entire patient cohort

With a median follow-up of 51.3 months (range, 3.5-
144.83), the 3-year DFS, PFS, and OS rates were 77.4%,
66.9%, and 75.7%, respectively (Fig 2). Median PFS and
OS were 63.2 months (95% confidence interval [CI],
46.3-80.1) and 72.5 months (95% CI, 51.9-93.1),
respectively. Twenty-seven patients experienced disease
relapse (20.5%) at a median time of 10.9 months (range,
6.3-33.4 months), and 65 patients (49.6%) died. Causes of
death were unrelated to lymphoma or therapy in 23 cases
(35.4%), unknown in 20 patients (30.7%), due to lym-
phoma in 17 cases (26.2%), and treatment related in 5
patients (7.7%).
ES patients

Among the 50 patients with ES DLBCL, 46% received
consolidative RT (n Z 23). Patients who did not receive
RT were treated with increased cycles of chemotherapy
(median Z 6) compared with those who did receive RT
(median Z 4; P Z .014). Among all ES patients, there
was no significant difference in the 3-year rates of DFS,
PFS, or OS among patients who did or did not receive
consolidative RT (data not shown).

We sought to compare the outcome of ES patients
treated with abbreviated systemic therapy (3-4 cycles)



Figure 2 Outcomes among 131 older elderly patients who were
treated for stage I-IVdiffuse largeB-cell lymphoma. (A)Disease-free
survival, (B) progression-free survival, and (C) overall survival.
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followed by consolidative RT (n Z 12) versus those who
received 6 to 8 cycles of systemic therapy alone (n Z 17).
The Kaplan-Meier curves for LC, DFS, PFS, and OS are
shown in Figure 3. At a median follow up of 51 months
(range, 10.6-122.3), the median OS for all 29 patients was
98.7 months (95% CI, 56.4-141). The 3-year LC was
100% for patients who received combined modality ther-
apy (CMT) compared with 88.2% for patients treated with
6 to 8 cycles of systemic therapy alone (P Z .228). There
were no statistically significant differences in the 3-year
DFS, PFS, or OS rates between these 2 cohorts. The 3-
year DFS, PFS, and OS rates for patients who received
CMT were 91.7%, 82.5%, and 82.5%, respectively,
compared with 88.2% (P Z .78), 81.9% (P Z .654), and
87.5% (P Z .852) among those treated with 6 to 8 cycles
of chemotherapy without RT.

AS patients

To ascertain the efficacy of RT among patients with AS
lymphoma, we considered patients who would have been
eligible for RT upon completion of systemic therapy (ie,
those with bulky disease). We compared the outcome of
patients treated with (nZ 4) and without consolidative RT
(n Z 31 for AS DLBCL with bulky involvement [defined
as �7.5 cm]). For the entire cohort of 35 patients, median
OS was 68.9 months (95% CI, 40.3-97.4). At a median
follow-up of 52.0 months (range, 3.5-121.1), the 3 year LC
was 100% among patients that received RT compared with
60.3% for patients who did not (P Z .160; Fig 4A). The
3-year DFS, PFS, and OS rates were 75%, 75%, and 100%,
respectively, for patients who received consolidative RT
and 60.3% (P Z .485), 54.0% (P Z .439), and 66.7%
(P Z .111) for those who did not (Fig 4B-D).

Toxicity

The toxicity among ES patients treated with CMT
compared with 6 to 8 cycles of chemotherapy alone is
summarized in Table 2. Toxicity details were unavailable
for 1 patient who received chemotherapy alone. Myelo-
suppression occurred more frequently among patients
treated with extended chemotherapy. Thrombocytopenia
occurred in 87.5% of patients treated with 6 to 8 cycles of
therapy (nZ 14) compared with 58.3% of patients treated
with CMT (n Z 7; P Z .078). Anemia was observed in
93.8% of those who received chemotherapy alone (n Z
15) versus 50.0% of patients treated with CMT (n Z 6;
P Z .008). Neuropathy occurred more frequently in the
chemotherapy alone cohort (50%; n Z 8) than among
patients who received RT after abbreviated chemotherapy
(8.3%; n Z 1; P Z .0273). Congestive heart failure
(CHF) occurred in 12.5% of patients who were treated
with extended chemotherapy and none of the patients who
received CMT (P Z .2150). Half of patients who were
treated with CMT were originally planned for extended
chemotherapy but ultimately had treatment plan modifi-
cations due to poor tolerance of systemic therapy with
initial chemotherapy cycles.



Figure 3 Outcomes among patients with early stage disease who were treated with abbreviated chemotherapy (3-4 cycles) and ra-
diation therapy versus chemotherapy alone (6-8 cycles). (A) local control, (B) disease-free survival, (C) progression-free survival, and
(D) overall survival.
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To examine the influence of increasing chemotherapy
cycles on hematologic toxicity, we evaluated the inci-
dence of grade 1 or higher anemia, thrombocytopenia,
and neutropenia according to cycle of systemic therapy
among ES patients who received 6 to 8 cycles of
chemotherapy alone (Fig 5A-C). We also determined the
frequency of chemotherapy dose reduction or delay across
cycles in the same patients (Fig 5D). Myelosuppression
tended to decrease after cycle 1, with a corresponding
increase in chemotherapy dose reduction/delay. However,
after cycle 3 the incidence of thrombocytopenia, neu-
tropenia, and anemia increased despite further increases in
chemotherapy dose delays and reductions.
Discussion

In this cohort of very elderly patients with newly
diagnosed DLBCL, we examined the impact of
consolidative RT on outcome among patients with an
indication for RT: those with ES disease and patients with
AS DLBCL and bulky disease. We observed that among
patients with ES disease, DFS, PFS, and OS were not
significantly different among patients who received CMT
compared with 6 to 8 cycles of chemotherapy alone.
However, toxicity was increased among patients who
received longer courses of chemotherapy, with those who
received 6 to 8 cycles experiencing higher rates of
myelosuppression and neuropathy. For the patients with
AS DLBCL and bulky disease, consolidative RT
improved LC.

We previously demonstrated that among the entire
cohort of 207 patients aged 80 years or older with newly
diagnosed DLBCL, the leading cause of death was lym-
phoma in 50% and treatment-related complications in
14% of patients.14 Other studies have also demonstrated
that even among a vulnerable population of patients over
the age of 80 years who are often plagued by



Figure 4 Outcomes among patients with advanced-stage bulky disease according to receipt of radiation therapy. (A) Local control,
(B) disease-free survival, (C) progression-free survival, and (D) overall survival.
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comorbidities that make treatment challenging, the lead-
ing cause of death is still lymphoma. This suggests that
standard curative therapy should be offered to very
elderly patients with DLBCL.16,17 In our selected cohort
of 131 patients with a good response to frontline
chemotherapy, the leading source of mortality was unre-
lated to lymphoma or therapy in 35.4% of cases. Death
due to lymphoma occurred in 26% and was treatment
related in less than 10% of cases. This highlights the
relative success of therapy in this selected population with
chemosensitive disease and underscores the need to
administer curative therapy while minimizing treatment-
related toxicity.

We found no difference in survival outcomes at 3 years
among ES patients aged 80 years or older who received 3
to 4 cycles of chemotherapy and RT versus extended
immunochemotherapy alone. Our results are in agreement
with a recent retrospective comparative analysis of 182



Table 2 Toxicity among patients with early-stage disease

Characteristic 3-4 Cycles þ Radiation
Therapy (n Z 12)

6-8 Cycles Alone
(n Z 16)

P-value

Febrile neutropenia 25% (3) 37.5% (6) .4896
Neutropenia 41.7% (5) 68.8% (11) .1634
Thrombocytopenia 58.3% (7) 87.5% (14) .0784
Anemia 50.0% (6) 93.8% (15) .0080
Infection 33.3% (4) 50% (8) .3849
Cardiotoxicity 16.7% (2) 25% (4) .6009
Congestive heart failure 0% (0) 12.5% (2) .2150
Deep vein thrombosis 8.3% (1) 6.3% (1) .8406
Pulmonary toxicity 0% (0) 25% (4) .0727
Gastrointestinal toxicity 25% (3) 62.5% (10) .0597
Neuropathy 8.3% (1) 50% (8) .0273
Transfusion 25.0% (3) 43.8% (7) .3138
Mucositis 41.7% (5) 12.5% (2) .0892
Hospitalization 50% (6) 50% (8) 1.0000
Dose reduction or cycle delay 66.7% (8) 68.8% (11) .9071
Change in treatment plan 50% (6) 0% (0) .0037

P values in bold indicate statistical significance (< or Z 0.05).
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patients aged 70 years or older who had stage I-II DLBCL
and were treated with R-CHOP chemotherapy with or
without consolidative RT.18 In this large Italian study, the
median number of chemotherapy cycles was 6 for the
immunochemotherapy alone cohort and 4 for the com-
bined modality group. The 5-year OS rates were similar in
both arms (74% for immunochemotherapy; 72% for
combined modality; P Z .476).

The 5-year rates of PFS were also comparable in both
groups. However, all grades of hematologic toxicity
occurred more frequently in the immunochemotherapy
arm (P Z .034). Interestingly, in the SEER study by
Odejide et al that compared the effectiveness of abbrevi-
ated chemotherapy and consolidative RT and 6 to 8 cycles
of chemotherapy alone for patients aged 65 years or older,
CMT was associated with a lower risk of second-line
treatment (hazard ratio [HR], 0.71; P Z .02).10 Simi-
larly, in the initial publication of the SWOG 8736 trial, a
5-year PFS and OS benefit was demonstrated among pa-
tients with ES disease (5-year PFS: 77% vs 64%, PZ .03;
5-year OS: 82% vs 72%; P Z .02).5 However, with
extended follow-up (median 17.7 years), there were
continuous treatment failures in the CMT arm, resulting in
similar PFS and OS for patients who received 3 cycles of
CHOP followed by RT compared with those who received
8 cycles of CHOP.7 It is presumed that the late failures
observed in the CMT arm are due to the inadequacy of
abbreviated chemotherapy to control systemic disease.

However, in the very elderly patient population, post-
therapy competing risks of death, coupled with a higher
risk of severe toxicities from more extended immu-
nochemotherapy, are competing risks for late systemic
failures, which may instead have a negligible impact.
Indeed, our cohort of ES patients treated with abbreviated
chemotherapy and RT contained a significant proportion
of patients who had their treatment plan changed due to
poor tolerance of the initial cycles of chemotherapy. Fifty
percent of patients who received CMT were planned to
receive 6 to 8 cycles of chemotherapy prior to the initi-
ation of treatment. Instead, these patients had chemo-
therapy suspended early and were referred for RT due to
toxicity and poor tolerability of systemic treatment. We
found no difference in survival among ES patients based
on treatment approach, which suggests that with regard to
survival outcomes and treatment efficacy in the very
elderly population with ES DLBCL, abbreviated chemo-
therapy and RT is a valid therapeutic option.

Although treatment efficacy should be a prominent
factor in guiding treatment decisions among very elderly
patients with DLBCL, this must be weighed against
treatment-related toxicity. We found that among ES pa-
tients, abbreviated chemotherapy and consolidative RT
was associated with a more favorable side effect profile
with regard to myelotoxicity and neuropathy. In patients
over the age of 80 years, anemia, thrombocytopenia, and
neutropenia caused a more significant burden than in
younger patients.19

In both the SWOG 8736 trial and the SEER study,
increased toxicity was significantly associated with a
longer course of chemotherapy. In the SWOG trial, death
as a result of CHF occurred in 7 patients in the extended
chemotherapy arm compared with 1 patient in the com-
bined modality arm.7 A SEER Medicare study found that,
among DLBCL patients aged 65 years or older, there was
a 47% increased risk of CHF after 6 or more cycles of R-
CHOP.20 We saw a trend toward increased rates of CHF
among older elderly ES patients treated with 6 to 8 cycles
of anthracycline-based chemotherapy, with 12.5% of
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Figure 5 Incidence of Common Terminology Criteria for Adverse Events grade 1 or higher hematologic toxicity according to cycle of
chemotherapy among patients with early-stage disease who were treated with 6 to 8 cycles of chemotherapy (n Z 17). (A) Anemia, (B)
thrombocytopenia, (C) neutropenia, and (D) chemotherapy dose reduction or delay.
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patients experiencing CHF compared with 0% in the
CMT cohort (P Z .215).

Myelosuppression is a significant source of toxicity in
this patient population. In addition to causing patient
morbidity, myelosuppression has the potential to
adversely affect treatment efficacy by affecting dose in-
tensity if it results in cycle delays or dose reductions in an
effort to abrogate toxicity. We did observe a correlation
between anemia, thrombocytopenia, and neutropenia and
dose reduction. Decreases in chemotherapy doses were
common after cycle 1 when a peak of myelosuppression
was observed. As a result, decreased rates of cytopenia
were observed after cycle 2. However, despite further
treatment delays or additional decreases in chemotherapy
dose, the incidence of cytopenia increased with later cy-
cles of chemotherapy. Because dose reductions and de-
lays have been shown to adversely affect treatment
efficacy and outcome in this patient population, this
should be a consideration when treatment decisions are
made.21,22 Our toxicity data suggest that in this patient
population, abbreviated chemotherapy and consolidative
RT may be superior to 6 to 8 cycles alone with regard to
tolerability of therapy.

Very elderly AS patients pose a significant challenge
to oncologists. Six cycles of chemotherapy represent
standard therapy, but comorbid conditions, PS, and
tolerance of intensive chemotherapy may be a challenge
in older elderly patients. For patients with AS DLBCL,
RT decreases local recurrence at bulky sites, which can
translate into PFS and even OS benefits.3,4,11-13,23

In the RICOVER-60 trial (rituximab with CHOP over
age 60 years), the role of consolidative RT to sites of
bulky (�7.5 cm) or extralymphatic disease was investi-
gated among patients aged 61 to 80 years.13 In the anal-
ysis according to treatment administered, RT improved
the 3-year PFS (88% vs 62%; P < .001) and OS (90% vs
65%; PZ .001). In our cohort of AS patients with disease
�7.5 cm, there was a nonsignificant trend toward
improved LC with consolidative RT at 3 years (100% vs
53.8%; P Z .121). No statistically significant difference
was observed with regard to DFS, PFS, or OS. The small
number of patients in this subanalysis preclude any strong
conclusions; however, LC of bulky sites is valuable in a
population of frail patients who may have poor tolerance
of salvage therapies for relapsed or refractory disease.

In the era of involved site radiation therapy and
modern RT planning, acute toxicity is expected to be
limited among patients with DLBCL who are treated with
moderate doses of 30 Gy for consolidation after a com-
plete response to chemotherapy.24 In our study, the
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median RT dose was 36 Gy, with one patient receiving
RT to a dose as high as 60 Gy. This likely reflects concern
with regard to residual disease in patients who are
restaged with CT imaging and not PET/CT after chemo-
therapy. This highlights the importance of using proper
staging assessments in this population of older patients in
whom PET/CT will affect RT planning and dose, with
implications for radiation-related toxicity. In our study,
RT was generally well tolerated without significant side
effects related to RT. There was a trend toward mucositis
among ES patients treated with RT compared with
chemotherapy alone (41.7% vs 12.5%; P Z .0892).

Radiation oncologists should be cautious and have a
high regard for limiting normal tissue exposure in these
frail patients. With regard to long-term toxicities, second-
ary malignancies that occur a decade or more after RT are
less of an issue among older patients with DLBCL.25-27

In a study of 128 patients with DLBCL treated between
1988 and 2003, no increased risk of second tumors was
found among those over the age of 59 years.26 In the
updated analysis of SWOG 8736, there were no significant
differences in the cumulative incidence of secondary
malignancies in either arm (2-sided P Z .44).7 In the
population of patients aged 80 years or older, secondary
malignancy is not a valid concern and should not influence
decisions with regard to RT.

Important limitations to this retrospective, single-
center study warrant discussion. In addition to the
inherent selection bias, we may be reporting outcomes for
a favorable group of patients that do not reflect real-life
experiences. We cannot conclude that similar favorable
outcomes can be reproduced in the community setting.
The retrospective collection of data on side effects may
have underestimated the incidence of toxicity. In addition,
we also have limited information on how reduced dose
chemotherapy (mini-R-CHOP) would have compared
with regard to tolerability because mini-R-CHOP is not
commonly pursued in this population at our institution.14

Given that our results compare favorably with historical
outcomes for younger patients with previously untreated
DLBCL and that consolidative RT is highly specialized,
these findings suggest that a referral to an academic center
with experience in administering RT to patients with
lymphoma should be considered.

In this single-institutional study of patients aged 80
years or older to evaluate the role of consolidative RT
among patients with stage I-IV DLBCL, we demonstrated
that survival outcomes were similar for ES patients who
received abbreviated chemotherapy and consolidative RT
compared with 6 to 8 cycles of chemotherapy alone.
However, CMT was associated with decreased myelo-
suppression and neuropathy, which suggests that 3 to 4
cycles of systemic therapy and RT may be a superior
choice for therapy when balancing treatment efficacy and
tolerability. Furthermore, patients with AS DLBCL and
bulky disease likely benefit from consolidative RT with
regard to LC. We advise that even for this unique patient
age group, curative intent should be the goal when
considering management strategies, similar to how we
approach their younger counterparts. We also strongly
advise consideration of existing comorbidities, PS, and
aggressive supportive care for this population. We
conclude that abbreviated chemotherapy along with con-
solidative RT can achieve outcomes similar to those re-
ported in younger patient populations with a tolerable
safety profile.
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