612 CANCER February 1 2006 / Volume 106 / Number 3

1_
0.84 1

> Y
R :
- &
T 0.6 &
C\-S 1}
o .
g 0.4 4 !
B |

0 '

0 50 100 150 200 250
Months

FIGURE 2. This graph illustrates the local control probability as a function of
radiotherapy (RT) field. Solid line: an RT field that encompassed all sinuses, the
nasopharynx, and macroscopic lesions; dashed line: an RT field that included
macroscopic lesions with a margin.

that included all macroscopic lesions and sites of po-
tential contiguous spread (i.e., all paranasal sinuses,
the palate, and the nasopharynx) with adequate mar-
gins. The RT field in the remaining eight patients
encompassed all macroscopic lesions with generous
margins. Although there were six local recurrences in
the former group, all but two patients in the latter
group experienced local disease recurrence. The LCP
at 5 years was 71.9% versus 41.7%, respectively (P
= 0.007) (Fig. 2).

Next, we assessed whether there was a dose-re-
sponse relation for local control. Among the 26 pa-
tients who received = 50 Gy of RT, 20 patients were
able to achieve local control; however, only 3 of 9
patients in the low-dose group obtained local control
{Fisher exact test; P = 0.038). Figure 3 illustrates the
LCP as a function of RT dose. The 5-year LCP for
patients who received = 50 Gy versus patients who
received < 50 Gy was 69.2% (95% Cl, 47.9-90.5%) and
53.3% (95% CI, 19.4-87.3%), respectively (P = 0.13).
The OAS and DFS rates for patients who received = 50
Gy were 47.7% (95% ClI, 28.6-68.6%) and 41.6% (95%
CI, 21.3-61.9%), respectively, which did not differ sig-
nificantly from patients who received < 50 Gy.

Prognostic Factors

The clinical and treatment factors that we assessed for
potential prognostic impact included age, gender, pri-
mary site, B symptoms, LDH elevation, disease stage,
dose of RT, and chemotherapy. However, none of
those variables was identified as an independent prog-
nostic factor for OAS and LCP. The only factor that was
found to be associated with OAS, DFS, and LCP was
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FIGURE 3. This graph illustrates the local control probability as a function of
radiotherapy dose. Solid line: doses = 50 grays (Gy); dashed line; doses < 50
Gy.

the RT field (P = 0.027, P = 0.020, and P = 0.007,
respectively). However, multivariate analysis failed to
identify any prognostic factors for those three end-
points.

DISCUSSION

Extranodal NK/T-cell lymphoma, nasal type, which
was recognized previously as angiocentric lymphoma,
has a distinct position in the new World Health Orga-
nization classification system.! It is characterized by
CD56 and cytoplasmic CD3 expression, a germline
configuration of the T-cell receptor gene, and a strong
association with Epstein-Barr virus (EBV). Many
groups have reported treatment outcomes for patients
with nasal non-Hodgkin lymphoma.”*® Some groups
treated patients only with RT,”®!%!%23 byt others de-
livered both chemotherapy and RT.%111214-2224-30
Those studies demonstrated OAS and LCP rates at 5
years of 24-86%, and 31-84%, respectively. Although
there are many suggestions in the literature regarding
the management and natural history of nasal lym-
phoma, many of these reports included patients with
B-cell lymphoma and patients who did not receive
immunohistochemical examinations, which led to a
great deal of confusion in relation to the roles of
chemotherapy, failure patterns, and treatment out-
comes.

There were eight studies, including our previous
work,'* that included only patients who had immuno-
phenotypically confirmed nasal NK/T-cell lympho-
ma."™'%"** Furthermore, of those eight studies, five
included only patients who had both CD3e-positive
and CD56-positive expression to exclude peripheral
T-cell lymphoma.'"'##°"* A summary of those eight
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TABILE 3

Summary of the Literature

Reference Phenotype Treatment No. LFR 5-yr 0AS (%)
Itami et al,, 1991 NK or T-cell CT - RT or RT 9 6/9 NR

Aviles et al., 2000 NK or T-cell RT - CT 108 NR 86 (8 yrs)
Kim et al,, 2001 NK cell CT —RT 17 NR 59 (3 yrs)
Yamaguchi et al,, 2001'* NK cell RT = CTor CT - RT 12 7/12 39

Ribrag et al., 2001" NK or T-cell RT - CT or CT = RT or RT 20 NR NR

Cheung et al,, 2002% NK cell CT - RT 79 311% 371

Chim et al., 2004>' NK cell CT - RT 67 35/67 42.5 (10 yrs)
You et al., 2004% NK cell CT - RT 46 NR 365 -
Current study NK or T-cell CT - RT or RT 35 34.8% 473

LFR: local failure rate; OAS: overall survival; NK: natural killer; CT: chemotherapy; RT: radiotherapy; NR: not reported.

studies is provided in Table 3. According to those
reports, the OAS ranged from 36.5-86%. Although the
Mexican group demonstrated very surprising results,'®
the remaining 7 groups reported that OAS was approx-
imately 40%,'**"* which was comparable to the re-
sults of the current study. All eight series administered
chemotherapy and RT and concluded that conven-
tional chemotherapy followed by RT appeared to be
ineffective for the majority of patients and that inno-
vative treatment modalities are needed to improve
outcomes. However, Yamaguchi et al. observed that
patients who received treatment with concurrent che-
moradiotherapy or with RT followed by chemotherapy
enjoyed favorable outcomes.'® Therefore, those au-
thors concluded that RT followed by, or combined
with, chemotherapy was best as initial treatment, and
they recommended nonanthracycline-containing che-
motherapy (dexamethasone, etoposide, ifosphamide,
and carboplatin) based on their previous observation
that nasal NK/T-cell lymphomas express P-glycopro-
tein.** Since 1998, Cheung et al. also have employed
concurrent chemoradiotherapy in an attempt to in-
tensify local treatment.?® Those authors selected cis-
platin as the chemotherapeutic agent in this concur-
rent setting. Conversely, Kim et al. also administered
anthracycline-containing chemotherapy concurrently
with RT in two patients.'”” Furthermore, Ribrag et al.
observed that two patients who were treated with
alternated chemotherapy and RT achieved a CR." The
sequence of chemotherapy and RT that will most ef-
fectively achieve a satisfactory local control rate will be
resolved by future studies; however, it can be con-
cluded that chemotherapy followed by RT is disadvan-
tageous.

In addition to controlling systemic disease, it is
indispensable to achieve high LCP in patients with
localized nasal NK/T-cell lymphoma. Local recurrence
rates ranged from 31-67%, and these high local failure
rates led to very poor outcomes.'*'°"?? Although it is

evident that RT should play an essential role in achiev-
ing local disease control, the dose to be delivered and
the field to be covered have not been resolved. With
regard to treatment volume, Cheung et al. adminis-
tered RT to the nasal cavity and nasopharynx,®® two
investigational groups encompassed all paranasal si-
nuses and the Waldeyer ring in addition to the nasal
cavity,”"?? and four investigational groups delivered
RT to the tumor with an adequate margin.'***"!® The
remaining Mexican investigators delivered RT with an
extended field, but to our knowledge the details were
not reported.'® In the current study, we observed that
the patients who received RT to macroscopic lesions
with a margin achieved an inferior local control rate
compared with patients who received with an RT field
that encompassed all paranasal sinuses, the palate,
and the nasopharynx in addition to the nasal cavity. In
contrast, Cheung et al. recommended meticulous CT
conformal planning with the aid of magnetic reso-
nance imaging scans to deliver RT to the macroscopic
tumor with an adequate margin.*® Although the ma-
jority of reports in the literature do not mention the
recommended RT field, three groups of investigators
advocated that the RT field should encompass the
paranasal sinuses in addition to macroscopic le-
sions,”?*** 4 recommendation that is consistent with
our current observations.

Many researchers have delivered 30-60 Gy to
control macroscopic lesions. In the current study, we
suggested that patients who received = 50 Gy had a
tendency to achieve superior local control rates com-
pared with patients who received < 50 Gy, which is
well in accordance with the observation of Cheung et
al.?® You et al. administered higher RT doses (54-60
Gy) and achieved an 83.3% failure-free survival rate at
5 years.”? Furthermore, although 50% of their patients
did not have immunohistochemical confirmation of
nasal NK/T-cell lymphoma, a Korean group demon-
strated a clear dose-response relation within the range



614 CANCER February 1 2006 / Volume 106 / Number 3

of 20-54 Gy with a plateau at doses in excess of ap-
proximately 54 Gy."® Conversely, 2 other groups re-
ported that 45 Gy appeared to be an effective dose for
local control.’®!” Those data indicated that it is nec-
essary to deliver at least 45 Gy of RT to achieve a
favorable local control rate; however, whether higher
doses would achieve better local control rates remains
unresolved.

We were able to identify that the RT field was
a significant prognostic factor for LCP, DFS, and
OAS. Several groups have advocated that dis-
ease stage,'>'"?*>%** performance status,”® B symp-
toms,’”? LDH elevation,®® and the International
Prognostic Index (IP1)2!?2 are of prognostic impor-
tance. However, Aviles et al. reported that there was
no evidence that the 1PI was applicable in patients
with nasal NK/T-cell lymphoma,’® and there have
been no widely accepted prognostic factors. With
regard to molecular markers, Lin et al. examined 19
true NK-lineage nasal NK/T-cell lymphomas and
demonstrated that CD94 expression was a favorable
prognostic factor.®® In addition, Au et al. demon-
strated that the EBV DNA level at the time of pre-
sentation was correlated with disease stage and
LDH, and high presentation EBV DNA levels were
associated significantly with inferior DFS. Further-
more, patients with EBV DNA levels that increased
further or that failed to become undetectable during
treatment had significantly inferior survival. Those
investigators concluded that, in patients with EBV-
positive lymphomas, the plasma EBV DNA level is
valuable as a tumor biomarker and for prognosis.*®
The significance of these new molecular markers
will be elucidated in future clinical trials.

The rarity of this type of lymphoma limits large-
scale, prospective, randomized trials. However, sev-
eral of our findings have important implications in the
management of nasal NK/T-cell lymphoma. The high
efficacy of RT in achieving a CR with an RT field that
encompasses all paranasal sinuses, the nasopharynx,
and the palate, in addition to macroscopic lesions,
and with RT doses = 50 Gy suggests that it may be
advantageous to incorporate adequate RT up-front in
the treatment strategy. The occurrence of failures at
distant sites implies that systemic chemotherapy also
should be administered. Accordingly, we have
launched a prospective study to evaluate the efficacy
and toxicity of concurrent chemoradiotherapy for pa-
tients with nasal NK/T-cell lymphoma.
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