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Summary

Purpose: The primary extranodal non Hodgkin’s lympho-
ma (EN-NHL) is a heterogeneous group of diseases with
expression of different oncogenes compared to nodal NHLs.
In this study, we aimed to compare the clinical and patho-
logical findings, the prognostic factors, the treatment and
the survival data in patients with stage I-II primary EN-
NHL with nodal NHL (N-NHL).

Methods: Between January 1991 and January 2014, 853
patients with diagnosis of NHL were reviewed. Of 853 pa-
tients, 379 (44%) with stage I-1I disease were included in
the study and were divided into two groups according to
involved sites as nodal and extranodal. The N-NHL group
consisted of stage I-1I patients without extranodal involve-
ment, who were diagnosed by incisional or excisional lymph
node biopsy. The EN-NHL group consisted of patients with
a single primary extranodal involvement and/or a locore-
gional lymph node involvement, and who were diagnosed

Introduction

NHLs usually originate from lymphatic tis-
sues such as lymph nodes and the spleen. How-
ever, the primary EN-NHL involves extranodal
tissues other than lymph node, spleen or bone
marrow, and is encountered in 25 to 40% of all
patients [1-3]. The definition of EN-NHL remains
controversial. In the literature there are differ-
ent definitions of EN-NHL. Along with the advo-
cates who accept the absolute absence of lymph
node involvement, there is also the opinion that

by means of a biopsy from the extranodal region.

Results: A total of 112 patients with N-NHL and 267
with EN-NHL were enrolled in the study. About 3/4 of the
N-NHL patients had stage II, while 50% of the EN-NHL
patients had stage I (p<0.01). There was no statistically
significant difference between EN-NHL and NHL in terms
of 5-year overall survival (0S) (p=0.25). The median 5-year
OS in the diffuse large B cell lymphoma (DLBCL) subgroup
with N-NHL was 52%, while that of the EN-NHL was 68%
(p=0.000).

Conclusion: Patients with stage I-II N-NHL had a poorer
prognosis than EN-NHL patients. However, 5-year OS rates
were similiar between groups.

Key words: extranodal non-Hodgin lymphomas, nodal
non-Hodgkin lymphoma, survival

accepts the presence of regional lymph node in-
volvement in EN-NHL [4]. However, in cases with
a dominant extranodal involvement accompanied
by a widespread nodal involvement (stage III-
IV), it is unclear whether the nodal involvement
is a result of extranodal spread of the disease or
a disseminated EN-NHL. The general opinion is
to define this group as N-NHL. EN-NHL may de-
rive from almost all tissues. The most common
sites of involvement are the gastrointestinal tract
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and Waldeyer’s ring (tonsils, nasopharynx, tongue
base) [5]. There are also opinions which consider
the Waldeyer’s ring involvement as N-NHL [6].

DLBCL accounts for 28-30% of newly diag-
nosed lymphoma cases [7]. The more aggressive
disease presents with rapidly enlarging lymphad-
enopathy, fever, fatigue, and weight loss [8]. Chro-
mosomal translocations, gene amplification, and
increased protein expression of tumor suppressor
genes may play a role in the outcome of treatment
[9,10].

In the last 20 years the International Prog-
nostic Index (IPI) has been used to determine the
prognosis of patients with aggressive NHL. After
accepting rituximab as a standard treatment of
DLBCL, a new IPI scoring system was developed
by the National Comprehensive Cancer Network
(NCCN). The NCCN-IPI is easy to apply and more
powerful than the IPI in predicting the patient
survival in the rituximab era [9].

In this study, we aimed to evaluate and com-
pare the clinical and pathological findings, the
prognostic factors, the treatment and the surviv-
al data in patients with stage I-II EN-NHL with
N-NHL, excluding patients with stage III-IV dis-
ease.

Methods

Between January 1991 and January 2014, the data
of patients diagnosed as NHL were retrospectively re-
viewed. Of the 853 patients, 379 (44%) with stage I-II
disease were included in the study. Patients included in
the study were divided into two groups as patients with
N-NHL and patients with EN-NHL. The N-NHL group
consisted of stage I-II patients without EN-NHL, diag-
nosed by incisional or excisional lymph node biopsy.
The EN-NHL consisted of patients with a single prima-
ry extranodal involvement and/or a locoregional lymph
node involvement, and who were diagnosed by means
of a biopsy from the extranodal region. Stage III-IV pa-
tients, patients with multiple extranodal involvement
and patients who did not have a positive biopsy from
the extranodal region were excluded.

Staging was performed by computed tomography
(CT) of neck, thorax, and abdomen. In addition, all pa-
tients underwent a unilateral bone marrow biopsy. Pos-
itron emission tomography plus CT (PET-CT) was not
performed in all patients since it is a relatively new
diagnostic method.

In addition, baseline blood count, liver and renal
functions, and lactate dehydrogenase (LDH) levels were
measured in all patients. For LDH a value >280 U/L was
accepted as high, for albumin a value <35 mg/dl was
accepted as low, and for hemoglobin a value below 12
mg/dl was accepted as low.

Demographics, treatment characteristics, and

the survival data of the nodal and extranodal groups
were compared. The performance status of patients at
the time of diagnosis was evaluated according to the
Eastern Cooperative Oncology Group (ECOG) scale. In
all patients, the IPI was assessed. Since stage III-IV
patients and patients with involvement of more than
one extranodal site were excluded from the study, the
patients were categorized in low, low-intermediate and
high-intermediate risk groups. Response evaluation
was performed in treated patients and known treat-
ment response.

Patients without response evaluation, who were
followed-up without medication, died during treatment
and lost to follow-up were not included in the response
assessment group.

OS was defined as the time span from diagnosis
until death or the last follow-up. For patients who were
diagnosed after 2005, and whose Turkish citizenship
numbers were available, the official life data were ob-
tained from the Population Administration of the Re-
public of Turkey.

Statistics

Chi-square test and Fisher’s exact test were used
to evaluate the association between independent var-
iables. The parameters that may be prognostic indica-
tors of survival were evaluated by univariate analysis.
For the parameters with significant results in univari-
ate analysis, Cox regression multivariate analysis was
performed. Kaplan-Meier method was used to generate
survival curves and log-rank test was used to evalu-
ate the differences in survival between patients with
N-NHL and EN-NHL. P values <0.05 were considered
as statistically significant. All analyses were performed
using SPSS software (SPSS Inc., Chicago, IlI, USA).

Results

Demographic characteristics

A total of 379 patients were enrolled in the
study, 112 (29.55%) of which with N-NHL and 267
(70.45%) with EN-NHL. The median age of the
entire group was 55 years (range 16-88) and the
female-male ratio was approximately 409%/60%.
When compared in terms of patient character-
istics, the most significant differences between
the N-NHL and the EN-NHL groups appeared in
the stage of disease. About 3/4 of the N-NHL pa-
tients had stage II disease, while 50% of the EN-
NHL patients had stage I (p<0.01). The baseline
hemoglobin values were lower in the extranodal
lymphomas compared to the nodal lymphomas
(p=0.03). There were no significant differenc-
es between the groups in terms of other patient
characteristics such as ECOG, cell type, and IPI
scores (p>0.05). Of all the patients, DLBCL sub-
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Table 1. Patient demographic features

Features Total % Nodal % Extranodal % alue
! (N: 379) (N:112) (N:267) P
Age (years) median 55 53 55
Gender
Male 60.9 58.0 62.2
0.62
Female 39.1 42.0 37.8
Stage
I 41.2 24.1 48.3
<0.01
I 58.8 75.9 51.7
ECOG PS
0-1 68.9 72.3 67.4
0.35
>2 31.1 27.7 32.6
LDH
Normal 58.4 59.8 57.7
0.72
High 41.6 40.2 423
Albumin
Normal 73.3 71.6 73.9
0.40
Low 26.7 28.4 26.1
Hemoglobin
Normal 63.7 72.3 60.2
0.03
Low 36.3 27.7 39.8
B symptoms
Yes 53.6 49.1 453
0.50
No 46.4 50.9 54.7
Cell Type
B cell 923 87.3 93.6
0.05
T cell 7.7 12.7 6.4
DLBCL
Yes 55.7 60.7 53.6
0.21
No/unknown 443 393 46.4
Bulky disease
Yes 72.4 38.4 23.0
<0.01
No 27.6 61.6 77.0
IPI score
Low, low-intermediate risk 89.4 89.9 89.9
1.00
High-intermediate risk 10.6 10.1 10.1

DLBCL: diffuse large B cell lymphoma, IPI: international prognostic index, ECOG PS: Eastern Cooperative Oncology Group perfor-
mance status
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Table 2. Treatment characteristics

Treatment Total % Nodal % Extranodal % p value
(N: 379) (N:112) (N:267)

Anthracycline-based

Yes 88.7 98.0 84.6 <001

No 11.3 2.0 154 '
Rituximab

Yes 39.7 36.6 39.7

No 60.3 63.8 60.3 040
Radiotherapy

Yes 51.2 46.6 533 026

No 4838 534 46.7 ’

Table 3. Response to treatment and overall survival

Response Nodal Extranodal  p value
(N:112) (N:267)
% %

5-year OS 59 65 0.25
Response

Complete 674 79.0

Partial 211 11.8 0.15

Stable 53 41

Progression 6.3 51

OS: overall survival

All
patient
cohart

=7 N-NHL
11 EN-HHL

Overall Survival (%)

Time (Months)

Figure 1. Kaplan-Meier comparison of overall
survival of nodal NHL and extranodal NHL patients
(p=0.001).

type constituted 55% and there was no significant
differences between the groups in terms of DLBCL
subtype (p=0.21) (Table 1).

Low grade tumor rate was higher in the EN-

NHL group (7.8 vs 16.9%, p=0.02). The most com-
mon region of extranodal involvement was the
gastrointestinal tract (approximately 50%), and
the head and neck region (36%).

Treatment characteristics

Of all the patients, 93.3% received at least
one course of systemic therapy, and in about 90%
therapy was anthracycline-based. The rate of an-
thracycline-based therapy was significantly high-
er in the nodal group compared to the extranodal
group (p<0.01). Rituximab treatment and radio-
therapy rates were similar in both groups (p>0.05)
(Table 2).

Analysis of prognostic factors and survival

The median OS was 171 months in the whole
group, 171 months in patients with N-NHL, and
100 months in the EN-NHL group (Figure 1). Al-
though there was a 71-month difference between
groups, it did not reach statistically significance
(p=0.25). Response evaluation data were availa-
ble in 290 patients (76.5%). In total, 290 (76.5%)
patients responded to therapy. Of all the patients
with a response evaluation, 75% achieved com-
plete response and the response rates were sim-
ilar in both groups (p=0.15) (Table 3).

Regarding the evaluation of parameters that
could affect the OS, male gender (p=0.024), stage
II disease (p<0.01), elevated LDH levels (p<0.01),
low hemoglobin levels (p<0.01), hypoalbumine-
mia (p<0.01), presence of B symptoms (p<0.01),
presence of bulky disease (p<0.01), an upper-mid-
dle IPI score (p<0.01), and not receiving radiation
therapy (p<0.01) were all found to be associated
with poor prognosis (Table 4). In multivariate
analysis, male gender, poor performance status,
low albumin level at the time of diagnosis and
presence of bulky disease were shown to be poor
prognostic factors (Table 5).
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Table 4. Univariate analysis

oS p value

Features (months)
Gender

Male 107

Female NR <001
Stage

I 132

I NR 0.66
ECOG PS

8‘21 12751 <0.01
LDH

Normal NR

High 44 <001
Albumin

Normal NR

Low 26 <001
Hemoglobin

Normal -

Low 37 <001
B symptoms

No NR

Yes 86 <001
DLBCL

Yes 171

No/unknown 132 0.61
Bulky disease

No 171

Yes 54 <001
IPI score

Low, low-intermediate 171 <001

High-intermediate risk 12 ’
Anthracycline-based
therapy

Yes }\}7}% 0.94

No
Rituximab

Yes NR

No 132 0.16
Radiotherapy

Yes 171 <0.01
No 85

NR: not reached, DLBCL: diffuse large B cell lymphoma, IPI:
international prognostic index, ECOG PS: Eastern Cooperative
Oncology Group performance status

To eliminate the differences between the his-
topathological subtypes, the survival rates of pa-
tients with DLBCL were evaluated. The median
5-year OS in the DLBCL subgroup with N-NHL
was 52%, while that of the EN-NHL was 68%. The
difference was statistically significant (p=0.0006)
(Figure 2).
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Figure 2. Kaplan-Meier comparison of overall sur-
vival of nodal DBCL and extranodal DBCL patients
(p-0.000).

Discussion

EN-NHL is a heterogeneous group of diseas-
es which is thought to be under the influence of
different oncogenes with various genetic origins
[11,12]. There a small number of data indicat-
ing that both the clinical courses and the immu-
nophenotypic profiles of N-NHL and EN-NHL are
different. For instance, there are studies showing
that the Bcl-2/JH rearrangement is more common
in N-NHL, as well as studies presenting that Bcl-
6 expression is encountered more frequently in
EN-NHL [11-14]. The data are usually based on
population-based retrospective series. According
to our current knowledge, the treatment approach
to the patients with EN-NHL is similar to the pa-
tients with N-NHL. For this reason, the differenc-
es between the two entities are usually not taken
into consideration. In this study, our aim was to
evaluate and compare the clinical and the patho-
logical findings, the treatment and the prognostic
differences in patients with stage I-II NHL and
EN-NHL.

EN-NHL comprises approximately one third
of all lymphomas. In our study, of all patients
with lymphoma, 44% had stage I-II, and 31% had
EN-NHL, all in concordance with the literature
[1,5]. However, contrary to expectations, 2/3 of
stage I-II patients included in the study had EN-
NHL. This is probably due to the fact that N-NHL
usually remains asymptomatic and the patients
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Table 5. Multivariate analysis

Factor Hazard ratio 95% CI p value
Gender 0.56 0.34t0 0.61 0.02
ECOG PS 0.37 0.22t0 0.61 <0.01
Albumin 0.46 0.26 t0 0.79 0.05
Bulky disease 0.60 0.37 t0 0.97 0.03

ECOG PS: Eastern Cooperative Oncology Group performance status, CI: confidence interval

are admitted in advanced stages of disease.

A second matter of debate on the definition of
the EN-NHL is whether the lymphomas of Wald-
eyer’s ring are nodal or extranodal. Next to the
views defining the Waldeyer’s ring lymphomas as
nodal lymphomas, there are also authors claim-
ing the Waldeyer’s ring is an extranodal region
[11,15]. In our study, we accepted the lymphomas
of Waldeyer’s ring (only if the diagnosis was done
with tissue obtained from this area) as primary
EN-NHL localized in the head and neck region. As
to the regional distribution of our patients with
EN-NHL, they were most frequently localized in
the gastrointestinal tract, followed by the head
and neck lymphomas, as expected.

In our study, nodal lymphomas were associ-
ated with more advanced disease and greater tu-
mor burden compared to EN-NHL. However, in a
population-based study carried out by Krol et al.
the patients with EN-NHL were shown to have
worse performance status and higher tumor bur-
den [16]. Unlike our study, however, in that study
only stage I patients were included. In another
study involving 382 DLBCL patients from a sin-
gle center, the patients with N-NHL were found
to have worse prognosis (higher IPI, higher LDH
levels), which was in accordance with our results.
However, since about half of the patients in that
study had advanced disease associated with iden-
tification problems, the interpretation of the data
remains limited [11].

IPI is a clinical tool developed by oncologists
to aid in predicting the prognosis of patients with
aggressive NHLs. The parameters that determine
the IPI score are stage, age, serum LDH levels,
performance status, and the number of extranodal
sites of disease [17]. Stage III-IV patients and pa-
tients with multiple sites of extranodal involve-
ment remain undefined with regard to EN-NHL.
Therefore, the assessment of the IPI score is per-
formed with three parameters instead of five. In
our study, the assessment performed with these
three parameters did not reveal any significant

difference between N-NHL and EN-NHL.

DLBCL is the most common type of NHL,
comprising about 30% of all lymphomas [7,18].
About one-third of DLBCL is primarily of extran-
odal origin. In a study with patients with stage II
disease the nodal/extranodal ratio was 31%/40%,
while Krol et al. found a ratio of 34%/50%, re-
spectively [14,16]. In our series, the DLBCL rate
was high in both groups (60%/53%). Furthermore,
23% of the patients had B cells without a defined
subtype. The higher rate of DLBCL in our group is
probably due to the inclusion of stage II patients
in the study, as well as to geographical, social and
genetic factors.

The anthracycline-based regimens constitute
the standard initial therapy in NHL (except for
low grade tumors). The addition of rituximab to
anthracycline-based therapy results in an approx-
imately 15% increase in 5- and 10-year OS in DL-
BCL [19,20]. Regarding the treatment characteris-
tics in our study, while the rate of rituximab and
radiation therapy was similar, the number of an-
thracycline courses was higher in nodal lympho-
mas, since the low grade tumor rate was higher
in EN-NHL (98 vs 84%). The number of patients
treated with rituximab was lower than expected
in DLBCL, since the patients treated in the 1990s
were included in the study.

The aim of this study was to compare N-NHL
and EN-NHL in terms of survival, clinical pres-
entation, prognostic parameters, and treatment. In
our study, although the 5-year OS rate was much
lower in N-NHL compared to EN-NHL, the differ-
ence was not significant (p=0.20). This was proba-
bly due to the higher number of stage II patients,
an increased tumor burden and lower number of
low grade patients in this group. The multivariate
analysis of the factors that may influence survival
showed that male gender, ECOG PS II or more,
low albumin levels and the presence of bulky dis-
ease were associated with shorter survival.

Contrary to our data, in another study com-
paring the nodal and the extranodal patients, the
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patients with EN-NHL were shown to have a low-
er OS rate compared to the patients with N-NHL.
However, in that study only the patients with
stage I disease were included, and the EN-NHL
patients had a higher tumor burden and higher
histological grade [16]. In the same study, similar
to our series, poor performance status, elevated
LDH levels, and the presence of bulky tumor were
found to be correlated with a short lifespan . In
another population-based study with a group of
patients similar to our series, patients with EN-
NHL were found to have better rates of 10-year
OS (19 vs 34%) and median OS (p<0.001) [14].

In the present study, no statistically signifi-
cant difference was noticed between the nodal
and extranodal lymphomas in terms of survival.
However, lymphomas of various histopathologi-
cal subtypes were included in our study. In order
to eliminate this heterogeneity, survival analysis
was performed in the DLBCL subgroup. Accord-
ing to this analysis, EN-NHL was found to have a
significantly longer survival compared to N-NHL
(p=0.000).

In a series of 382 patients with DLBCL Wald-
eyer’s and gastrointestinal lymphomas in particular
were shown to have a higher 5-year OS compared to
N-NHL (Waldeyer’s lymphoma 77%, gastrointesti-
nal lymphoma 68%, nodal lymphoma 45%) [11]. In
a similar study from Spain, in both rituximab-treat-
ed and control arms, 5-year OS of Waldeyer’s and
gastrointestinal lymphomas was higher compared
to nodal lymphomas. The difference in OS was even
more pronounced in patients who were not treated
with rituximab (in the control arm: Waldeyer’s lym-
phoma 100%, gastrointestinal lymphoma 929%, nod-
al lymphoma 36%; in the rituximab arm: Waldeyer’s
lymphoma 80%, gastrointestinal lymphoma 90%,
nodal lymphoma 66%) [21].

Our study has limitations despite the high
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number of patients. The limitations can be sum-
marized as the retrospective character of the
study, inadequate histopathologic evaluation and
lack of PET-CT staging, especially in earlier pa-
tients.

Conclusion

In conclusion, our results have shown that
patients with N-NHL seem to have a poor prog-
nosis compared to patients with EN-NHL. In addi-
tion, although patients with EN-NHL had a longer
survival compared to N-NHL, the difference was
not statistically significant. The patients were en-
rolled in the study starting from the 1990s, which
led to insufficient histopathological subtyping.
For this reason, in order to eliminate the bias re-
garding the evaluation of the pathological data, a
subgroup analysis was performed in patients with
DLBCL who were found to have a significantly
longer survival rate compared to patients with
EN-NHL and N-NHL. Parameters such as ECOG
PS and bulky disease, which are generally accept-
ed as prognostic factors in NHL, were shown to
have prognostic significance in stage I-II NHL
patients in this study. Furthermore, male gender
and low albumin levels had also prognostic sig-
nificance. When the extranodal lymphomas are
defined as “extranodal region +/- regional lymph
node involvement”, the use of the IPI score in this
patient group is restricted.

There is a limited number of studies which
highlights the differences between EN-NHL and
N-NHL in molecular level and in terms of surviv-
al. Currently, prospectively designed studies are
needed for a detailed histopathological and mo-
lecular evaluation of EN-NHL. These studies can
lead to new insights for prognostic assessments
and different treatment approaches.
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