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KEY PO INT S

l Extranodal stage I
DLBCLs have worse
outcomes than nodal
stage I DLBCLs.

l Positron emission
tomography at
the end of
immunochemotherapy
may help select
extranodal patients
for RT consolidation.

This retrospective study aimed to better define the characteristics and outcomes of extranodal
stage I diffuse largeB-cell lymphoma (DLBCL) in the rituximab era. Patients diagnosedwith stage
I DLBCL from 2001 to 2015 treated with rituximab, cyclophosphamide, doxorubicin, vincristine,
prednisone (R-CHOP) or R-CHOP–like regimenswith orwithout radiation (RT)were included.We
identified1955patientswithnewlydiagnosedDLBCL, ofwhom341hadstage I andwereeligible
for this analysis. Extranodal presentationwasobserved in224 (66%)patients,whereas117 (34%)
hadnodal involvement. Themost commonextranodal siteswere as follows: bone, 21%; stomach,
19%; testis, 9%; intestine, 8%; breast, 8%. Overall, 69% extranodal patients and 68% nodal
patients received RT. Median follow-up was 5.5 years (interquartile range, 4.3-8.2). Ten-year
overall survival (OS) and disease-free survival were 77% (95% confidence interval [CI], 67%-83%)
and 77% (95% CI, 68%-85%). In the multivariable analyses, extranodal involvement was asso-
ciated with worse OS (hazard ratio [HR], 3.44; 95% CI, 1.05-11.30) and progression-free survival

(PFS; HR, 3.25; 95% CI, 1.08-9.72) compared with nodal involvement. Consolidation RT was associated with better OS (HR,
0.26; 95%CI, 0.12-0.49) andPFS (HR, 0.35; 95%CI, 0.18-0.69) in theextranodal population; however, thebenefitwasno longer
observed in patients that were positron emission tomography (PET) negative at the end of immunochemotherapy. Relapses
occurred usually late (median, 37 months), and the most common sites were the lymph nodes (31%) and the central nervous
system (27%). Extranodal stage I DLBCL had a worse outcome than nodal stage 1 DLBCL. End of immunochemotherapy PET
results may help select extranodal patients for consolidation RT. (Blood. 2021;137(1):39-48)

Introduction
Diffuse large B-cell lymphoma (DLBCL) is the most common
subtype of lymphoma, accounting for 30% to 40% of all new
diagnoses of non-Hodgkin lymphoma.1 DLBCL presents as stage
I in 15% to 20% of patients and arises in extranodal sites in
approximately 50%.2,3 The characteristics and outcomes of stage
I DLBCL have been described in retrospective studies over the
past years.2-6 However, these studies have several limitations:
the majority were conducted in the pre-rituximab era, some
merged different histologies, and most of them did not use
positron emission tomography (PET) to confirm localized
disease.2-6 Furthermore, stage I and II DLBCLs were often an-
alyzed together, and neither the outcome of stage I DLBCL nor
the extranodal population was reported separately.2-7

National Comprehensive Cancer Network (NCCN) guidelines for
limited stage DLBCL allows options such as a short or extended
course of immunochemotherapy followed or not by radiation

therapy (RT).8-12 In the modern era, 2 randomized trials have ex-
plored the best treatment in limited stageDLBCL.13,14 The 02-03 trial
from the Lymphoma Study Association (LYSA) group demonstrated
that 4 to 6 cycles of R-CHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone) was similar to 4 to 6 cycles
of R-CHOP plus RT in patients who achieved a complete response
(CR) assessed by PET after 4 cycles of immunochemotherapy.13

More recently, the FLYER trial conducted by the German High-
Grade Non-Hodgkin Lymphoma Study Group/German Lymphoma
Alliance, showed that 4 cycles of R-CHOP plus 2 doses of rituximab
was not inferior to 6 cycles of R-CHOP in patients with stage I to II
DLBCL.14 Patients were younger than 60 years and had an in-
ternational prognostic index (IPI) of 0, and only 40% had extranodal
involvement. Whether patients with stage I DLBCL and extranodal
disease may benefit from this approach is currently unknown.

Against this background, we performed a retrospective study
including patients with stage I DLBCL treated at Memorial Sloan
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Kettering Cancer Center (MSKCC) in the rituximab era. This
study aimed to describe the clinical characteristics and outcomes
of patients with stage I DLBCL and to compare the characteristics
and outcomes between the nodal and extranodal patients. We
also analyzed the outcomes among different treatments and
examined the role of radiation therapy.

Patients and methods
Patients
We retrospectively reviewed the records of all newly diagnosed
patients with DLBCL at MSKCC from 2001 to 2015 treated with
frontline R-CHOP or R-CHOP-like regimens. In all cases, the
pathology diagnosis was confirmed by expert hematopatholo-
gists at MSKCC according to the World Health Organization
classification of hematopoietic and lymphoid tumors.1 To be el-
igible for this study, patients were required to have staging with
PET/computed tomography (CT) and bone marrow biopsy. In-
volvement of lymph nodes, spleen, thymus, or Waldeyer ring was
considered nodal, and involvement of other organs was consid-
ered extranodal. Patients with primary central nervous system
lymphoma, primary mediastinal B-cell lymphoma, or trans-
formation of a previous indolent lymphoma were excluded. Bulky
disease was defined as any mass exceeding 7 cm. The Hans al-
gorithm15 was used to classify patients as germinal center
B-cell–like phenotype (GCB) or non-germinal center B-cell–like
(non-GCB). The stage-modified IPI (SM-IPI) includes 4 risk factors:
age greater than 60 years, stage II disease, elevated lactate de-
hydrogenase, and poor performance status (Eastern Cooperative
Oncology Group$2).8 Central nervous system (CNS) prophylaxis
was administered by physician preference. This study was ap-
proved by the institutional reviewed board at MSKCC and was
conducted in accordance with the Declaration of Helsinki.

Statistical analysis
Characteristics were compared using x2 and Fisher’s exact tests
for categorical variables and Student t tests and Wilcoxon rank
sum tests for continuous variables. Progression-free survival
(PFS) was defined as the time from diagnosis until progression,
relapse, or death of any cause; disease-free survival (DFS) was
defined as the time from complete response until progression or
lymphoma-related death; and overall survival (OS) was defined
as the time from diagnosis until death of any cause. Time to
second malignancy was calculated from time to initial diagnosis
until diagnosis of second cancer. Patients that did not have an
event were censored at the end of follow-up.

To compare OS, PFS, and DFS across patient characteristics, we
applied inverse probability of treatment weights, derived to
balance patient characteristics across treatment groups using a
multinomial propensity score analysis via the twang package in
R.16 The basis for the propensity score is a generalized boosted
model with an outcome of treatment group, adjusted for age,
sex, SM-IPI, bulky, nodal disease, and cell of origin.17 Weighted
log-rank tests were implemented to test for differences in sur-
vival across treatment groups and to examine the univariable
association between variables and survival. Variables that were
significant in the univariable analyses (P , .05) were included in
weighted multivariable Cox proportional hazard models. Hazard
ratios (HRs) and 95% confidence intervals (CIs) were used to
summarize the association between variables and survival.
Subanalyses were performed among extranodal patients to
examine clinical characteristics associated with survival in this
population. Sample sizes and event rates were too small to
perform subanalyses among nodal patients. Sensitivity analysis
excluding patients with testicular lymphoma was performed to
explore survival outcomes.

1955 new dx DLBCL
patients

Stage I
n=354

n=341

Nodal n=117 (34%)
Extranodal n=224

(66%)

-7 previous indolent lymphoma
-3 primary mediastinal lymphoma
-2 follow up <12 months
-1 RCHOP/RICE treatment

Stage II
n=429

Stage III-IV
n=1172

Figure 1. Consort diagram.
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To evaluate PET status (positive vs negative) at the end of
chemotherapy and the role of RT based on PET response on
PFS and OS, we performed landmark survival analyses re-
stricted to patients who had a PET/CT performed after che-
motherapy and before RT by 6 months after diagnosis. We
applied a nonparametric analysis of competing risks and used
Gray’s test to compare the cumulative incidence of second
neoplasm by nodal status and receipt of RT.

All statistical analyses were performed in SASv9.4 (SAS Institute,
Cary, NC) and R version 3.5.3.18

Results
Patient characteristics
We identified 1955 patients newly diagnosed with DLBCL and
treated with frontline R-CHOP–like regimens from 2001 to

Table 1. Patients characteristics at diagnosis

Variables All, N (%) Extranodal, n (%) Nodal, n (%) P *

Number, n 341 224 (66) 117 (34)

Median age (range), y 60 (18-88) 61 (21-88) 58 (18-88) .27

Male 169 (50) 111 (50) 58 (50) .95

ECOG
0-1 332 (97) 216 (96) 116 (99) .17
$2 9 (3) 8 (4) 1 (1)

Bulky (>7 cm) 32 (10) 21 (11) 11 (9)
Missing 36 (11) 35 (16) 1 (1) .70

B symptoms 10 (3) 5 (2) 5 (4) .32

Serum LDH
Above normal 69 (22) 48 (23) 21 (20) .67
Missing 25 (7) 13 (6) 12 (10)

SM-IPI score
Missing 25 (7) 12 (5) 13 (11) †

0 127 (37) 80 (36) 47 (40)
1 146 (43) 100 (45) 46 (39)
2 39 (11) 29 (13) 10 (9)
3 4 (1) 3 (1) 1(1)

Treatment
R-CHOP 3 3-4 47 (14) 28 (13) 19 (16) ,.001
R-CHOP 3 3-4 1 RT 172 (50) 98 (44) 74 (63)
R-CHOP 3 6 60 (18) 41 (18) 19 (16)
R-CHOP 3 6 1 RT 62 (28) 57 (25) 5 (4)

Combined modality
Yes 234 (69) 155 (69) 79 (68) .75
No 107 (31) 69 (31) 38 (32)

RT dose, cGy
Median 3060 3060 3060 .28
Range 3000-4500‡ 3000-4500 3000-4500

Complete excision before treatment 84 (25) 52 (23) 32 (27) .4

CNS prophylaxis 48 (14) 47 (21) 1 (1) ,.001

Cell of origin
Germinal center 160 (47) 98 (44) 62 (53) .06
Non–germinal center 89 (26) 65 (29) 24 (21)
Missing 92 (27) 61 (27) 31 (26)

cGy, centigray; ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase.

*P values calculated excluding missing values.

†P value cannot be calculated because of sparse cells.

‡One patient cannot complete the planned RT and received a total dose of 2700 cGy. One patient with concomitant breast lymphoma and breast cancer received a dose of
6000 cGy.
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2015 atMSKCC. Among them, 354 had stage I DLBCL (Figure 1).
We excluded 13 patients for the following reasons: previous
indolent lymphoma (n5 7), primary mediastinal B-cell lymphoma
(n5 3), follow-up less than 12 months (n5 2), and treatment with
R-CHOP-RICE (rituximab, ifosfamide, carboplatin, and etoposide)
(n 5 1). Three hundred forty-one patients were included in the
analyses: 224 (66%) with extranodal stage I DLBCL and 117
(34%) with nodal stage I DLBCL.

Clinical characteristics of extranodal and nodal patients were
similar, and they are listed in Table 1. The median age at pre-
sentation was 61 years (range, 21-88 years) in extranodal patients
and 58 years (range, 18-88 years) in nodal patients. The extra-
nodal sites are detailed in Table 2, and the most common were
as follows: bone (n 5 47, 21%), stomach (n 5 42, 19%), testes
(n5 20, 9%), intestine (n5 19, 8%), and breast (n5 18, 8%). Fifty-
two (23%) extranodal and 32 (27%) nodal patients had complete
surgical removal before treatment. Cell of origin (COO) was

determined by immunohistochemistry using the Hans algo-
rithm15 in 249 patients. GCB was the most common phenotype
in extranodal (n 5 98, 60%) and nodal (n 5 62, 72%) patients.
Ki67 staining was determined in 237 patients with a median
value of 80% (range, 10%-100%). Six patients were classified as
high-grade B-cell lymphoma: 4 extranodal and 2 nodal. Fluo-
rescence in situ hybridization studies for MYC and BCL2 and/or
BCL6 rearrangements were performed in 34 patients. Three
patients had a double-hit lymphoma: 2 extranodal and 1 nodal.
Fourteen patients (6%) in the extranodal group and 15 (13%) in the
nodal group presented with a concurrent indolent histology at
diagnosis.

Treatment and response
Patients were treated with 4 different approaches as summarized
in Table 1. The most common treatment in both groups was
R-CHOP 3 3-4 1 RT: 98 (44%) extranodal and 74 (63%) nodal.
Patients with extranodal involvement were more likely to receive
6 cycles of chemotherapy with or without RT than nodal patients.
Overall, 155 (69%) extranodal and 79 (68%) nodal patients re-
ceived consolidative RT (P5 .75). Fifty-three (63%) patients with
complete surgical removal and 181 (74%) patients without
complete tumor excision received RT consolidation. All patients
with testicular lymphoma received R-CHOP plus RT and in-
trathecal methotrexate. Extranodal patients were more likely to
receive CNS prophylaxis than nodal patients. Specific sites and
type of CNS prophylaxis are detailed in supplemental Table 1,
available on the Blood Web site.

Treatment response was assessed by PET/CT in 316 (93%) pa-
tients and by CT or magnetic resonance imaging in the
remaining cases. Three hundred thirty-seven (99%) patients
achieved a CR, 99% extranodal and 98% nodal, and 3 patients
progressed. One patient died of infection during therapy.

Survival outcomes
The median follow-up for surviving patients was 5.5 years
(interquartile range, 4.3-8.2). Forty-five patients died: 38 extra-
nodal and 7 nodal. The most common cause of death was
lymphoma related: extranodal, n5 15; nodal, n5 2. The 5- and
10-year OS of the entire cohort was 94% (95% CI, 91%-96%) and
77% (95% CI, 67%-83%), and the 5- and 10-year DFS were 92%
(95% CI, 89%-95%) and 77% (95% CI, 68%-85%), respectively
(Figure 2).

Propensity score analyses We compared survival using a
multinomial propensity score weighted analyses across treat-
ment groups adjusted for age, sex, SM-IPI, bulky, nodal disease,
and COO. All the variables that were significant in the uni-
variable weighted analyses (supplemental Table 2) were in-
cluded in the weighted multivariable analysis (supplemental
Table 3). In the multivariable analyses, we found patients with
extranodal disease had an inferior OS (HR, 3.44; 95% CI, 1.05-
11.30; P 5 .04) and PFS (HR, 3.25; 95% CI, 1.08-9.72; P 5 .04)
than patients with nodal involvement, with a 10-year OS and PFS
rates of 70% (95% CI, 58-79) and 63% (95% CI, 50-73), re-
spectively, for extranodal patients compared with 89% (95% CI,
74-96) and 85% (95% CI, 70-92) for nodal patients. There were
no significant differences in DFS between nodal and extranodal
patients (Figure 3). High SM-IPI (2-3 risk factors) was associated
with worse OS (HR, 5.68; 95% CI, 2.79-11.59; P, .001), PFS (HR,
3.14; 95% CI, 1.31-7.49; P5 .01) and DFS (P5 .01 in univariable

Table 2. Distribution of extranodal sites at diagnosis

Extranodal sites n (%)

Bone 47 (21)

Stomach 42 (19)

Testis 20 (9)

Intestine 19 (8)

Breast 18 (8)

Sinus/nose 17 (8)

Thyroid 13 (6)

Skin 7 (3)

Soft tissue 7 (3)

Parotid 5 (2)

Uterus/cervix/vagina 5 (2)

Tongue 5 (2)

Lung 4 (2)

Bladder 3 (1)

Eyelid 2 (1)

Pleura 2 (1)

Larynx 1 (0.5)

Gallbladder 1 (0.5)

Prostate 1 (0.5)

Pericardium 1 (0.5)

Bucal submucosa 1 (0.5)

Liver 1 (0.5)

Gingiva 1 (0.5)

Lacrimal 1 (0.5)
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analyses) compared with low SM-IPI (0-1 risk factors; supple-
mental Figure 1). There were no significant differences in OS,
PFS, or DFS among the 4 treatment regimens. However, patients
who received RT had a superior OS (HR, 0.24; 95% CI, 0.12-0.49;
P , .001) compared with patients who did not receive RT.

In multivariable analyses performed in the extranodal population
(supplemental Table 4), RT was associated with better OS (HR,
0.26; 95% CI, 0.12-0.53; P , .001) and PFS (HR, 0.35; 95% CI,
0.18-0.69; P5 .003) compared with no RT (Figure 4). SM-IPI was
also an independent prognostic factor for OS and PFS. Among
the nodal group, too few events occurred to perform multi-
variable analyses. In the univariable analyses, bulky disease and
high SM-IPI were associated with inferior PFS. No variables were
significantly associated with OS.

Finally, we performed a survival subanalysis excluding patients
with testicular lymphoma (n 5 20), who usually present worse
outcomes. We observed extranodal patients continued to have
an inferior OS and PFS than nodal patients. Similar to the
original analysis, extranodal patients who received RT pre-
sented better OS and PFS than those who did not (supple-
mental Table 5).

Landmark analyses based on PET response after chemotherapy
We performed a landmark analysis of OS restricted to 304 pa-
tients who were alive at 6 months after diagnosis (n 5 1 ex-
cluded) and had a PET/CT at the end of chemotherapy before RT
(n5 36 excluded). Thirty-two patients (10.5%) had a PET-positive
scan, of which 24 (75%) received RT. Six patients (25%) had a
biopsy before RT. The presence of a PET-positive scan was not
associated with inferior OS (P5 .27) either in the whole cohort or
in the extranodal group (P5 .94). In the landmark analysis of PFS
including 301 patients alive and without disease 6 months after
diagnosis, the presence of a PET-positive scan after chemo-
therapy was not associated with worse PFS in the whole cohort
(P5 .85) or in the extranodal population (P5 .63) (supplemental
Figure 2). These findings could be explained by the high number
of patients with a PET-positive scan who received RT consoli-
dation (75%). Furthermore, some sites such as bone might show
persistent PET activity because of inflammatory changes rather
than residual disease, although biopsies were not performed in
all cases to confirm this.

We also explored the role of RT in patients with PET-negative
scan at the end of chemotherapy (n 5 272), and we did not
observe a statistically significant difference in OS (P5 .11) or PFS
(P5 .21) by use of RT. Finally, we performed the same analyses in
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Figure 2. Outcomes of 341 patients with stage I DLBCL. (A) OS. (B) PFS. (C) DFS.
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the extranodal population (n5 171), and results were consistent
(Figure 5). We sought to evaluate the role of RT and the optimal
number of R-CHOP cycles in patients with IPI 5 0; however,
because of the low number of events, these subanalyses could
not be performed.

Patterns of relapse
Seventeen (8%) patients in the extranodal group and 6 (5%)
patients in the nodal group relapsed at a median time of
36 (range, 4 months to 13 years) and 37 months (range, 9 months
to 10 years), respectively. Relapse according to initial site is
presented in supplemental Figure 4. Sixteen (61%) patients
relapsed or progressed as localized disease, 5 involving the
initial site and 11 involving a distant site. Six patients (26%)
relapsed 5 years after treatment completion. Relapses occurred
outside of the radiation field in all patients who received RT.
PET scan at the end of treatment was positive in 2 of 23 patients.
The most common sites of relapse were the lymph nodes (n5 8,
31%) and the CNS (n5 7, 27%). Patients who relapsed in the CNS
had initial involvement of testes (n5 2), breast (n5 2), and lymph
nodes (n5 3), and 3 of 7 had receivedCNS prophylaxis. The COO
of patients with CNS relapse was GCB (n 5 3), non-GCB (n 5 2),
and missing (n 5 2).

Second neoplasms
After a median follow-up of 5.5 years, 28 (8%) patients de-
veloped a second solid malignancy: 16 (7%) extranodal and
12 (10%) nodal. Eight (2%) patients developed a second myeloid
neoplasm at a median time of 3.9 years. Six of 7 patients with
available cytogenetics presented chromosomal aberrations
commonly associated with therapy-related myeloid neoplasms
including partial loss of 5q, loss of chromosome 7, and inversion
16. There were no statistically significant differences in the cu-
mulative incidence of second malignancies between extranodal
and nodal or between patients treated with and without RT
(supplemental Figure 3).

Discussion
To the best of our knowledge, this is the largest retrospective
study limited to stage I DLBCL in the rituximab era. We confirm
stage I DLBCL frequently arises in extranodal organs, and, al-
though outcomes are overall very favorable, the involvement of
extranodal sites is associated with worse prognosis. In accor-
dance with previous population-based reports, extranodal
DLBCL accounted for 66% of all stage I in our series.2,3,19 These
numbers are higher compared with recent series of limited-stage
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Figure 3. Outcomes of the whole series according to the site of involvement, nodal or extranodal. (A) OS. (B) PFS. (C) DFS.
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DLBCL, probably because they also included patients with stage
II. Themost common sites as expected were bone, stomach, and
testes.2,3,19

The outcome of the whole series was excellent with an OS at
5 years of 94% similar to other rituximab era studies.13 The
findings that extranodal involvement was associated with worse
survival are in agreement with previous reports of stage I DLBCL
in the pre-rituximab era.2,3 However, in the modern era, 2 ret-
rospective studies described similar outcomes between nodal
and extranodal patients.6,19 Notably, these studies were limited
by a small sample size, the lack of baseline PET in most patients,
and the absence of treatment adjustment in a multivariable
analyses. One of the limitations of our study is that patients
received four different treatment regimens. Moreover, PET re-
sponse criteria have changed over the last 15 years. To reduce
some of this bias, we included only patients stagedwith PET, and
a propensity score analysis was performed to control for po-
tential confounders associated with different treatments, making
our results more informative.

SM-IPI was initially introduced by the Southwest Oncology
Group to better stratify patients with limited-stage DLBCL in the
pre-rituximab era.8 In the rituximab era, SM-IPI was validated by
our group in a retrospective study including stages I and II and
has been recently associated with event-free survival (EFS) in the
LYSA 0203 trial.7 We confirmed that SM-IPI is a powerful pre-
dictor for survival in stage I DLBCL, although stage II was
eliminated as a risk factor, establishing 2 groups, one with 0 to 1
risk factors with an excellent OS at 5 years of 96% (95%CI, 92-98)
and other with 2 to 3 risk factors with worse outcomes and 5-year
OS of 76% (95% CI, 58-87).

NCCN guidelines for limited-stage DLBCL recommend a short
or extended course of immunochemotherapy followed or not by
RT based on randomized trials conducted in the pre-rituximab
era.8-12,20 In our series, 4 regimens were administered based on
physician’s decision, and survival was similar across the treatment
groups. Interestingly, we observed that extranodal patients may

benefit from RT consolidation, especially those who did not
achieve a PET CR after immunochemotherapy. Recently, the
UNFOLDER randomized trial by the German High-Grade Non-
Hodgkin Lymphoma Study Group/German Lymphoma Alliance
reported longer EFS in extranodal patients who received 6 cycles
of R-CHOP-14 or -21 plus RT compared with non-RT (3-year 84%
vs 68%, P 5 .001). However, this difference was because of a
higher rate of PR in the non-RT arm that required additional
treatment, mostly RT.21 In the same way, some retrospective and
population-based studies yielded similar results showing better
OS and PFS in patients with early-stage DLBCL receiving RT
consolidation.22

In the PET/CT era, the role of RT has been questioned in patients
with early-stage DLBCL who achieved a PET CR.13,23 Recently,
the randomized 02-03 trial conducted by the LYSA group
compared R-CHOP 4 to 6 cycles followed by RT or not in patients
with stage I to II nonbulky DLBCL, achieving a PET CR after
4 cycles of R-CHOP. They observed similar outcomes in the
2 groups with an EFS at 5 years of 92% in the RT arm vs 89% in
the non-RT arm.13 However, whether RT could be spared in
patients with extranodal involvement remained uncertain be-
cause only 39% of patients in this trial had extranodal disease.
Moreover, patients with breast, skin, or ovarian involvement
were excluded. In our study, radiation consolidation did not result
in a better outcome for patients who achieved a PET CR with
chemotherapy. Interestingly, the same results were observed in
the extranodal group, suggesting that RT could potentially be
omitted if PET CR is achieved, with the exception of testicular
lymphoma, where contralateral testicular radiation appears to
reduce relapse.24-26

The optimal number of R-CHOP cycles for limited-stage DLBCL
has been addressed in the FLYER trial.14 This study included 592
patients with nonbulky, limited stage that were randomized to
receive R-CHOP 3 6 or R-CHOP 3 4 1 2 doses of rituximab.
They showed very good outcomes in the 2 arms with a similar
3-year EFS of 89%. Notably, all patients in this study were younger
than 60 years and had very favorable prognostic factors, and
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Figure 4. OS of the 224 patients with extranodal disease
treated with or without RT consolidation. Patients who were
treated with combined modality had a better OS compared with
patients treated with immunochemotherapy alone (HR, 0.26; 95%
CI, 0.12-0.53).

EXTRANODAL STAGE I DIFFUSE LARGE B-CELL LYMPHOMA blood® 7 JANUARY 2021 | VOLUME 137, NUMBER 1 45

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/137/1/39/1796001/bloodbld2020005112.pdf by guest on 19 M

ay 2023



again only 32% had extranodal involvement.14 In a same way,
the preliminary results of 2 PET-directed studies27,28 showed an
excellent outcome in patients with limited-stage DLBCL who
received 4 cycles of R-CHOP and achieved a PET CR after cycle
3, with no need for RT consolidation. Interestingly, these
studies included patients with risk factors, and around 45% had
extranodal involvement, although sites were not specified.27,28

In our series, patients with nodal disease presented very good
outcomes, with a 10-year DFS of 89% (95% CI, 75-95), sug-
gesting that a short course of chemotherapy could be a good
treatment as proposed in previous studies, especially if PET CR
is achieved. The extranodal population, as discussed above,
presented worse prognosis; unfortunately, because of the low
number of events, we could not performed further subanalyses
to compare short vs extended R-CHOP in the extranodal group.
Thus, whether a short course of chemotherapy is the most
appropriate treatment of patients with extranodal disease
should be addressed in prospective trials.

Finally, late relapses in advanced stage DLBCL are uncommon;
however, they seem to be more frequent in limited stage. The
recent long-term analysis of the SWOG S8736 study reported a

pattern of continuous relapse after 5 years.29 Late relapses
continue to occur in the modern era, as observed in our study,
with 26% of patients relapsing after 5 years, and other
studies.19,29,30 In contrast, the LYSA 02-03 trial described only
4 patients relapsing beyond 5 years, probably reflecting a more
favorable-risk population.13 We observed 27% of relapses
occurred in the CNS, which is similar to the 32% recently re-
ported in stage I DLBCL.19 Our data show the testes and breast
are high-risk sites for CNS recurrence,24-26 suggesting the need
for CNS prophylaxis in patients with breast involvement, which
is not routinely performed.

In conclusion, our study confirms the good outcomes of patients
with stage I DLBCL in themodern era. We observed that patients
with extranodal involvement have an inferior OS and PFS than
nodal patients. Patients with extranodal stage I DLBCL may
benefit from RT consolidation. Conversely, in extranodal pa-
tients achieving a PET-negative CR after immunochemotherapy,
RT could potentially be spared. The optimal number of che-
motherapy cycles in patients with extranodal disease should be
explored in prospective randomized trials, especially when RT is
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Figure 5. Landmark analyses in patientswith PET that was negative at the end of immunochemotherapy according to the administration of RT consolidation or not.OS
(n 5 272) (A) and PFS (n 5 272) (B) of the whole cohort; OS (n 5 171) (C) and PFS (n 5 171) (D) of patients with extranodal involvement.
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omitted. Finally, the late relapse pattern observed in this pop-
ulation suggests prolonged surveillance is needed.
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