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Abstract

Objective: To explore the clinicobiologic features and outcomes of diffuse large B-cell lymphoma (DLBCL)

patients in China according to the primary site.

Methods: A total of 1,085 patients diagnosed with DLBCL in National Cancer Center/Cancer Hospital, Chinese

Academy of Medical Sciences and Peking Union Medical College during a 6-year period were enrolled. Their

clinical characteristics and outcomes were analyzed according to the primary site.

Results: In the 1,085 patients, 679 (62.6%) cases were nodal DLBCL (N-DLBCL) and 406 cases (37.4%) were

extranodal DLBCL (EN-DLBCL). The most common sites of N-DLBCL were lymphonodus (64.8%), Waldeyer’s

ring (19.7%), mediastinum (12.8%) and spleen (2.7%), while in EN-DLBCL, stomach (22.4%), intestine (16.0%),

nose and sinuses (8.9%), testis (8.4%), skin (7.9%), thyroid (6.9%), central nervous system (CNS) (6.4%), breast

(5.7%),  bone (3.4%),  and salivary gland (2.7%) were most  common.  N-DLBCL patients  tend to present  B

symptoms, bulky disease, and elevated LDH more often, while age >60 years, extranodal sites >1, Ann Arbor stage I

or II, bone marrow involvement, and Ki-67 index >90% were usually seen in EN-DLBCL. The 5-year overall

survival (OS) rate and progression-free survival (PFS) rate for all patients were 62.5% and 54.2%. The 5-year OS

rate for patients with N-DLBCL and EN-DLBCL were 65.5% and 56.9% (P=0.008), and the 5-year PFS were

57.0% and 49.0% (P=0.020). Waldeyer’s ring originated DLBCL possessed the highest 5-year OS rate (83.6%) and

PFS rate (76.9%) in N-DLBCL. The top five EN-DLBCL subtypes with favorable prognosis were stomach,

breast, nose and sinuses, lung, salivary gland, with 5-year OS rate: 70.3%, 69.6%, 69.4%, 66.7% and 63.6%,

respectively. While CNS, testis, oral cavity and kidney originated EN-DLBCL faced miserable prognosis, with 5-

year OS rate of 26.9%, 38.2%, and 42.9%.

Conclusions: In our study, primary sites were associated with clinical characteristics and outcomes. Compared

with EN-DLBCL, N-DLBCL had better prognosis.
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Introduction

Based  on  studies  published  by  the  Surveillance,
Epidemiology,  and  End  Results  (SEER)  Program,  the
National  Program of  Cancer  Registries,  and the North
American Association of Central Cancer Registries, non-
Hodgkin lymphoma (NHL) is the seventh most commonly
diagnosed  malignancy  worldwide  (1).  Geographically,
NHL is  more commonly diagnosed in  developed areas,
with  the  highest  incidence  rates  in  North  America,
Australia, and Europe, and the lowest rates in Asia and the
Caribbean (2).  With advances  in biological  and genetic
research,  as  well  as  the  availability  of  new  diagnostic
methods and therapies, the survival of NHL patients has
recently increased. While the nationwide cancer incidence
and mortality in 2014 collected by the National Central
Cancer  Registry  of  China  (NCCRC)  showed  that
lymphoma was not among the 10 most common cancers in
China, lymphoma still ranked tenth among causes of death,
with  an  estimated  mortality  rate  of  3.47/100,000.
Furthermore, lymphoma ranked as the ninth leading cause
of cancer deaths in males (3).

NHL mostly  arises  in  the  lymph nodes  and  in  other
lymphoid tissues such as Waldeyer’s ring, the thymus, and
spleen,  which  are  termed  nodal  NHLs  (N-NHLs).
However,  approximately  25%−40%  of  NHLs  arise  in
tissues  other  than  the  lymph  node,  and  therefore  are
termed extranodal NHLs (EN-NHLs) (4,5). During the
last  two  decades,  the  incidence  of  lymphomas  has
increased,  with  EN-NHLs  increasing  more  rapidly
compared to N-NHLs (2,6).

Diffuse large B-cell  lymphoma (DLBCL) is  the most
common lymphoid neoplasm in adults, representing 30%
to 40% of all  diagnosed lymphoid neoplasm cases (1,2).
While DLBCL is regarded as a disease of older adults, with
a  median  presentation  in  the  seventh  decade  of  life,
DLBCL can be diagnosed at any age (7). The median age
of  DLBCL Chinese  patients  is  approximately  10  years
younger  than  Japanese  and  American  patients  (8,9).
Although DLBCL incidence increases with age, gender and
race  do  not  influence  DLBCL diagnosis.  Furthermore,
DLBCL can manifest in nearly any organ. The diversity in
the  clinical  features,  morphology,  and  genetic  and
molecular presentations of  DLBCL suggests  that  it  is  a
heterogeneous  group  of  aggressive  B-cell  lymphomas
rather than a single clinicopathologic entity (10).

The primary site of DLBCL is important in determining
the clinical features, treatment options, and outcomes of

NHLs. The primary site of lymphoma, either the lymph
node or different extranodal territories, has been suggested
as a criterion that might separate two different groups of
DLBCL,  nodal  and  extranodal ,  with  part icular
clinicobiological  characteristics  and  different  natural
histories  (4,5).  Many  studies  on  lymphoma  incidence
patterns or distributions have been reported worldwide.
However, research on the clinicopathologic features and
outcomes  according  to  the  anatomic  distribution  of
DLBCL  in  Mainland  China  is  still  limited,  and  case
numbers are also small. In the current study, we reviewed
and analyzed 1,085 consecutive patients diagnosed with
DLBCL according to World Health Organization (WHO)
classification during an approximate 5-year period. The
aims  of  this  study  were  to  evaluate  the  anatomic
distribution,  major  clinical  features,  and  outcomes  of
DLBCL patients according to the primary lymphoma sites
and  to  compare  our  data  with  that  reported  in  the
literature.

Materials and methods

Patients and data collection

A total  of  1,742  DLBCL patients  were  referred  for  an
interdisciplinary evaluation, and their data were included in
the  institutional  database  of  National  Cancer  Center/
Cancer Hospital,  Chinese Academy of Medical Sciences
and Peking Union Medical College between June 2006 and
December  2012.  Patients  who  did  not  have  complete
clinical information or immunohistochemistry data, or who
were lost to follow-up immediately after treatment were
excluded from this study. After application of the exclusion
criteria, 1,085 patients who were diagnosed with DLBCL
according  to  the  typical  histological  and  immuno-
phenotypic features based on the WHO classification of
Tumors of Haematopoietic and Lymphoid Tissue (2008)
were finally enrolled in our study (6). According to the 7th
edition  of  the  American  Joint  Committee  on  Cancer
(AJCC)  cancer  stage  manual,  lymph nodes,  Waldeyer’s
ring, thymus, and spleen are considered nodal or lymphatic
sites; extranodal or extralymphatic sites include the bone
marrow, gastrointestinal tract, skin, bone, central nervous
system (CNS), lung, gonads, ocular adnexa (conjunctiva,
lacrimal gland, and orbital soft tissue), liver, kidneys, and
uterus (11). This study was approved by the Institutional
Review  Board  of  the  National  Cancer  Center/Cancer
Hospital,  Chinese  Academy  of  Medical  Sciences  and
Peking Union Medical College.
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Evaluation and treatment

Pretreatment  evaluations  included  a  careful  physical
examination, routine blood tests, and chemistry profile, the
latter  of  which  included  lactate  dehydrogenase  (LDH)
levels and serum β2-microglobulin, computed tomography
(CT)  scans  of  the  neck,  chest,  abdomen,  and  pelvis  or
positron  emission  tomography  (PET)  scans,  and  bone
marrow examination. All patients were staged according to
the  Ann Arbor  staging  system,  immunohistochemically
classified into germinal center B-cell-like (GCB) and non-
GCB according to the Hans algorithm (12), and stratified
according to the original international prognostic index
(IPI) (13).

The  entire  group  of  patients  received  init ial
chemotherapy  with  radiotherapy  (n=492,  45.3%)  or
chemotherapy  alone  (n=536,  49.4%),  and  38  (3.5%)
patients received surgery ± chemotherapy ± radiotherapy.
Patients with N-DLBCL (n=679, 62.6%) received initial
chemotherapy  with  radiotherapy  (n=347,  51.1%)  or
chemotherapy alone (n=314, 46.2%). Patients with EN-
DLBCL (n=406,  37.4%)  received  initial  chemotherapy
with radiotherapy (n=145, 35.7%) or chemotherapy alone
(n=222, 54.7%). Of the 617 (56.9%) patients who received
chemotherapy with radiotherapy as first-line therapy.

Criteria for treatment outcomes

Primary endpoints of this study were overall survival (OS)
and progression-free  survival  (PFS).  OS was  calculated
from the start  of  the  initial  treatment  until  the  time of
death of any cause, or until the last follow-up time point.
PFS was defined from the first day of treatment to the time
of  disease  progression,  recurrence,  or  death  due  to
any cause.

Statistical analysis

The  Student’s  t-test  and  Chi-square  test  were  used  to
compare the clinicopathological characteristics of patients
between two groups. Survival curves were estimated using
the Kaplan-Meier method and compared with a log-rank
test stratified according to the primary sites from which
DLBCL  arose.  Unless  otherwise  stated,  P<0.05  was
considered statistically significant. The IBM SPSS Statistics
(Version 19.0; IBM Corp., New York, USA) was used for
data analysis.

Results

Patient characteristics

The demographic and baseline clinical characteristics of
DLBCL patients are listed in Table 1. The median age of
all patients was 57 (range, 7−85) years. DLBCL was most
frequently  diagnosed among people  55−64 years  of  age
(Figure 1). A total of 679 (62.6%) patients with N-DLBCL
and 406 (37.4%) patients with EN-DLBCL were compared
in  this  study.  The  incidence  of  N-DLBCL was  higher
compared to EN-DLBCL. The median ages of patients
with N-DLBCL and EN-DLBCL were 50 and 56 years,
respectively.  There were more men than women in this
cohort, with a male-female (M/F) ratio of 1.27. Except for
gender, Eastern Cooperative Oncology Group (ECOG)
performance status (PS), pathological classification and IPI
score, other clinical features were not comparable between
N-DLBCL and EN-DLBCL patients. More N-DLBCL
patients had B-cell symptoms, bulky disease, and elevated
LDH levels compared to EN-DLBCL patients, while age
>60 years,  involvement of  two or more extranodal sites,
Ann Arbor stage I or II, bone marrow involvement, and Ki-
67  index  >90%  were  more  common  in  EN-DLBCL
patients compared to N-DLBCL patients.

Primary site distribution of DLBCL

In this study, EN-DLBCL was defined as DLBCL arising
primarily  from  sites  other  than  the  lymphonodus,
Waldeyer’s  ring,  spleen,  or mediastinum (lymphonodus
and thymus).  Approximately 62.6% of all  DLBCL were
detected in nodal sites at diagnosis. Figure 2A shows the
anatomical sites involving N-DLBCL. The most common
primary  site  of  N-DLBCL was  the  lymphonodus  (440,
64.8%),  followed  by  Waldeyer’s  ring  (134,  19.7%),
mediastinum (87, 12.8%) and spleen (18, 2.7%). Primary
sites of EN-DLBCL are shown in Figure 2B; the top ten
primary  sites  were  as  follows:  stomach  (91,  22.4%),
intestine  (65,  16.0%),  nose  and  sinuses  (included  nasal
cavity and paranasal sinuses) (36, 8.9%), testis (34, 8.4%),
skin (32, 7.9%), thyroid (28, 6.9%), CNS (26, 6.4%), breast
(23, 5.7%), bone (14, 3.4%), salivary gland (11, 2.7%), and
ovary and cervix (11, 2.7%).

Clinical outcomes

The median follow-up time was 57 (range, 1−146) months
in this study. The 5-year OS and PFS rates for the entire
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Table 1 Demographic and baseline clinical characteristics of patients with N-DLBCL and EN-DLBCL

Characteristics
n (%)

P
All patients N-DLBCL EN-DLBCL

Total            1,085 679 (62.6) 406 (37.4)

Gender 0.751

　Male 608 (56.0) 383 (56.4) 225 (55.4)

　Female 477 (44.0) 296 (43.6) 181 (44.6)

Age (year) 0.035

　≤60 716 (66.0) 464 (68.3) 252 (62.1)

　>60 369 (34.0) 215 (31.7) 154 (37.9)

Number of extranodal sites 0.002

　0 or 1 837 (77.1) 545 (80.3) 292 (71.9)

　≥2 248 (22.9) 134 (19.7) 114 (28.1)

Ann Arbor stage <0.001

　I 268 (24.7) 125 (18.4) 143 (35.2)

　II 435 (40.1) 293 (43.2) 142 (35.0)

　III 166 (15.3) 139 (20.5) 27 (6.7)

　IV 216 (19.9) 122 (18.0) 94 (23.1)

B symptoms 0.021

　Presence 204 (18.8) 142 (20.9) 62 (15.3)

　Absence 881 (81.2) 537 (79.1) 344 (84.7)

Bone marrow involvement 0.012

　Presence 79 (7.3) 39 (5.7) 40 (9.9)

　Absence 1,006 (92.7) 640 (94.3) 366 (90.1)

Bulky disease <0.001

　Presence 100 (9.2) 83 (12.2) 17 (4.2)

　Absence 985 (90.8) 596 (87.8) 389 (95.8)

ECOG performance status 0.129

　0 or 1 883 (81.4) 562 (82.8) 321 (79.1)

　≥2 202 (18.6) 117 (17.2) 85 (20.9)

Pathological classification 0.062

　GCB 302 (27.8) 185 (27.2) 117 (28.8)

　Non-GCB 765 (70.5) 478 (70.4) 287 (70.7)

　Other 18 (1.7) 16 (2.4) 2 (0.5)

Ki-67 index (%) 0.027

　≤90 857 (79.0) 552 (81.3) 305 (75.1)

　>90 194 (17.9) 105 (15.5) 89 (21.9)

　Unknown 34 (3.1) 22 (3.2) 12 (3.0)

LDH 0.001

　Normal 595 (54.8) 345 (50.8) 250 (61.6)

　1−2 fold 365 (33.6) 242 (35.6) 123 (30.3)

　>2 fold 125 (11.5) 92 (13.5) 33 (8.1)

IPI score 0.157

　0 268 (24.7) 158 (23.3) 110 (27.1)

Table 1 (continued)
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group were 62.5% and 54.2%, respectively. The 5-year OS
rates for patients with N-DLBCL and EN-DLBCL were
65.5% and 56.9%, respectively (P=0.008) (Figure 3A), and
the  5-year  PFS  were  57.0%  and  49.0%,  respectively
(P=0.020) (Figure 3B).

An exploratory analysis was conducted to evaluate the
impact of anatomic sites on OS and PFS in DLBCL. For
N-DLBCL patients,  DLBCL originating in Waldeyer’s
ring resulted in higher 5-year OS rates (83.6% vs. 72.2%,
65.5% and 59.8%,  P<0.001)  (Figure  4A)  and  PFS rates
(76.9% vs. 61.1%, 60.9% and 50.0%, P<0.001) compared

to the spleen, mediastinum, and lymphonodus (Figure 4B).
For  EN-DLBCL  patients,  there  were  significant
differences  in  OS  (P=0.025)  and  PFS  (P=0.030)  in  the
different anatomic sites (Figure 5). The top five anatomic
sites that had a good 5-year OS were: stomach (70.3%),
breast (69.6%), nose and sinuses (69.4%), lung (66.7%),
and salivary gland (63.6%). The top five anatomic sites that
had a good 5-year PFS were:  stomach (64.8%),  salivary
gland (63.6%), nose and sinuses (58.3%), thyroid (53.6%),
and breast (52.2%). The top three anatomic sites that had a
poor 5-year OS were: CNS (26.9%), testis (38.2%), oral
cavity (42.9%) and kidney (42.9%). The top three anatomic
sites that had a poor 5-year PFS were: CNS (15.4%), lung
(33.3%), and testis (35.3%). All data are shown in Table 2.

Discussion

To the best of our knowledge, this retrospective study is
the largest comprehensive descriptive research analysis of
clinical  outcomes based on the anatomic distribution of
DLBCL according to the WHO classification of Tumors
of Haematopoietic and Lymphoid Tissue (2008) conduced
in a single institution in China.

DLBCLs  have  various  clinical  presentations  and
responses to therapy, and the site of origin of the lymphoid

 

Figure 1 Proportion of diffuse large B-cell lymphoma by age.

Table 1 (continued)

Characteristics
n (%)

P
All patients N-DLBCL EN-DLBCL

　1 325 (30.0) 219 (32.3) 106 (26.1)

　2 254 (23.4) 147 (21.6) 107 (26.4)

　3 133 (12.3) 88 (13.0) 45 (11.1)

　4 79 (7.3) 51 (7.5) 28 (6.9)

　5 26 (2.4) 16 (2.4) 10 (2.5)

Initial treatment <0.001

　CT alone 536 (49.4) 314 (46.2) 222 (54.7)

　CT and RT 492 (45.3) 347 (51.1) 145 (35.7)

　S ± CT ± RT 38 (3.5) 11 (1.6) 27 (6.7)

　RT alone 4 (0.4) 1 (0.1) 3 (0.7)

　S alone 2 (0.2) − 2 (0.5)

　No therapy 13 (1.2) 6 (0.9) 7 (1.7)

First-line therapy 0.217

　CT alone 455 (41.9) 276 (40.6) 179 (44.1)

　R + CT 617 (56.9) 397 (58.5) 220 (54.2)

N-DLBCL, nodal diffuse large B-cell lymphoma; EN-DLBCL, extranodal diffuse large B-cell lymphoma; ECOG, Eastern Cooperative
Oncology Group; GCB, germinal center B-cell-like; LDH, lactate dehydrogenase; IPI, international prognostic index; CT, chemotherapy;
RT, radiotherapy; S, surgery; R, rituximab.
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tissue is an important determinant of lymphocyte migration
patterns.  In this  study,  lymphomas arising in nodal  and
extranodal  sites  showed  different  clinical  features  at
diagnosis. Most DLBCL patients in our study were adults,
which was in line with that reported in the literature for
Chinese studies. For example, a study including 4,638 cases
of lymphoid neoplasm in China performed by Sun et al.
showed that the mean age was 51.6 years (14). However, we
noted that the mean age of Chinese DLBCL patients was
much lower than that reported in Japan (8). In the present
study, the EN-DLBCL group included more patients who
were >60 of age compared to the N-DLBCL group (37.9%
vs. 31.7%, P=0.035). In agreement with previous studies
(8,9,14), gender distribution in the whole DLBCL cohort
in our study showed a male predominance, with an average

M/F ratio of 1.27. Also, more patients had stage III−IV
disease  in  the  N-DLBCL group  compared  to  the  EN-
DLBCL group (38.5% vs. 29.8%), which could possibly be
attributed to the fact that EN-DLBCL patients are likely to
present  earlier  with  local  symptoms  due  to  noticeable
tumor mass in extranodal sites. However, more N-DLBCL
patients  had  a  bulky  disease  compared  to  EN-DLBCL
patients (12.2% vs. 4.2%, P<0.001), which was likely due to
the involvement of N-DLBCL in the primary mediastinal
(thymic)  large  B-cell  lymphoma,  which  typically
accompanies bulky disease (15). We also found that 48.4%
of N-DLBCL patients had serum LDH levels above the
normal  range  before  treatment,  which  were  higher
compared to the EN-DLBCL group (49.2% vs.  38.4%,
P=0.001).  With  regard  to  the  clinical  outcomes,  the

 

Figure 2  Distribution of primary sites in nodal diffuse large B-cell  lymphoma (N-DLBCL) (A) and extranodal diffuse large B-cell
lymphoma (EN-DLBCL) (B). CNS, central nervous system.

 

Figure 3 Overall survival (OS) (A) and progression-free survival (PFS) (B) for patients with nodal diffuse large B-cell lymphoma (N-
DLBCL) and extranodal diffuse large B-cell lymphoma (EN-DLBCL). (A) P=0.008; (B) P=0.020.
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elevated serum LDH levels were generally associated with
unfavorable outcomes, such as poor treatment responses
and low survival rates regardless of IPI scores; thus, LDH
levels may represent tumor growth and invasive potential in
neoplastic diseases (16). In the present study, the finding
that the N-DLBCL group had more patients at stage III or
IV  and/or  bulky  disease  may  be  related  to  the  high
incidence rates of elevated serum LDH levels in this group.

Ki-67,  a  surrogate  marker  of  proliferation,  has  been
investigated  in  various  neoplasms  and  found  to  be  a
powerful prognostic factor for survival outcomes (17). It
has been reported that DLBCL patients with high Ki-67
expression  received  limited  survival  benefits  from  R-
CHOP therapy (18). In our study, more patients with high

Ki-67  expression  (>90%)  were  identified  in  the  EN-
DLBCL group compared to the N-DLBCL group (21.9%
vs. 15.5%, P=0.027). Previous literature reported that the
majority  of  primary  CNS lymphomas  exhibit  markedly
increased proliferative activity, with more than 90% of cells
expressing the Ki-67 antigen (19), and primary testicular
lymphoma also  had significantly  increased proliferative
capacity, with Ki-67 expression in the 70% to 90% (20).
According to  the  7th edition of  the  AJCC cancer  stage
manual, EN-DLBCL includes primary CNS DLBLC and
primary testicular DLBLC, which may explain the high
number  of  EN-DLBCL  patients  with  elevated  Ki-67
expression in our study.

Studies  from  Western  countries  have  reported  the

 

Figure 4 Overall survival (OS) (A) and progression-free survival (PFS) (B) for patients with nodal diffuse large B-cell lymphoma (N-
DLBCL) according to the primary site of the lymphoma. (A) P<0.001; (B) P<0.001.

 

Figure 5 Overall survival (OS) (A) and progression-free survival (PFS) (B) for patients with extranodal diffuse large B-cell lymphoma (EN-
DLBCL) according to the primary site of the lymphoma. (A) P=0.025; (B) P=0.030. CNS, central nervous system.
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occurrence  of  EN-NHL  to  be  25%−40%  of  all  NHL
(4,5,21). In accordance with those reports, our study found
a similar  rate  (37.4%) of  EN-DLBCL. The fluctuating
frequency  of  EN-NHL  may  be  caused  by  genetic  and
ethnic factors, as well as diverse definition criteria. The
consideration of particular territories as nodal or extranodal
is a controversial issue, such as Waldeyer’s ring. In general,
Waldeyer’s ring, in which the lymphoid tissue is similar to
that  of  the  lymph  node,  is  included  in  the  nodal  areas
according to the 7th edition of the AJCC cancer staging
manual (11). The above issues could explain the disparate
results obtained in our study from those of previous studies
in China (9,14). The gastrointestinal (GI) tract is one of the
most common anatomic sites of EN-NHL involvement,
accounting  for  30%−50%  of  all  NHL  (8,9,22).  In  the
present study, approximately one quarter of patients had
stomach involvement. There is compelling evidence that

EN-NHLs at some sites have site-specific causes, such as
Helicobacter pylori  (Hp) in gastric lymphomas (23). The
high rate of stomach involvement in our study was likely
due to the high prevalence of Hp infections in China. The
second most common anatomic site of EN-DLBCL was
the  intestine  (16.0%),  and  the  third  was  the  nasal
cavity/sinus (8.9%). This trend was similar to that reported
in the literature in China. For example, a study including
6,328 cases of lymphoid neoplasm in China performed by
Yang et al. showed the most common anatomic sites in the
same order (9).

In  this  study,  the  5-year  OS  among  all  patients  was
62.5%,  and  the  5-year  PFS  was  54.2%.  Since  the  last
review of NHL in the Lancet in 2012 (24),  advances in
understanding the biology and genetics and the availability
of new diagnostic methods and therapies have improved.
These findings are comparable to those obtained from the
international statistics, the 5-year relative survival rate was
reported  as  56.1%  in  EUROCARE  west,  47.1%  in
EUROCARE east, and 56.3% in SEER (25). In agreement
with  previous  studies  (25),  primary  Waldeyer’s  ring
DLBCL showed a notably better outcome than the other
anatomic sites in N-DLBCL. The GI tract is one of the
most common extranodal sites of lymphoma (9,14,26,27).
According to research on GI lymphoma, primary gastric
DLBCL (PG-DLBCL)  and  primary  intestinal  DLBCL
(PI-DLBCL)  had  different  clinical  characteristics  and
treatment outcomes (28-30).  In our study, we separated
PG-DLBCL from PI-DLBCL for statistical analysis. The
PG-DLBCL group showed a remarkably good OS (70.3%)
and PFS (64.8%) compared to other extranodal sites, but
the  PI-DLBCL  group  did  not  match  these  outcomes.
Primary CNS lymphoma (PCNSL) is  a  rare and highly
aggressive  lymphoma that  arises  in  the intracerebral  or
intraocular  spaces  without  systemic  involvement.  In
agreement  with  previous  studies  (31),  we  found  that
PCNSL had a worse prognosis than systemic DLBCL in
any setting analyzed.

Conclusions

In the present study, we demonstrated that the primary
sites  of  DLBCL  are  associated  with  part icular
clinicopathologic  features  and  outcomes.  N-DLBCL
patients have better treatment outcomes compared to EN-
DLBCL.  These  results  highlight  the  heterogeneity  of
DLBCL,  and  optimal  treatment  modalities  should  be
selected according to the primary sites.

Table 2 OS and PFS of 1,085 patients with DLBCL according to
primary sites of lymphoma

Primary site n (%) 5-year OS
(%)

5-year PFS
(%)

N-DLBCL 679 (62.6) 65.5 57.0

　Lymphonodus 440 (64.8) 59.8 50.0

　Waldeyer’s ring 134 (19.7) 83.6 76.9

　Mediastinal 87 (12.8) 65.5 60.9

　Spleen 18 (2.7) 72.2 61.1

EN-DLBCL 406 (37.4) 56.9 49.0

　Stomach 91 (22.4) 70.3 64.8

　Intestine 65 (16.0) 56.9 46.2

　Nose & sinuses 36 (8.9) 69.4 58.3

　Testis 34 (8.4) 38.2 35.3

　Skin 32 (7.9) 43.8 40.6

　Thyroid 28 (6.9) 57.1 53.6

　CNS 26 (6.4) 26.9 15.4

　Breast 23 (5.7) 69.6 52.2

　Bone 14 (3.4) 50.0 42.9

　Salivary gland 11 (2.7) 63.6 63.6

　Ovarian & cervix 11 (2.7) 54.5 36.4

　Oral cavity 7 (1.7) 42.9 42.9

　Kidney 7 (1.7) 42.9 42.9

　Lung 6 (1.5) 66.7 33.3

　Orbit 5 (1.2) 60.0 60.0

　Other 10 (2.5) 68.5 47.5

OS, overall survival; PFS, progression-free survival; N-DLBCL,
nodal diffuse large B-cell lymphoma; EN-DLBCL, extranodal
diffuse large B-cell lymphoma; CNS, central nervous system.
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