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Abstract There is no standard salvage regimen for patients
with refractory and relapsed extranodal NK/T-cell lympho-
ma (NKTCL), nasal type. This study was conduced to
evaluate the efficacy of L-asparaginase-based regimen as a
salvage regimen, on refractory and relapsed extranodal
NKTCL, nasal type. Between March 1996 and March
2008, 45 patients with refractory and relapsed extranodal
NKTCL, nasal type, were studied retrospectively. All
patients were treated with L-asparaginase-based salvage
regimen. Thirty-nine patients also received primary in-
volved-field radiation after L-asparaginase-based chemo-
therapy. The complete response rate, partial response rate,
and overall response rate for the whole group were 55.6%,
26.7%, and 82.2%, respectively. Both of 3-year and 5-year
overall survival (OS) rates were 66.9%. The major adverse
effects of L-asparaginase were myelosuppression, liver
dysfunction, hyperglycemia, and allergic reaction. In
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general, the side effects could be tolerated. On univariate
analysis, age, the stage of disease, and performance status
were found to be prognostic factors influencing OS. On
multivariate analysis, the stage of disease and age were
independent prognostic factors for OS. L-Asparaginase-
based regimen was obviously effective for the patients with
refractory and relapsed extranodal NKTCL, nasal type.
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Introduction

Extranodal NK/T-cell lymphoma (NKTCL), nasal-type, is a
recently recognized distinct entity of non-Hodgkin’s lym-
phoma (NHL) expressing nature killer cell origin within the
new WHO classification of lymphoid tumors [1-3]. This
entity is rare, but relatively prevalent in Asia and South
America, showing a distinctive geographic distribution. It
comprises approximately 6.5%-9% of NHL in Asia [4, 5].
A consistent association with EB virus infection is
demonstrated in the lymphoma cells, suggesting a probable
pathogenic rule of EBV [1-3, 6-8].

Extranodal NKTCL nasal-type pursues an aggressive
clinical course with poor prognosis. Several recent clinical
investigations have reported 5-year overall survival (OS)
rates ranging from 36% to 49.5% for patients with stage I-
IV disease [4, 5, 7-9]. Up to now, optimal treatment
strategies have not been fully recognized. Although
radiotherapy and chemotherapy are both effective for
NKTCL, nasal-type, approximately 50% of the patients
still fail in locoregional recurrences or systemic disease
progression. Thus, an innovative therapy is urgently needed
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to improve treatment outcome. Here, the impact of L-
asparaginase-based salvage regimen on the treatment
outcome of patients with refractory and relapsed extranodal
NKTCL, nasal-type, was reported.

Patients and method
Patient eligibility

Between March 1996 and March 2008, 45 Chinese patients
with refractory and relapsed extranodal NKTCL, nasal-
type, were included. Among them, 41 patients were
refractory cases that attained only stabilized disease or
disease deterioration after two or more cycles of CHOP
chemotherapy, and four patients were recurrent cases after
locoregional radiation and CHOP-like chemotherapy.

Histological and immunophenotypic diagnosis

Histological examination was performed on paraffin-em-
bedded tissue sections stained with hematoxilin—eosin.
Immunophenotyping was performed using monoclonal
antibodies against CDsg, CD3 (polyclonal), granzyme B/
TIA-1, and CD,o. EBER was detected by in situ hybrid-
ization technique.

The diagnostic criteria of NKTCL, nasal-type, were as
follows: (1) The pathological diagnosis of NKTCL was
based on the new WHO classification [1]. (2) In this series,
the immunophenotype of tumor cells should express CDs¢+
and EBER+ or CDs¢+, granzyme B+/TIA-1+, EBER—. If
CDsg—, the immunophenotypic expression should demon-
strate. EBER+, CD3+ (polyclonal), granzyme B+/TIA-1+,
and CD,o— [1, 10, 11].

Clinical subtypes

Recently, extranodal NKTCL, nasal-type, was divided into
two clinical subtypes, namely, upper aerodigestive tract
NKTCL (UNKTCL) and extra-upper aerodigestive tract
NKTCL (EUNKTCL) according to the primary anatomic
site [5, 7, 9]. In this study, UNKTCL referred to tumors
primarily occurring in the nasal cavity and the upper
aerodigestive tract, and EUNKTCL to those in all sites
other than the nasal cavity and the upper aerodigestive tract,
e.g., the skin, gastrointestinal tract, salivary glands, testis,
and other visceral organs.

Staging

Disease was staged according to Ann Arbor system. The
TNMB staging system was used for primary cutaneous
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NKTCL, nasal type [12]. Staging investigation included a
complete history and physical examination; routine blood
cell counts; serum biochemistry; a bone marrow aspiration
without biopsy; chest X-ray; computed tomography scan of
the head, neck, and abdomen; and ultrasound scan of liver,
spleen, and lymph nodes.

Prognostic factors

The clinical features evaluated for potential prognostic
importance included age, sex, the stage of disease, fever
symptom, performance status (PS) (ECOG scale), serum
lactate dehydrogenase, and primary anatomic sites of
lymphomatous involvement.

Treatment

The patients (n=41) with primary CHOP resistance were
treated with L-asparaginase-based salvage regimen fol-
lowed by primary involved-field radiation (IF RT).
Among them, two patients with intestinal NKTCL, who
had received partial enterectomy and CHOP-like chemo-
therapy, were treated with L-asparaginase-based salvage
regimen alone. The relapsed patients (n=4), who had
received locoregional radiation and CHOP-like chemo-
therapy, were also treated with L-asparaginase-based
salvage regimen alone. All the patients received L-
asparaginase-based regimen for median three cycles (one
to six cycles) with 55.6% of the patients receiving three or
more cycles. The L-asparaginase-based regimen consisted
of L-asparaginase (preparations prepared from Escher-
ichia coli, Kyowa Hakko Kogyo Tokyo Japan, Chang
Zhou Pharmaceutical com. China) 6,000 IU/m” intrave-
nous drip on days 1 to 7, vincristine 1.4 mg/m?>
intravenously on day 1, dexamethasone 10 mg intrave-
nously on days 1 to 7. The cycle was repeated every
28 days. Primary IF RT was delivered using 6-MeV linear
accelerator at 2.0 Gy per daily fraction for a total dose of
30-60 Gy (a median of 50 Gy), with 85% of the patients
receiving >50 Gy, over 3-6 weeks. The institutional
review board approved the protocol. Each patient or
guardian provided written informed consent.

Statistical analysis

Tumor response was assessed with WHO criteria [13]. The
time of OS was measured from the date of diagnosis to the
date of death or last follow-up. OS curves were estimated
with the Kaplan—Meier method. The log-rank test was used
to compare survival curves. Statistical significance was
defined as P<0.05 in the univariate analysis. A backward
stepwise Cox regression analysis was performed to define
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prognostic factors influencing OS. P<0.05 was considered
statistically significant in multivariate analysis.

Results
Clinical and histopathological characteristics

Clinical characteristics of the patients were listed in Table 1.
The median age of the patients was 43 years (range, 12—
77 years). The male-to-female ratio was 3.1:1. Thirty-three
patients (73.3%) had stage I-1I disease. Twelve patients
(26. 7%) had stage III-IV disease. Among the patients with
stage III-IV disease, the most distant spread organs were
the skin, intestine, central nervous system, and adrenal
gland (Table 2). As to the site distribution of primary
involvement, UNKTCL was in 39 patents (86.7%), and
EUNKTCL only in six patients (13.3%). Nasal cavity was
the most frequently primary organ in 34 patients (75.6%)
(Table 2).

Histopathological features showed polymorphic lympho-
cytic infiltrate and prominent necrosis, and often with
angioinvasion. Thirty-seven (82.2%) cases had zonal
necrosis. Fifteen cases (33.3%) showed angioinvasion.
Forty-four samples (97.8%) were positive for CDs¢. One
sample (2.2%) was negative for CDsq but positive for

EBER, granzyme B/TIA-1, and CDj3 (Polyclonal). Thirty-
six of the 45 samples were detected for EBER; 29 samples
(80.6%) were positive.

Treatment results

The complete response rate, partial response rate, and
overall response rate for the whole group were 55.6%
(25/45 cases), 26.7% (12/45 cases), and 82.2% (37/45
cases), respectively. Both the 3-and 5-year OS rates were
66.9% (95% confidence interval 74.0, 107.7) (Fig. 1).
The OS curve reached a plateau after 16 months (Fig. 1).
The median follow-up period of living patients was
35 months.

Adverse effects of L-Asparaginase

Toxicity was graded according to WHO criteria [13]. The
adverse effects of L-Asparaginase were summarized in
Table 3. The major side effects were liver dysfunction,
myelosuppression, hyperglycemia, hypoalbuminemia, and
allergic rash. Pancreatitis developed in one patient. Some
patients discontinued or delayed chemotherapy because of
adverse events (mainly pancreatitis, allergic reaction, liver
dysfunction) or disease deterioration. There was no death
related to L-asparaginase.

Table 1 Patient characteristics and prognostic factors in univariate analysis

Characteristic Patients S-year survival P value
No. % % 95% CI

Sex 0.702

Male 34 75.6 67.8 72.7,111.6

Female 11 24.4 63.6 21.3,40.5

Age(years) 0.013

<60 35 77.8 76.3 84.9,118.9

>60 10 22.2 27.4 10.9,35.3

Ann Arbor stage 0.000

Vil 33 73.3 83.5 95.3,126.2

/v 12 26.7 25.0 11.1,37.9

Fever symptom 0.269

No 28 62.2 72.9 77.8,118.4

Yes 17 37.8 57.8 51.6,108.3

PS 0.012

0,1 36 80.0 76.2 84.7,118.9

>2 9 20.0 333 13.0,46.1

LDH 0.893

Normal 32 71.1 65.6 69.1,110.0

Elevated 13 28.9 69.2 45.4,85.5

Site 0.433

Upper aerodigestive tract 39 86.7 69.8 76.6,112.0

Extra-upper aerodigestive tract 6 133 50.0 14.3,40.3

CI confidence interval, LDH lactate dehydrogenase
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Table 2 Site distribution of primary involvement and distant
dissemination

Site Patients

No. %

Primary site (total no. 45)

Nasal cavity 34 75.6
Soft palate 1 2.2
Tonsil 1 2.2
Larynx 1 22
Nasopharynx 2 4.4
Skin 3 6.6
Intestine 2 44
Testis 1 2.2
Distant dissemination site (total no. 20)
Skin 4 20.0
Intestine 4 20.0
Adrenal 3 15.0
CNS 3 15.0
Lung 2 10.0
Liver 2 10.0
Testis 1 5.0
NK cell leukemia 1 5.0

Causes of death

Fourteen patients died in this series. Among them, five
patients died of massive bleeding of tumor tissue, including
nasopharyngeal bleeding in two patients and intestinal
bleeding in three patients; one patient died of intestinal
perforation, one patient died of hemophagocytic syndrome
(HPS), and seven patients died of systemic disease
progression.

Survival Function

1.0

0.8

0.6

0.4

Cum Survival

0.2

0.0 —

I I I I I I I
0 10 20 30 40 50 60
Time (months)

Fig. 1 OS curve for the whole group (n=45)
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Table 3 Adverse effects of L-Asparaginase (45 patients)

Adverse effects Patients
No. %

Leukopenia 15 333
Grades 1/2 14 31.1
3 1 2.2
Thrombocytopenia 2 4.4
Grades 1/2 1 2.2
3 1 2.2
Increase in transaminases 23 51.1
Grades 1/2 20 44 .4
3 3 6.7
Increase in bilirubin 15 333
Grades 1/2 14 31.1
3 1 2.2
Increase in BUN 4 8.9
Hypoalbuminemia 4 8.9
Hyperglycemia 9 20.0
Allergic rash 2 4.4
Pancreatitis 1 2.2

Prognostic factors

The clinical characteristics were tested for prognostic
significance on OS (Table 1). On univariate analysis, age,
the stage of disease, and PS were found to be prognostic
factors influencing OS (Table 1). On multivariate analysis,
the stage of disease and age were independent prognostic
factors for OS (Table 4).

Discussion

Nasal-type NKTCL is aggressive, often with unsatisfactory
response to conventional chemoradiotherapy. Radiation is
beneficial to control locoregional disease but may be prone
to distant dissemination. Recent clinical studies suggested
that a total dose >50 Gy resulted in favorable locoregional
control [14-18]. Koom et al. reported that the dose—
response curve showed the plateau at doses in excess of
about 54 Gy [18]. The 5-year OS rate ranged 37.9—66% for
stage [-II patients treated with IF RT alone [7-9, 14-16].
The lower 5-year OS was due to local relapse and distant
dissemination after radiation. In recent reports, the 5-year

Table 4 Prognostic factors for survival in multivariate analysis

Factor P Relative risk (Exp. B) 95% CI

Age 0.040 3.445 1.056, 11.238
>60 years

Stage I1I/IV 0.001 6.375 2.067, 19.662

Fever (+) 0.071 3.004 0.909, 9.927
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OS rates were only 25-38.3% for stage III-IV patients
treated with chemoradiotherapy [8, 9, 19, 20]. Conventional
chemotherapeutic regimens and radiation are not enough to
eradicate local and systemic disease. However, chemother-
apy is indicated for both patients with stage III-IV disease
and patients with local recurrence or systemic tumor spread
after locoregional radiotherapy. The unsatisfactory efficacy
of conventional chemotherapy may be due to frequent
expression of mdrl gene in the tumor cells [21, 22]. To
improve the conventional chemotherapeutic effect, one of
the key issues is to investigate new effective anticancer
drugs and chemotherapeutic regimens. It is known that L-
asparaginase has a different anticancer mechanism from
alkylating agents, plant alkaloids, anticancer antibiotics,
and cisplatin. L-Asparaginase hydrolyzes serum asparagine
and deprives some cells of the required amino acid to yield
anticancer effects in certain tumor cells, especially in
lymphoma cells and lymphocytic leukemic cells that lack
L-asparagine synthetase [23, 24]. Therefore, we tried to
treat the CHOP failures with L-asparaginase-based salvage
regimen and obtained obvious effectiveness. The 5-year OS
rate was 66.9% in this study. The results showed that L-
asparaginase-based regimen was an effective salvage
treatment for patients with refractory and relapsed extra-
nodal NKTCL. L-Asparaginase-based regimen could be
considered as first-line chemotherapy for patients with
stage III or IV disease and should be evaluated in future
studies. In general, the side effects of L-asparaginase could
be tolerated [20, 23, 24].

Notably, in our series, the lethal complications were
massive bleeding of tumor tissue, intestinal perforation, and
HPS. The pathologic characteristics of necrotic lesion and
progressive angiodestruction may lead to massive bleeding
and intestinal perforation. HPS is pathogenically related to
an excessive production of cytokines (cytokine storm), in
particular, TNF«, from the EBV-infected NK/T lymphoma
cells. The cytokine storm can cause histiocytic activation and
subsequent hemophagocytic processes [1, 8, 25]. Early and
reasonable management of the severe lymphomatous com-
plications would help improve the treatment outcome. In
summary, this study suggested that L-asparaginase was an
effective option to improve the chemotherapeutic efficacy on
NK/T cell lymphoma, nasal type, and is worth further study.
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