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CORRESPONDENCE
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Abstract
The clinical outcome of advanced-stage Extranodal NK/T cell lymphoma (ENKTL) patients using conventional
chemotherapy is extremely poor. The aim of this study was to investigate the outcomes of advanced-stage ENKTL
patients treated with non-anthracycline-based chemotherapy followed by upfront autologous stem cell transplant (ASCT).
From 8 institutions, 27 patients were recruited from February 2016 to May 2019. Patients were treated with 4 cycles of VIDL
induction chemotherapy. Patients who achieved complete response (CR) or partial response (PR) underwent upfront ASCT.
This study is registered with clinicaltrial.gov, # NCT02544425. Twenty patients (74.1%) completed 4 cycles of VIDL
induction. The overall response rate of VIDL was 74.1%, including 17 (63.0%) with CR and 3 (11.1%) with PR. Primary
toxicity of the induction regimen was grade 3 or 4 neutropenia, and no treatment-related mortality was reported. Seventeen
patients proceeded with upfront ASCT, and 9 patients relapsed after ASCT, among whom, 4 was central nervous system
(CNS) relapse. The median duration of response was 15.2 months (95% CI, 6.3–24.1 months). This study suggested that
VIDL induction chemotherapy followed by upfront ASCT is feasible and effective for the treatment of advanced-stage
ENKTL. However, CNS relapse prevention is needed in the treatment of advanced-stage ENKTL.

Extranodal NK/T cell lymphoma (ENKTL) is a rare subtype
of non-Hodgkin’s lymphoma. Patients with advanced-stage
ENKTL have particularly poor responses to chemotherapy,
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and almost all eventually relapse after treatment. Never-
theless, evidence-based standard therapy has not been
established because of the rarity of the disease and lack of
prospective trials [1]. Recently, we reported that phase II
study involving concurrent chemoradiotherapy followed by
VIDL is an effective and tolerable treatment strategy for
localized ENKTL with acceptable toxicity [2]. Therefore,
this phase II trial investigated that clinical outcome of four
cycles of VIDL induction chemotherapy followed by
upfront autologous stem cell transplantation (ASCT) for the
treatment of advanced-stage ENKTL.

Patients with newly diagnosed advanced-stage ENTKL
who are eligible for ASCT were included. Patients with
aggressive NK/T cell leukemia, and those with central
nervous system (CNS) involvement of NK/T cell lym-
phoma or with signs of spinal cord compression were
excluded. All pathologic specimens were reviewed and re-
classified by central review in accordance with the WHO
criteria for pathologic diagnosis [3]—positive immuno-
histochemical expression of cytoplasmic CD3, CD56, and
cytotoxic molecules and positive EBV in situ hybridiza-
tion results. The overall response rate (ORR) of patients
with advanced-stage NK/T cell lymphoma treated with an
anthracycline-based combination chemotherapeutic regi-
men was estimated to be 10–20% [4]. Aiming to improve
the ORR by 45%, binomial analysis for non-inferiority
was conducted, and therefore 24 eligible patients were
required. This study was approved by both the Protocol
Review Committee and Institutional Review Board of
each participating institution, in accordance with the
Declaration of Helsinki. All patients provided written
informed consent before enrollment. (clinicaltrial.gov, #
NCT02544425).

Patients were treated with 4 cycles of VIDL regimen
(etoposide (100 mg/m2), ifosfamide (1200 mg/m2), and
dexamethasone (40 mg) for 3 days, followed by intra-
muscular injection of L-asparaginase (4000 IU/m2) every
other day from day 8 to 20, repeated every 4 weeks), and
the patients who achieved complete response (CR) or
partial response (PR) after induction chemotherapy were
assigned to high-dose chemotherapy and upfront ASCT.
Peripheral blood stem cell mobilization and collection
were conducted according to each participating institu-
tion’s policy. Patients were administrated a high-dose
therapy using either busulfan, cyclophosphamide, and
etoposide (BuCyE) or busulfan, melphalan, and etoposide
(BuMelE) before ASCT.

Response assessment was performed within 3–4 weeks
after completion of the second and fourth cycle of VIDL,
and after completion of ASCT and whenever disease pro-
gression was suspected using blood EBV DNA titer and a
CT scan of initially involved sites. A PET/CT scan was
mandatory at the time of diagnosis, after the fourth cycle of

VIDL, and after completion of ASCT. Responses were
assessed according to the revised International Workshop
Criteria [5]. Toxicity was assessed using the Common
Terminology Criteria for Adverse Events (CTCAE) version
4.0 for every VIDL cycle and ASCT period.

From 9 independent institutions, 27 patients with
advanced-stage ENTKL were recruited from February 2016
to May 2019. The median age was 55 years (range, 30–64
years). Five patients (18.5%) were classified as Ann arbor
stage III, and 22 (81.5%) as stage IV. Twenty-five patients
(92.6%) were assigned to high risk according to prognostic
index for natural killer cell lymphoma (PINK), and 25
patients (92.6%) were assigned to high risk according to
prognostic index for natural killer cell lymphoma–EBV,
which incorporated EBV DNA data to PINK [6]. All patients
were newly diagnosed and did not receive any treatment
prior to study enrollment. All patients except one had posi-
tive EBV DNA titer quantification at diagnosis. The median
EBV DNA titer was 16,844 copies/mL (range 0–3,066,623).

Twenty patients (74.1%) completed four courses of
VIDL, and five patients (18.5%) progressed after 2 cycles
of VIDL. One patient (3.7%) withdrew consent after 1 cycle
of VIDL. Finally, 17 patients (63.0%) proceeded to upfront
ASCT after the completion of 4 cycles of VIDL che-
motherapy. All 17 patients were administered chemo-
mobilization using etoposide and G-CSF. Two patients
used plerixafor, however there was no case of collection
failure. For the conditioning regimen before ASCT, 15
patients (88.2%) received BuCyE and 2 patients (11.8%)
received BuMelE. The median infused CD34+ cell count
was 7.0 × 106 CD34+/kg (range, 2.6–26.5 × 106 CD34+/kg).
There were no cases of engraftment failure.

Among the 27 eligible patients, CR was achieved in 17
patients (63.0%), PR in 3 patients (11.1%), stable disease
(SD) in 1 patient (3.7%), progressive disease (PD) in 5
patients (18.5%), and non-measurable in 1 patient (3.7%).
The ORR was 74.1% (95% CI 57.6–90.6%). After a median
follow-up duration of 31.2 months (range, 9.8–49.4 months),
18 patients (66.7%) experienced disease progression or
relapse. Nine patients progressed before ASCT and nine
patients relapsed after ASCT. The flowing chart of this study
cohort is described in Fig. 1A. Among the 18 patients who
underwent disease progression or relapse, four experienced
only CNS relapses without systemic involvement of lym-
phoma. Median DOR was 15.2 months (95% CI,
6.3–24.1 months), and eight patients (29.6%) are still in CR
(Fig. 1B). The median PFS was 13.2 months (95% CI,
5.7–20.7 months), and median OS was 27.0 months (95%
CI, 7.8–46.2 months). Some transplanted patients could
achieve long-term disease free survival compare to previous
studies [7, 8].

During a total of 92 cycles of VIDL chemotherapy, the
most common hematologic toxicity was neutropenia

1206 G.-Y. Song et al.



(26.1%), followed by anemia (16.3%) and thrombocytope-
nia (15.2%). Among the non-hematologic toxicities, nausea
(15.2%) was the most common adverse event and anorexia
(14.1%), infection (7.6%) followed. There was a case of an
L-asparaginase-induced grade 2 thromboembolic event and
of an L-asparaginase induced grade 3 urticaria. L-
asparaginase was discontinued after these events and the
patients improved after medical treatment. There were no
cases of pancreatitis associated with L-asparaginase. The
most common toxicity during upfront ASCT period was
febrile neutropenia (Grade 1–2, 29.4%; Grade 3–4, 47.1%).
Infection occurred in nine patients, but all were treated
successfully with broad-spectrum antibiotics. There was no
incidence of hepatic veno-occlusive disease nor treatment-
related mortality.

This study evaluated the efficacy and toxicity of VIDL
induction treatment followed by upfront ASCT for newly
diagnosed advanced-stage ENKTL. The efficacy and sur-
vival outcome of the VIDL induction is not superior than
the previous regimens such as SMILE or DDGP, which was

recently reported by Chinese group [9]. However, VIDL
induction chemotherapy was meaningful in that it presented
relatively tolerable and effective option to treating patients
with advanced-stage ENKTL and suggested the promising
result of upfront ASCT as a consolidation.

Among the 18 patients with disease relapse or progres-
sion, four recurred at the CNS. In a previous study invol-
ving 208 patients with NK/T cell lymphoma, Kim et al.
reported a significant association between advanced-stage
and lymph node involvement with CNS disease in ENKTL
[10]. It is presumed that the cause of the relatively high
incidence of CNS relapse in this study was because of the
absence of an effective agent for the CNS, such as
methotrexate.

In conclusion, VIDL induction chemotherapy followed
by upfront ASCT is effective with acceptable responses and
manageable toxicities in patients with advanced-stage
ENKTL. However, a high CNS recurrence rate suggests
that CNS prophylaxis should be considered for the treat-
ment of advanced-stage ENKTL.
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Fig. 1 Flowing chart of the
study cohort showing the
numbers and types of
treatment failures and
responding patients
throughout the different stages
of the protocoled treatment
algorithm. VIDL etoposide,
ifosfamide, dexamethasone,
L-asparginase; CR complete
remission, PR partial remission,
SD stable disease; PD
progressive disease, ASCT
autologous stem cell
transplantation (A) and duration
of response (DOR) of the
patients who achieved complete
or partial response (B).
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