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Treatment outcome of nasal natural killer/T-cell lymphoma

Hyun Jin Lee, MD', Sang-Wook Lee, MD', Cheolwon Suh, MD’, Jooryung Huh, MD?,
Sang Min Yoon, MD', Young Seok Kim, MD', Su San Kim, MD', Jong Hoon Kim, MD,
Eun Kyung Choi, MD', Seung Do Ahn, MD'

Departments of 'Radiation Oncology, ?Internal Medicine, 3Pathology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul, Korea

Purpose: To evaluate the radiotherapy treatment outcome of patients in stage |E and IIE nasal natural killer/T-cell lymphoma.
Materials and Methods: From August 1999 to August 2009, 46 patients with stage IE and IIE nasal natural killer/T-cell
lymphoma were treated by definitive radiotherapy and chemotherapy. 33 patients were treated with chemotherapy followed by
radiotherapy (CT + RT) and they received 50.4 Gy in 28 fractions. 13 patients were treated with concurrent chemoradiotherapy (CCRT)
and they received 40 Gy in 20 fractions.

Results: The median follow-up period was 4.6-137.6 months (median, 50.2 months) for all patients. The 4-year overall survival
was 68.6% and 4-year disease free survival (DFS) was 61.9%. The 4-year locoregional recurrence free survival was 65.0%, and
4-year distant metastasis free survival (DMFS) was 66.2%. For patients treated with CT + RT, 15 patients (45.5%) achieved complete
response after chemotherapy, and 13 patients (39.4%) achieved partial response. 13 patients (81.8%) achieved complete response
after radiotherapy, and 6 patients (18.2%) achieved partial response. For patients treated with CCRT, 11 patients (84.6%) achieved
complete response, and one patient (7.7%) achieved partial response. In univariate analysis, presence of cervical lymph node
metastasis was only significant prognostic factor for DFS and DMFS.

Conclusion: This study did not show satisfactory overall survival rate and disease free survival rate of definitive radiotherapy and
chemotherapy for stage IE and IIE nasal natural killer/T-cell lymphoma. For patients with cervical lymph node metastasis, further

investigation of new chemotherapy regimens is necessary to reduce the distant metastasis.
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Introduction

Extranodal NK/T cell lymphoma (ENKTL), nasal type is a rare
type of non-Hodgkin lymphoma frequently involving the
facial midline including the nasal cavity. It usually develops
in the nasal cavity, but it can occur anywhere on the upper
aerodigestive tract [1]. The incidence rate differs depending on

the race. While ENKTL, nasal type is rare in Western countries
such as North America and Europe, it is more prevalent in
Asia, Central and South America. Accordingly, many researches
have been studied in Asian countries including Korea [2-
5]. It is referred to as lethal midline granuloma, angiocentric
lymphoma which shows tissue necrosis, vascular invasion and
necrosis, but it is currently classified as ENKTL cell lymphoma,
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nasal type according to WHO classification [1,6]. Because it
has a wide variety of cell types, immunohistochemistry such as
CD56+, CD2+, CD3-, CD3e+ is helpful in making the diagnosis.
Also in most cases, it is associated with Epstein-Barr virus
(EBV) infection, therefore demonstration of EBV in the biopsy
(by EBV-encoded small nuclear RNA by in situ hybridization) is
necessary [1].

According to Ann Arbor staging system, more than half of
the patients with ENKTL are diagnosed as Ann Arbor stage I/
Il confined to the nasal cavity or aerodigestive tract [2]. CHOP
chemotherapy followed by involved field radiotherapy is
known to be the standard treatment of Ann Arbor stage I/II
non-Hodgkin lymphoma such as diffuse large B cell lymphoma
[7]. ENKTL is relatively sensitive to radiation, and radiotherapy
alone is an effective treatment [8-10]. However, it shows
high local recurrence rate and distant metastasis within two
years after treatment [3,4]. Furthermore, before radiotherapy,
CHOP chemotherapy or CHOP-like chemotherapy does not
significantly improve survival [5,11,12].

The combination of radiotherapy and chemotherapy is the
mainstay of treatment for ENKTL, nasal type. Owing to its
low incidence rate, most data concerning ENKTL are from
retrospective analyses and devoid of randomized control trial.
Thus there remains a lack of consensus on radiation field,
optimal dose and chemotherapy regimen. Most studies have
been retrospective and there are various treatment results in
even one institution, and the treatment outcome reports on
chemotherapy alone or radiotherapy alone are rare. Therefore,
in the present study, we analyzed the treatment outcomes
and prognostic factors in patients with ENKTL, nasal type
of Ann Arber stage /Il treated with both chemotherapy and
radiotherapy.

Materials and Methods

1. Patients eligibility and evaluation

Between August 1999 and August 2009, 72 patients diagnosed
with ENKTL, nasal type were treated with radiotherapy. Among
these patients, forty-six patients with Ann Arbor stage I/II
who received chemotherapy were retrospectively analyzed
of medical record. Twenty-six patients were excluded for the
following reasons: 2 patients did not receive chemotherapy,
5 patients had recurrent disease, 9 patients were initially Ann
Arbor stage Ill or IV, 4 patients did not complete radiotherapy,
4 patients were lost to follow-up just after treatment, 2
patients died within 1 year after treatment by other disease.
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All patients were pathologically diagnosed with ENKTL by
biopsy, and were staged according to physical examination,
blood chemistry, endoscopy of the nasal and oral cavities, CT
or MRI of head, neck, chest, and abdomen, and bone marrow
aspiration.

2. Treatment

Radiotherapy was designed using computerized dosimetry
and was given with a 6-MV. Our institution policy for patients
with Ann Arbor stage I/Il ENKTL, nasal type was chemotherapy
followed by radiotherapy (CT + RT), but since 2006, some
patients were enrolled multi-institution clinical trial and
received concurrent chemoradiotherapy (CCRT) followed by
additional systemic chemotherapy [13]. Patients who were
receiving CT + RT were treated with radiotherapy in daily
fractions of 1.8 Gy, 5 days per week for a total dose of 50
Gy. Patients who were receiving CCRT were treated with
radiotherapy in daily fractions of 2.0 Gy, 5 days per week for a
total dose of 40 Gy.

The radiation field covered all involved areas including nasal
cavity, paranasal sinuses, and other parts of the aerodisgestive
tract such as nasopharynx, oropharynx and hypopharynx if
it had tumor invasion. The field was extended to include the
cervical region only when the regional lymph nodes were
clinically involved.

Thirty-three patients were treated with CT + RT and
among them, 22 patients (66.7%) received 3-4 cycles of
cyclophosphamide, doxorubicin, vincristine and prednisolone
(CHOP) and 9 patients (27.3%) received 3 or 6 cycles of
ifosfamide, methotrexate, etoposide and prednisone (IMEP),
and remaining 2 patients received other chemotherapy.
Thirteen patients were treated with CCRT. All except one
patient received weekly cisplatin during radiotherapy followed
by three cycles of etoposide, ifosfamide, cisplatin, and
dexamethasone (VIPD), and one patient received CHOP during
radiotherapy.

3. Treatment response and statistical analysis

Treatment response was assessed by clinical symptoms, sign,
and radiographic image according to WHO criteria [14].
Complete response (CR) was defined as disappearance of
all previous lesions and absence of any new tumor lesions,
and partial response (PR) was defined as a decrease of at
least 50% in the product of two perpendicular diameters of
each measurable lesion. Stable disease (SD) was defined as a
decrease of less than 50% or an increase of less than 25% in
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tumor size, and progressive disease (PD) was defined as greater
than 25% increase in tumor size. Local recurrences and distant
metastasis were documented by biopsy or imaging studies.
Overall survival (0S) was measured from the date of initial
radiotherapy to death or to the last follow-up period. Disease-
free survival (DFS) was calculated from the date of initial
radiotherapy to the time of the first local or distant recurrence
or to the last follow-up period or death for any reason.
Complete physical exam, blood chemistry, laryngoscopy and
CT or MRI of head and neck were performed after 1 months of
completion of treatment and they were repeated every 3 to 6
months thereafter to monitor disease progression. OS and DFS
were estimated by the Kaplan-Meier method. Survival cures
were compared by the log-rank test in univariate analysis. All
statistical analyses were performed using SPSS ver. 12.0 (SPSS
Inc., Chicago, IL, USA), and p < 0.05 was considered statistically
significant. Prognostic factors included age, primary sites
involvement (nasal cavity or sites outside nasal cavity in
the upper aerodigestive tract), Ann Arbor stage, lactate
dehydrogenase (LDH), International Prognostic Index (IPI)
score, local invasion, cervical lymph node involvement, timing
of radiotherapy.

Results

The median follow-up period was 50.2 months (range, 4.6 to
137.6 months) for all patients, but the treatment period was
different between patients receiving CT + RT and CCRT, the
median follow up period for patients receiving CT + RT was
68.1 months (range, 5.1 to 137.6 months) and for patients
receiving CCRT was 28.5 months (range, 5.1 to 137.6 months).
None of the patients showed Eastern Cooperative Oncology
Group performance status >2, and 3 patients (6.5%) appeared
“B" symptom. Other patient characteristics are presented in
Table 1.

Of those patients receiving CT + RT, 2 patients received
radiotherapy <50 Gy and 3 patients received >55 Gy (range,
30 to 55.8 Gy; median, 50.4 Gy).

Thirty-one patients who received CT + RT underwent clinical
response evaluation at the end of chemotherapy. Among these
patients, 15 patients (45.5%) achieved CR, 13 patients (39.4%)
achieved PR, 2 patients (6.1%) achieved SD, 1 patient showed
disease progression. At the end of radiotherapy, 27 patients
(81.8%) achieved CR and 6 patients (18.2%) achieved PR. Of
13 patients treated with CCRT, 11 patients (84.6%) achieved
CR, 1 patient (7.7%) achieved PR and 1 patient (7.7%) showed
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Table 1. Patient characteristics (n = 46)

Characteristics No. of patients %

Age (yn)

Median (range) 48.5 (22-68)

<60 37 80

>60 9 20
Sex

Male 34 74

Female 12 26
Primary sites involvement

Nasal cavity 22 48

Other UADT 24 52
Ann arbor stage

IE 36 78

IIE 10 22
LDH level

Normal 23 50

Elevated 23 50
[Pl score

0 N 24

1 21 46

>2 14 30
Local invasion

Yes 7 15

No 39 85
Regional LN involvement

Yes 7 15

No 39 85
B symptom

Yes 3 7

No 43 93
Treatment

CT +RT 33 72

CCRT 13 28

UADT, upper aerodigestive tract; LDH, lactate dehydrogenase;
IPI, International Prognostic Index; LN, lymph node; CT, chemo-
therapy; RT, radiotherapy; CCRT, concurrent chemoradiotherapy.

disease progression. At the time of analysis, 31 patients (67.4%)
were alive without evidence of disease, whereas 15 patients
(32.6%) died from disease. The estimated 4-year OS and DFS
rates were 68.6% and 61.9%, respectively (Fig. 1A).

Nineteen patients (41.3%) of 40 patients experienced
disease progression. Local relapse was found in only 3
patients (6.5%) and distant metastasis in 4 (8.7%). 8 patients
(17.3%) experienced local relapse and distant metastasis and
4 patients (8.7%) experienced cervical lymph node relapse
and distant metastasis (Fig. 2). Of the patients with cervical
lymph node relapse, 1 patient initially had cervical lymph node
involvement. Among fifteen patients with local relapse or
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Fig. 1. Kaplan-Meier estimates of survival for all patients. (A) Kaplan-Meier estimates of disease-free survival (DFS) and overall survival
(0S). (B) Kaplan-Meier estimates of locoregional recurrence free survival (LRFS) and distant metastases free survival (DMFS).

Local failure
3 (6.5%)

Regional
failure

4 (8.7%)
Distant
failure

Fig. 2. Treatment failure patterns of all patients.

cervical lymph node relapse, 4 patients showed local relapse
outside of radiation field. The 4-year locoregional free survival
(LRFS) and 4-year distant metastasis free survival (DMFS) rate
were 65.0% and 66.2%, respectively (Fig. 1B). On univariate
analysis, cervical lymph node involvement turned out to
be a significant factor influencing both DFS (p < 0.01) and
DMFS (p < 0.01), and showed a trend toward a better OS (p =
0.056) (Table 2, Fig 3). Although patients with IPI score of 0-1
receiving CCRT showed higher local control rate, it was not a
statistically significant (Table 2, Fig 4).

http://dx.doi.org/10.3857/r0j.2011.29.3.174

Discussion and Conclusion

Extranodal NK/T cell lymphoma, nasal type is an aggressive
non-Hodgkin lymphoma. Although more than half of the
patients are diagnosed as localized disease, the overall
prognosis is poor. CHOP chemotherapy followed by involved
field radiotherapy has become a standard treatment
modality for localized disease of intermediate or high grade
non-Hodgkin lymphoma [7,15], but CHOP or CHOP-like
chemotherapy which is usually used to treat other non-
Hodgkin lymphoma have little efficacy in patients with ENKTL.
In the study of treatment outcome with similar treatment
regimen to non-Hodgkin lymphoma, Kim et al. [12] reported
that in patients who were treated with six cycles of CEOP-B
chemotherapy including cyclophosphamide, epirubicin,
vincristine and bleomycin followed by radiotherapy, CR was
achieved in 44.2%, with a median survival of 26.87 months
and a median disease free survival of 15.27 months. Kim et al.
[5] reported that in 28 patients treated with CHOP or CHOP-
like chemotherapy followed by radiotherapy, CR was achieved
in 35.6% after chemotherapy, with 2-year disease free survival
rate of 22.9% and 2-year overall survival of 44.20%. Wang et
al. [16] reported that in patients treated with six cycles CHOP
chemotherapy followed by radiotherapy, CR was achieved in
49.1% after chemotherapy, with a 2-year DFS of 61.8% and
2-year OS of 75.6%. This result is better than the previous
one, but it is not satisfactory compared with other non-
Hodgkin lymphomas. In this study, more than 60% of the
patients treated with chemotherapy followed by radiotherapy
used CHOP chemotherapy and their 3-year DFS and OS did
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Table 2. Univariate analysis for locoregional recurrence free
survival, distant metastasis free survival, disease free survival
and overall survival in all patients

Prognostic 5yr 5yr 5yr 5yr
factor 0S (%) DFS (%) LRFS (%) DMFS (%)

Age (yr)

<60 67.0 54.4 62.2 63.6

>60 77.8 77.8 77.8 77.8

p-value 0.62 0.33 0.537 0.49
Primary site

Nasal cavity 71.1 61.4 66.2 68.5

Others 57.1 42.9 57.1 51.4

p-value 0.64 0.38 0.64 0.69
Ann arbor stage

IE 73.9 63.5 64.4 71.0

IE 50.0 40.0 70.0 48.0

p-value 0.87 0.04 0.78 0.11
LDH level

Normal 73.7 63.0 62.3 73.6

Elevated 64.7 55.0 67.8 59.0

p-value 0.54 0.60 0.73 0.32
IPI score

0-1 68.0 56.3 57.4 64.9

>2 71.4 64.3 85.1 70.7

p-value 0.78 0.89 0.15 0.72
Local invasion

Yes 68.5 56.5 61.6 65.2

No 71.4 71.4 85.7 71.4

p-value 0.88 0.60 0.73 0.80
Regional LN

Yes 429 28.6 67.8 28.6

No 73.4 64.0 63.0 729

p-value 0.05 <0.01 0.73 <0.01
Treatment

CT+RT 66.5 533 59.9 62.8

CCRT 76.9 76.9 84.6 76.9

p-value 0.67 0.52 0.29 0.52

0S, overall survival; DFS, disease free survival; LRFS, locoregional
recurrence free survival; DMFS, distant metastasis free survival;
LDH, lactate dehydrogenase; IPI, International Prognostic Index;
LN, lymph node; CT, chemotherapy; RT, radiotherapy; CCRT, con-
current chemoradiotherapy.

not show good results either. Thus, the standard treatment
of other non-Hodgkin lymphoma does not show satisfactory
treatment outcome in ENKTL.

Many studies have reported that early or upfront radio-
therapy is essential for good local control [8,9,13,17-19]. As a
result of these studies, early applied or upfront radiotherapy
showed better the CR rate and survival rate are better
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than radiotherapy used after chemotherapy [8,9,17,18]. In
recent years, two phase Il clinical studies about concurrent
chemoradiotherapy for localized disease were published
[13,19]. Two studies showed high CR rate and improved
survival compared to historical studies of chemotherapy
followed by radiotherapy. Especially they showed improved
local control which local recurrence rate was 3.3-4%. In this
study, patients receiving CT + RT had better CR rate, DFS,
LRFS, and DMFS compared with patients receiving CCRT.
These results imply that radiotherapy for ENKTL is crucial in
achieving a good local control. Thus the delay in radiotherapy
should be avoided.

Despite the fact that many patients with ENKTL are diagnosed
with Ann Arber stage I/ll, the pattern of disease progression
is very various. Some patients with localized disease can be
cured by only radiotherapy, but other patients show failure of
local control and development of multi-organ failure during
or after the treatment. Furthermore Ann Arbor stage and IPI
score applied on non-Hodgkin lymphoma does not reflect
the prognosis of ENKTL, so there are continuous efforts in
finding new prognostic factor [20-22]. However, studies on
the prognostic factor show IPI score such as performance
status and LDH level still influence ENKTL [8,10,16-18]. Lee et
al. [20] presented a new prognostic model involving cervical
lymph node metastasis and Ann Arbor stage as prognostic
factors. They divided Ann Arbor stage into stage I/ll and stage
/IV, if we focused on only stage I/Il patients, B symptom,
LDH level and cervical lymph node metastasis can be regarded
as influential prognostic factors. This study also shows that
cervical lymph node metastasis is the only prognostic factor
on disease free survival. Therefore patients who have cervical
lymph node metastasis or high IPl score need intensive
treatment.

In this study, radiotherapy added to chemotherapy did not
show satisfactory improvement in survival rate and local
control in the treatment of patients with Ann Arbor stage I/
[I' ENKTL. Concurrent chemoradiotherapy could be helpful to
improve local control, but drawing the conclusion is difficult
due to small sample size and retrospective design. Cervical
lymph node metastasis is an independent prognostic factor
for DFS and DMFS. Selection or combination of new systemic
chemotherapy agent needs to be investigated to prevent the
systemic failure, particularly in patients with cervical lymph
node metastasis. This study had some limitations; these
include the retrospective design, the use of heterogenous
chemotherapeutic regimens, and the small sample size.
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Fig. 3. Survival rates according to regional lymph node (LN) involvement (A) overall survival rate (B) disease free survival rate (C) distant
metastasis free survival (D) locoregional recurrence free survival rate.
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Fig. 4. Subgroup analysis of patients according to International Prognostic Index (IPI) score and timing of radiotherapy (A) locoregional
recurrence free survival rate according to IPI score (B) locoregional recurrence free survival rate according to timing of radiotherapy. CT,
chemotherapy; RT, radiotherapy; CCRT, concurrent chemoradiotherapy.
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However, this study is meaningful in that we studied the
treatment outcome of patients who received the same
radiotherapy regimen in the single institution.
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