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Abstract

The purpose of this study was to define distinctive clinical features of ‘‘nasal’’ and ‘‘nasal-type’’ NK/T cell lymphomas by assess-

ing prognostic factors. The anatomic definition of extranasal NK/T cell lymphoma has been vague resulting in variable definitions of

extranasal sites by different groups. We analysed the clinical behavior of 90 NK/T cell lymphoma patients and attempted to elucidate

the prognostic factors for risk-based stratification of therapy. We observed no significant difference between ‘‘nasal’’ and ‘‘nasal-

type’’ NK/T cell lymphomas in regards to clinical features and survival using the conventional anatomic classification. We suggest

the categorisation of the two subtypes of NK/T cell lymphoma as follows: UNKTL (upper aerodigestive tract NK/T cell lymphoma)

including all lymphomas confined to nasal cavity, nasopharynx, and the upper aerodigestive tract and EUNKTL (extra-upper aero-

digestive tract NK/T cell lymphoma) group to include all sites other than the UNKTL group. The EUNKTL group in this study had

advanced stage at diagnosis, higher LDH, higher IPI score, poorer performance and inferior response to the anthracycline-based

chemotherapy with statistical significance. There was a significant difference in survival rate between EUNKTL and UNKTL group

(20.0%, 54.0%, respectively, P = 0.0068). More aggressive treatment should be sought for this particular group of patients for

EUNKTL patients.
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1. Introduction

Mature natural killer (NK)–cell neoplasm has re-
cently been accepted as a distinct clinicopathologic en-

tity and can be subdivided into extranodal NK/T cell

lymphoma and aggressive NK-cell leukaemia [1,2].
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Extranodal NK/T cell lymphoma shows a strong associ-

ation with Epstein-Barr virus (EBV) and presents

typically within the nasal cavity. The World Health

Organization (WHO) classification of extranodal NK/

T cell lymphoma, nasal-type, states that the ‘‘nasal-

type’’ NK/T-cell lymphomas are those occurring outside
the nasal cavity and have variable presentations depend-

ing upon the major site of involvement [1]. However, the

Hong Kong workshop, held in 1994, recognised NK/T

cell tumours with an identical phenotype, genotype,

and morphology occurring in extranasal sites [3]. The

workshop recommended the term ‘‘nasal-type’’ NK/T

cell lymphoma for extranasal lesions and the term ‘‘na-

sal’’ for classical midline facial lesions since these two
subtypes were thought to behave differently.

‘‘Nasal-type’’ NK/T cell lymphoma has recently

been reported to pursue highly aggressive clinical

course. The largest study on ‘‘nasal-type’’ CD56+ lym-

phoma reported a retrospective review of 34 cases and

concluded that it showed a rapidly progressive course,

often refractory to combined chemotherapy [4]. Since

‘‘nasal-type’’ NK/T cell lymphoma represents one of
the most aggressive lymphomas, it is increasingly

important to refine its definition and biological features

for accurate diagnosis and appropriate therapeutic

plan. As the term ‘‘nasal-type’’ implies the fact that

the nasal cavity is the commonest site of involvement,

the current categorisation of the two subtypes depends

on the anatomic site of the presentation. The Hong

Kong workshop [3] or the WHO classification, how-
ever does not specify the anatomic boundary for nasal

and ‘‘nasal-type’’ NK/T cell lymphoma, resulting in

inconsistent definition of ‘‘extranasal’’ sites. Previous

studies have employed variable classifications of nasal

and ’’nasal-type’’ NK/T cell lymphomas, most of them

categorising extranasal NK/T cell lymphoma as lym-

phomas primarily occurring outside nasal cavity and

nasopharynx including upper aerodigestive tract, soft
tissue, and visceral organs [3–17]. The categorisation

of upper aerodigestive tract has been varied in particu-

lar; most studies included upper aerodigestive tract dis-

eases as ‘‘nasal-type’’ while others have classified them

as ‘‘nasal’’ [3–7,9–17].

To better define the clinical features of ‘‘nasal’’ and

‘‘nasal-type’’ NK/T cell lymphomas, we conducted a ret-

rospective analysis and attempted to delineate proper
definitions for NK/T cell lymphomas by elucidating

the clinical prognostic factors and survival.
2. Patients and methods

Ninety consecutive patients, who were diagnosed as

extranodal NK/T cell lymphoma from July 1994 to Sep-
tember 2003 were included in the analysis. All patients

were Korean. The criteria for case inclusion were as fol-
lowing: (1) histologically confirmed diagnosis of NK/T

cell lymphoma, according to WHO classification [1];

(2) proven NK/T cell type by immunohistochemistry,

flow cytometry, or EBV in situ hybridisation; (3) avail-

ability of all clinical data for appropriate staging. Blastic

NK-cell leukaemia, aggressive NK cell lymphoma/leu-
kaemia, and peripheral T cell lymphoma, unspecified

were excluded from the analysis. The pathologic diagno-

sis of nasal-type NK/T cell lymphoma was based on the

following criteria: expression of cytoplasmic CD3 and

CD56 and positive status for EBV in situ hybridisation.

If EBV in situ hybridisation was negative, the immuno-

phenotype studies should demonstrate cytoplasmic CD3

expression and positive cytotoxic molecules such as
TIA-1.

The following clinical data were collected from the re-

cord: patient demographics, complete blood count, lac-

tic dehydrogenase (LDH) level, Ann Arbor stage, IPI,

bone marrow findings, the presence of B symptoms, per-

formance status, date of diagnosis, type of treatment,

treatment response, date of last follow-up, vital status

and cause of death.

2.1. Histology

In all cases, haematoxylin-eosin-stained slides were

reviewed by two pathologists. Immunophenotyping

was performed using a panel of monoclonal antibodies

including antibodies against cytoplasmic 1:400 CD3

(Dakopatts, Copenhagen, Denmark), 1:400 CD20
(Dakopatts), and 1:50 CD56 (Monosan, Uden, the

Netherlands). EBV RNA was detected by an in situ

hybridisation technique. Briefly, paraffin sections were

pretreated with xylene, followed by treatment with pro-

teinases K and hybridised with FITC-conjugated EBV

oligonuecleotides (Dakopatts) complementary to the

nuclear RNA portion of the EBER 1 and 2 genes.

2.2. Definition of ‘‘nasal’’ and ‘‘nasal-type’’ NK/T cell

lymphomas

The most commonly used definition of ‘‘nasal’’ NK/T

cell lymphoma is classified as lesions confined within na-

sal cavity and nasopharynx, and ‘‘nasal-type’’ NK/T cell

lymphoma as lesions involving sites outside nasal cavity/

nasopharynx such as oral cavity, palate, larynx, tonsil,
skin, soft tissues, visceral organs [3–7,9–17]. Involve-

ment of nasal cavity and secondary spread to other sites

is categorised as ‘‘nasal’’ NK/T cell lymphoma as recom-

mended at the Hongkong workshop [3].

2.3. Treatment

Patients were categorised according to the initial
treatment modality: (1) anthracycline-based chemother-

apy with or without involved-field radiotherapy (IFRT),
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(2) non-anthracycline-based chemotherapy with or with-

out IFRT, (3) IFRT only, and (4) supportive care only.

The anthracycline-based chemotherapy regimen used

were as following: CHOP (cyclophosphamide, doxorubi-

cin, vincristine, prednisolone), dose-escalated CHOP-

(deCHOP), COPBLAM (cyclophosphamide, vincristine,
prednisone, bleomycin, doxorubicin, procarbazine), and

EPOCH (etoposide, doxorubicin, vincristine, cyclophos-

phamide, prednisolone). The non-anthracycline-based

chemotherapy regimens were DICE (dexamethasone,

ifosfamide, cisplatin, etoposide) andCVP (cyclophospha-

mide, vincristine, prednisone). The treatment response

was assessed according to standard response criteria

[18]. IFRT began three weeks after the completion of
planned chemotherapy. The total radiotherapy dose

was 45 Gy administered over five weeks by conventional

fractionation schedule (1.8Gy/fraction, 5 fractions/week)

to the prechemotherapy gross disease extent.

All patients provided written informed consent be-

fore treatment.

2.4. Statistical analysis

Categorical variables in two groups were compared

by the v2 test, while continuous variables were analysed

by Student t test. P values less than 0.05 were considered

statistically significant and all P values correspond to

two-sided significance tests. Overall survival (OS) was

estimated using the Kaplan–Meier product-limit meth-

od [19]. OS was measured from the date of diagnosis
to the date of death or the last follow-up visit. Survival

rates were compared for statistical differences by using
Table 1

Patient characteristics

Nasal

(n = 60)

Nasal-type

overall

(n = 30)

Nasal-type

UA (n = 10)

N

no

(n

Median age (years, range) 44 (21–68) 50 (22–81) 54 (28–65) 50

Sex (Male%) 62% 63% 70% 65

Performance status

(ECOG) 0–2

58 (97%) 21 (70%) 10 (100%) 11

B symptom(+) 17 (29%) 11 (37%) 0 (0%) 11

Stage I/II 44 (73%) 22 (73%) 9 (90%) 11

IPI

Low 39 (65%) 13 (43%) 8 (80%) 5

Low–intermediate 5 (8%) 7 (23%) 2 (20%) 5

High–intermediate 10 (17%) 5 (17%) 0 (0%) 5

High 6 (10%) 5 (17%) 0 (0%) 5

LDH (high) 27 (45%) 14 (47%) 3 (30%) 14

EBV ISH (+) 41/44 (93%) 18/22 (82%) 7/8 (88%) 11

CR rate achieved after

anthracycline-based

chemotherapya

36/59 (61%) 10/20 (50%) 8/10 (80%) 2/

Abbreviations: nasal-type UA = upper aerodigestive nasal-type NK/T cell lym

T cell lymphoma.
a Only in patients who were primarily treated with anthracycline-based ch
log-rank analysis. Significant variables in the univariate

analysis, except for variables included in IPI, were con-

sidered as variables for the multivariate analysis for sur-

vival. The latter was performed by Cox�s proportional

hazard regression model.
3. Results

3.1. Clinical characteristics of ‘‘nasal’’ NK/T cell

lymphoma and ‘‘nasal-type’’ NK/T cell lymphoma

The clinical characteristics of patients in two groups,

‘‘nasal’’ and ‘‘nasal-type’’ NK/T cell lymphoma are out-
lined in Table 1. ‘‘Nasal-type’’ NK/T cell lymphomas

(n = 30) included primary lesions at the following sites:

oropharynx (n = 4), tongue (n = 1), tonsil (n = 4), palate

(n = 1), gastrointestinal tract (n = 7), skin (n = 7), soft

tissue (n = 3), muscle (n = 2), and liver (n = 1). Approx-

imately two-thirds of patients in the nasal and the extra-

nasal group presented with localised disease (stages I,

II). However, the performance status was poorer in pa-
tients with NK/T cell lymphoma presenting at extrana-

sal sites. There was a male bias for both groups. IPI

scoring was available in all patients and accordingly 39

(65%) patients were classified as low risk, 5 (8%) patients

as intermediate–low, 10 (17%) as intermediate–high, and

6 (10%) as high risk in the ‘‘nasal’’ NK/T cell lymphoma

group. In ‘‘nasal-type’’ NK/T cell lymphoma, 13 pa-

tients (43%) were classified as low risk, 7 patients
(23%) as low-intermediate, 5 patients (17%) as high-

intermediate, and 5 patients (17%) as high risk. Taken
asal-type

n-UA

= 20)

Nasal vs.

nasal-type

overall, P value

Nasal vs.

nasal-type UA,

P value

Nasal-type UA vs.

nasal-type non-UA,

P value

(22–81) 0.880 0.332 0.717

% 0.878 0.588 0.660

(56%) 0.015 0.555 0.039

(55%) 0.259 0.635 –

(55%) 0.713 0.090 0.014

(25%) 0.131 0.272 0.032

(25%)

(25%)

(25%)

(70%) 0.331 0.405 0.050

/14 (79%) 0.091 0.525 0.132

10 (20%) 0.286 0.301 0.010

phoma; nasal-type non-UA = non-upper aerodigestive nasal-type NK/

emotherapy.



Table 2

Adverse clinical parameters influencing survival

Variables OS (P value)

Univariate Multivariate

Age (>60) 0.442 0.391

Sex (Male) 0.305 0.769

PS (ECOG 2–4) <0.0001 <0.0001

B symptom (+) <0.0001 0.922

LDH (high) <0.0001 0.001

BM (+) <0.0001 0.107

EBV (+) 0.203 0.147

Extra-upper aerodigestive tract lesion 0.019 0.080

PS, performance status; BM, bone marrow; EBV, Epstein-Barr virus. 120100806040200
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Fig. 1. Overall survival according to subtypes.
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together, there was no notable difference between the

two groups in regards to clinical features when ‘‘nasal’’

and ‘‘nasal-type’’ lymphomas were classified according

to the conventional definition. There were no statisti-

cally significant differences in age, sex, the presence of

B symptoms, stage, IPI score, LDH, or EBV positive

status between the two groups. The notable finding

was that there was no significant difference between ‘‘na-
sal’’ vs. ‘‘nasal-type’’ lymphomas or between ‘‘nasal’’ vs.

‘‘nasal-type’’ upper aerodigestive lymphomas in clinical

features (Table 2).

3.2. Treatment and response

Of 90 patients, 79 patients (88%) received anthracy-

cline-based chemotherapy as the initial treatment. The
overall CR rate was 58.2% (46 of 79) in these anthracy-

cline-treated patients; PRs were observed in 8.8% (7 of

79). Seven patients (8%) received non-anthracycline-

based chemotherapy. Three patients received supportive

care and one patient received involved-field radiother-

apy alone. ‘‘Nasal’’ NK/T cell lymphoma patients

showed higher CR rate to the anthracycline-based pri-

mary chemotherapy (61%) than the ‘‘nasal-type’’ NK/
T cell lymphoma patients (50%) with no statistical sig-

nificance (P = 0.286) (Table 1).

3.3. Survival analysis

The cumulative probability of survival at 5 years for all

patients was 45.3%. The 5-year OS of patients with ‘‘na-

sal’’ NK/T cell lymphoma was 48.2% and that of patients
with ‘‘nasal-type’’ NK/T cell lymphomawas 45.5% that is

if the two groups were classified according to the conven-

tional definition, which included all patients with lesions

outside nasal cavity (P = 0.5417, Fig. 1). The important

clinical factors predicting reduced survival were poor per-

formance status (ECOG 2–4), presence of B symptoms,

elevated LDH, and bone marrow involvement in the uni-

variate analysis (Table 2). Patients with primary sites
other than upper aerodigestive tract particularly showed

poorer survival than those with upper aerodigestive tract
lymphoma (P = 0.0225). In stepwise Cox multivariate
regression analysis, poor performance and high LDH lev-

els had an independent effect on survival (Table 2).

3.4. New classification model

When NK/T cell lymphoma were subcategorised into

‘‘nasal’’ and ‘‘nasal-type’’ according to the conventional

anatomic definition, there were 30 extranasal NK/T cell
lymphoma cases in this series, of which 10 primarily in-

volved upper aerodigestive tract. These patients (upper

aerodigestive tract NK/T cell lymphoma, UA group)

had lymphomas presenting primarily at oropharynx,

oral cavity, tonsil, and palate, and behaved in a distinc-

tive pattern when compared to other extranasal NK/T

cell lymphoma patients (Table 1). The UA group pre-

sented with better performance (100% vs. 56%,
P = 0.039), lower initial stage (90% vs. 55%, P = 0.014),

and lower IPI score (100% vs. 50%, P = 0.032) when

compared to those of nasal-type non-UA group. The

CR rate achieved after anthracycline-based chemother-

apy was also higher in the UA group (80% vs. 20%,

P = 0.010) than the non-UA group. Thus, the UA group

had more favorable clinical features than the non-UA

group among ‘‘nasal-type’’ NK/T cell lymphomas and
behaved more similar to ‘‘nasal’’ NK/T cell lymphoma

rather than ‘‘nasal-type’’ lymphoma (Table 1).

From theses results, we categorised NK/T cell lym-

phoma patients according to a newly proposed classifi-

cation: UNKTL (upper aerodigestive tract NK/T cell

lymphoma) included all lymphomas confined to nasal

cavity, nasopharynx, and upper aerodigestive tract such

as, larynx, pharynx, and oral cavity. Lymphomas
involving all other sites were categorised into EUNKTL

(extra upper aerodigestive tract NK/T cell lymphoma)

group. The EUNKTL had advanced stage at diagnosis,

higher LDH, higher IPI score, poorer performance and

inferior response to the anthracycline-based chemother-

apy with statistical significance as shown in Table 3.

Most importantly, there was a significant difference in



Table 3

Clinical features according to modified classification

EUNKTL

(n = 20)

UNKTL

(n = 70)

P value

Age 50 (22–81) 46 (21–68) 0.422

Sex (% Male) 65% 61% 0.973

Stage I/II 11 (55%) 55 (79%) 0.050

IPI

Low 5 (25%) 47 (67%) 0.010

Low–intermediate 5 (25%) 8 (11%)

High–intermediate 5 (25%) 10 (14%)

High 5 (25%) 5 (7%)

LDH (high) 14 (70%) 29 (41%) 0.041

B symptom (+) 11 (55%) 18 (26%) 0.050

Performance

(ECOG > 2)

11 (56%) 2 (3%) <0.0001

EBV in situ 11/14 (79%) 48/52 (92%) 0.921

CR rate achieved after

anthracycline-based

chemotherapya

2/10 (20%) 44/69 (64%) 0.008

a Only in patients who were primarily treated with anthracycline-

based chemotherapy.
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Fig. 2. Overall survival curve according to new classification model.
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survival rates between the EUNKTL and UNKTL

group (20.0%, 54.0%, respectively, P = 0.0068, Fig. 2).
4. Discussion

Nasal NK/T cell lymphoma has recently been recog-

nised as a distinctive clinicopathologic entity, and classi-

fied as angiocentric lymphoma in the Revised European

American Lymphoma (REAL) classification [2,3,20].

Since the term ‘‘angiocentric’’ is not entirely specific,
the term ‘‘nasal’’ NK/T cell lymphoma has been adopted

in the WHO new classification of haemato-lymphoid

neoplasm [1]. A clinical advisory committee of interna-

tional hematologists held a consensus meeting in 1997

and emphasised the importance of clinical features and
location (nodal vs. extranodal and specific extranodal

sites) in determining the biologic behavior and definition

of T and NK-cell neoplasms [21]. This is the first report

to analyse clinical features of ‘‘nasal’’ and ‘‘nasal-type’’

NK/T cell lymphoma and review the current classifica-

tion system.
Although the nasal cavity is the most common site of

involvement, NK/T cell lymphoma is also known to oc-

cur outside nasal cavity. This ‘‘nasal-type’’ NK/T cell

lymphoma is important to recognise because it is known

to be one of the most aggressive forms of lymphoma

with mortality reported up to 82% [4]. This disease en-

tity has not been extensively studied due to its rarity

and there has been no previous report comparing clini-
cal features of ‘‘nasal-type’’ NK/T cell lymphoma with

‘‘nasal’’ NK/T cell lymphoma. The anatomic definition

of extranasal NK/T cell lymphoma has been vague

resulting in variable definitions of extranasal sites by dif-

ferent groups [3–17]. Chan and colleagues reported a

summary of 32 cases of non-nasal NK/T cell lymphomas

and defined extranasal sites as lymphomas with prefer-

ence for skin, upper aerodigestive tract, testis, gastroin-
testinal tract, soft tissues, and spleen [4]. Two patients

with upper aerodigestive tract involvement in their study

were alive with disease in 2 and 5 years, respectively.

Other studies have also subcategorised lymphomas of

upper aerodigestive tract as extranasal NK/T cell lym-

phoma [3–7,9–17]. Ko and colleagues recently reviewed

their experience with NK/T cell lymphomas at extranasal

sites and showed that CD56+ lymphomas of upper aero-
digestive tract excluding nasal cavity and nasopharynx

achieved better overall survival [7]. Another study also

found no difference in OS between ‘‘nasal’’ and ‘‘nasal-

type’’ NK/T cell lymphoma as they defined ‘‘nasal-type’’

as lesions occurring outside nasal cavity [10]. Because

these subtypes pursue different clinical course, and possi-

bly, a different therapeutic approach, a clear definition

should be established, as they may need more aggressive
therapeutic approach.

For these reasons, we conducted a retrospective anal-

ysis in order to characterise distinctive clinical features

of the two subcategories of extranodal NK/T cell lym-

phoma, nasal-type. Considering the fact that upper

aerodigestive tract diseases pursue less aggressive clini-

cal behavior, with more favorable prognostic factors

such as low LDH, good performance and localised dis-
ease than the rest of extranasal NK/T cell lymphomas

while sharing similar clinical features with nasal NK/T

cell lymphoma, we suggest to categorise lymphomas pri-

marily involving the nasal cavity and the upper aerodi-

gestive tract to ‘‘nasal’’ NK/T cell lymphoma. We

postulate that the clinical course of upper aerodigestive

tract lymphomas is similar to that of ‘‘nasal’’ NK/T cell

lymphoma due to similar tumorigenesis by EBV infec-
tion. Although the exact pathogenesis of NK/T cell lym-

phomas in relation to EBV infection remains undefined,
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there are indirect evidences that EBV infection plays a

crucial role in tumorigenesis. Recently, the EBV-carry-

ing NK cell line has been established in vitro by EBV

infection of human NK cells for the first time indicating

its direct infectivity for human NK cells [22]. Increased

circulating EBV DNA titer in serum is associated with
poor prognosis in NK/T cell lymphoma, which is further

supported by better survival observed in EBV-negative

extranasal NK/T cell lymphomas [7,23]. The mucosa

of nasal cavity, nasopharynx and upper aerodigestive

tract may be directly exposed and infected with EBV

and could result in more localised and thus, less aggres-

sive clinical course in ‘‘nasal’’ NK/T cell lymphoma. It

can be further postulated that a systemic EBV infection
with circulating EBV in plasma may induce ‘‘nasal-

type’’ NK/T cell lymphoma, which often present with

disseminated disease. In our study, the EUNKTL group

initially showed high IPI score, higher LDH, more B

symptoms, and poorer performance when compared to

those of the UNKTL group. Thus, systemic treatment

should be administered early in the treatment course

for the EUNKTL group.
The role of radiation therapy has been increasingly

recognised, especially in localised nasal NK/T cell lym-

phomas [15–17]. Due to the various anatomic presenta-

tions of ‘‘nasal-type’’ NK/T cell lymphoma including

gastrointestinal lymphomas, the radiation therapy is

not always feasible in these patients. Four of the 11 pa-

tients in non-UA group have received the sequential

radiation therapy and the remaining patients had gas-
trointestinal presentation. Therefore, the role of radia-

tion therapy in localised ‘‘nasal-type’’ NK/T cell

lymphoma is yet to be established.

According to our analysis, we suggest to exclude

upper aerodigestive tract disease from the ‘‘nasal-

type’’ NK/T cell lymphoma to better reflect the prog-

nosis. ‘‘Nasal’’ NK/T cell lymphoma should include

upper aerodigestive tract lesions as well as those con-
fined to nasal cavity. Different therapeutic approaches

should be sought for each group of patients, perhaps

employing more aggressive treatment for EUNKTL

patients.
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