Received: 2 January 2018 | Revised: 19 March 2018 Accepted: 22 March 2018

DOI: 10.1111/cas.13597

ORIGINAL ARTICLE WILEY [ETTRAIAH RN

Early disease progression in patients with localized natural
killer/T-cell lymphoma treated with concurrent
chemoradiotherapy

Motoko Yamaguchi'@® | Ritsuro Suzuki? | Seok Jin Kim® | Young Hyeh Ko* |
Masahiko Oguchi® | Naoko Asano® | Kana Miyazaki® | Yasuhiko Terui’ |

Nobuko Kubota® | Takeshi Maeda® | Yukio Kobayashi’® | Jun Amakil! |

Toshinori Soejima’? | Bungo Saito®® | Emiko Shimoda®* | Noriko Fukuharal® |
Norifumi Tsukamoto® | Kazuyuki Shimadal” | llseung Choi'® | Takahiko Utsumil? |

Yasuo Ejima?® | Won Seog Kim® | Naoyuki Katayama?

Department of Hematology and Oncology, Mie University Graduate School of Medicine, Tsu, Japan

2Department of Oncology/Hematology, Shimane University Hospital, Izumo, Japan

3Division of Hematology and Oncology, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
“Department of Pathology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

5Department of Radiation Oncology, Cancer Institute Hospital of the Japanese Foundation for Cancer Research, Tokyo, Japan
$Department of Molecular Diagnostics, Nagano Prefectural Shinshu Medical Center, Suzaka, Japan

“Department of Hematology and Oncology, Cancer Institute Hospital of the Japanese Foundation for Cancer Research, Tokyo, Japan
8Division of Hematology, Saitama Cancer Center, Ina, Japan

“Department of Hematology and Oncology, Kurashiki Central Hospital, Kurashiki, Japan

1%Hematology Division, National Cancer Center Hospital, Tokyo, Japan

1Djvision of Hematology & Oncology, Tokai University School of Medicine, Isehara, Japan

12Department of Radiation Oncology, Hyogo Cancer Center, Akashi, Japan

3Djvision of Hematology, Showa University School of Medicine, Tokyo, Japan

14Department of Radiation Oncology, Nara Medical University, Kashihara, Japan

15Department of Hematology & Rheumatology, Tohoku University Hospital, Sendai, Japan

1Oncology Center, Gunma University Hospital, Maebashi, Japan

1’Department of Hematology and Oncology, Nagoya University Graduate School of Medicine, Nagoya, Japan

18Department of Hematology, National Hospital Organization Kyushu Cancer Center, Fukuoka, Japan

YDepartment of Hematology, Shiga Medical Center for Adults, Moriyama, Japan

29Department of Radiology, Dokkyo Medical University, Shimotsuga, Japan

Abbreviations: CCRT, concurrent chemoradiotherapy; CCRT-MIDLE, CCRT with cisplatin and L-asparaginase followed by methotrexate, ifosfamide, dexamethasone, L-asparaginase, and
etoposide; CCRT-VIDL, CCRT with cisplatin followed by etoposide, ifosfamide, dexamethasone, and L-asparaginase; CCRT-VIPD, CCRT with cisplatin followed by etoposide, ifosfamide,
cisplatin, and dexamethasone; Cl, confidence interval; CRP, C-reactive protein; EBV, Epstein-Barr virus; ENKL, extranodal natural killer/T-cell lymphoma, nasal type; FL, follicular lymphoma;
HR, hazard ratio; HSCT, hematopoietic stem cell transplantation; NKEA, next-generation therapy for NK/T-cell lymphoma in East Asia; NPV, negative predictive value; OS, overall survival;
PFS, progression-free survival; POD24, progression of disease within 2 years after diagnosis; POD, progression of disease; PPV, positive predictive value; RT-DeVIC, radiotherapy with
dexamethasone, etoposide, ifosfamide, and carboplatin; RT, radiotherapy; sIL-2R, soluble interleukin-2 receptor; SMC, Samsung Medical Center.

This study was presented in part at the 2017 American Society of Clinical Oncology Annual Meeting, June 2 to 6, 2017, Chicago, IL, USA.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in
any medium, provided the original work is properly cited and is not used for commercial purposes.
© 2018 The Authors. Cancer Science published by John Wiley & Sons Australia, Ltd on behalf of Japanese Cancer Association.

2056 | wileyonlinelibrary.com/journal/cas Cancer Science. 2018;109:2056-2062.


http://orcid.org/0000-0002-7094-6489
http://orcid.org/0000-0002-7094-6489
http://orcid.org/0000-0002-7094-6489
http://creativecommons.org/licenses/by-nc/4.0/
http://www.wileyonlinelibrary.com/journal/CAS

YAMAGUCHI €T AL.

Correspondence

Motoko Yamaguchi, Department of
Hematology and Oncology, Mie University
Graduate School of Medicine, Tsu, Japan.
Email: myamaguchi@clin.medic.mie-u.ac.jp

Funding information

Japan Society for the Promotion of Science,

Grant/Award Number: 26461418,
17K09924

1 | INTRODUCTION
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Prognosis of patients with localized nasal extranodal natural killer/T-cell lymphoma,
nasal type (ENKL) has been improved by non-anthracycline-containing treatments
such as concurrent chemoradiotherapy (CCRT). However, some patients experience
early disease progression. To clarify the clinical features and outcomes of these
patients, data from 165 patients with localized nasal ENKL who were diagnosed
between 2000 and 2013 at 31 institutes in Japan and who received radiotherapy
with dexamethasone, etoposide, ifosfamide, and carboplatin (RT-DeVIC) were retro-
spectively analyzed. Progression of disease within 2 years after diagnosis (POD24)
was used as the definition of early progression. An independent dataset of 60
patients with localized nasal ENKL who received CCRT at Samsung Medical Center
was used in the validation analysis. POD24 was documented in 23% of patients
who received RT-DeVIC and in 25% of patients in the validation cohort. Overall sur-
vival (OS) from risk-defining events of the POD24 group was inferior to that of the
reference group in both cohorts (P < .00001). In the RT-DeVIC cohort, pretreatment
elevated levels of serum soluble interleukin-2 receptor (sIL-2R), lactate dehydroge-
nase, C-reactive protein, and detectable Epstein-Barr virus DNA in peripheral blood
were associated with POD24. In the validation cohort, no pretreatment clinical fac-
tor associated with POD24 was identified. Our study indicates that POD24 is a
strong indicator of survival in localized ENKL, despite the different CCRT regimens
adopted. In the treatment of localized nasal ENKL, POD24 is useful for identifying
patients who have unmet medical needs.

KEYWORDS
concurrent chemoradiotherapy, early progression, Epstein-Barr virus, NK/T-cell lymphoma,

soluble interleukin-2 receptor

an indicator of early progression may be useful for future trials of

novel treatments for ENKL.

Extranodal NK/T-cell lymphoma, nasal type is a rare lymphoma
entity characterized predominantly by extranodal involvement and
association with EBV.! During the last decade, first-line treatment
for localized nasal ENKL has changed from conventional anthracy-
cline-containing chemotherapies to RT with or without non-anthra-
cycline chemotherapy.?® RT-DeVIC was developed in Japan.*®
CCRT-VIPD,%” CCRT-VIDL,” and CCRT-MIDLE® were developed in
Korea. These CCRT regimens can achieve 2-year PFS among approx-
imately 70% of patients. These treatments are considered as the
standard options for first-line therapy for localized ENKL, which has
led to the development of various CCRT regimens outside Japan and
Korea.”*® However, there are a considerable number of patients
with localized ENKL who experience early disease progression
despite these new treatments, and the clinical characteristics of
these patients remain unknown.

Recently, the National LymphoCare Study in the USA reported
that 19% of patients with FL experienced POD24.** Of note,
POD24 was strongly associated with a worse prognosis for FL
patients.’* Because the prognosis of patients with localized nasal
ENKL has improved substantially during the last decade, POD24 as

To determine the clinical features and outcomes of patients who
experienced early disease progression after CCRT, investigators who
conducted a large retrospective study in Japan (NKEA Part A)*® and
at SMC in Korea collaborated on an analysis of POD24 in newly
diagnosed localized nasal ENKL. First, we analyzed POD24 among
patients who received RT-DeVIC using a dataset from the NKEA
study. Subsequently, we validated the results using a dataset of
patients who received CCRT at SMC.

2 | PATIENTS AND METHODS

2.1 | Patients

The NKEA project is a collaborative study conducted by hemato-
oncologists in Japan, a study group of radiation oncologists in Japan
(the Japanese Radiation Oncology Study Group [JROSG]), and collab-
orators in East Asia. The study was approved by the institutional
review board at each study site and conducted according to the
Declaration of Helsinki. Details of the NKEA project (clinical trial reg-
istration number: UMINO00015491) were reported previously.'®
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Briefly, data were retrospectively collected from consecutive patients
diagnosed with ENKL between 2000 and 2013 at 31 participating
institutes in Japan and then analyzed.

Analysis for the current study included patients with newly diag-
nosed localized (stage IE or contiguous stage IIE with cervical lymph
node involvement) nasal ENKL who received CCRT. Patients with

extranasal ENKL®

or who had distant lymph node involvement, such
as axillar or mediastinal lymph node involvement, were excluded
from the analysis. POD24* was used as the definition of early pro-
gression. According to that definition, patients who were lost to fol-
low up or died without POD within 2 years of diagnosis were
excluded. Patients analyzed in NKEA Part A who received RT-DeVIC
(the RT-DeVIC cohort) were included in 2 categories for the present
study: patients with POD24 (the POD group) and patients without
POD24 (the reference group).

An independent dataset of patients with ENKL at SMC was used
for the validation analysis. Patients from the SMC dataset were diag-
nosed between August 2008 and June 2013, and they received one
of the following concurrent chemoradiotherapies as first-line ther-
apy: CCRT-VIPD,® CCRT-VIDL,” CCRT-MIDLE? and CCRT with
weekly cisplatin alone. Data of the validation cohort were analyzed
with the same methodology used for the RT-DeVIC cohort.

2.2 | Statistical analysis

Distribution of variables between the 2 groups was assessed using
Fisher's exact test. Progression was defined as a documented pro-
gression or relapse of lymphoma or death resulting from any cause.
OS was calculated according to the Kaplan-Meier method. OS from
a risk-defining event was defined as survival from the time of POD

for the POD24 group or from 2 years after diagnosis for the

NKEA dataset

reference group.'* Multivariate analysis was done using Cox regres-
sion. All P-values were 2-sided with an overall significance level of
.05. Statistical analyses were carried out using IBM SPSS Statistics
23 (IBM Japan, Tokyo, Japan).

The same clinical factors analyzed in a previous study® were
tested in the present analysis. Moreover, serum total bilirubin, serum
creatinine, and serum albumin were added to them in multivariate
analysis in the POD group of the RT-DeVIC cohort. Cut-off vales for
CRP and slL-2R (sCD25) were 0.30 mg/dL and 519 U/mL, respec-
tively, which were the same values as used in the previous study.
Because of problems concerning health insurance coverage, most
patients in the RT-DeVIC cohort were missing data for EBV-DNA
load, whereas information on sIL-2R was unavailable for patients in
the SMC cohort. Multivariate analyses were carried out with vari-

ables showing P < .05 in univariate analyses.

3 | RESULTS

3.1 | Patient characteristics of the RT-DeVIC
cohort

A consort diagram of the present study is shown in Figure 1. The
dataset of NKEA Part A comprised 257 patients with newly diag-
nosed localized ENKL. Among them, 1 patient with extranasal ENKL
(testicular ENKL) and 3 patients with distant lymph node involve-
ment were excluded for the purpose of the present analysis. RT-(2/
3)DeVIC was selected in 165 patients with nasal ENKL of stage | or
contiguous stage Il with cervical lymph node involvement. Median
dose of RT was 50 Gy. Of those patients, 38 patients (23%) experi-
enced POD24. After excluding 4 patients who were lost to follow

up within 2 years of diagnosis and 3 patients who died without

SMC dataset
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FIGURE 1 Consort diagrams of the
present study. CCRT, concurrent
chemoradiotherapy; ENKL, extranodal
natural killer/T-cell lymphoma, nasal type;

Death without POD
within 2 years of
diagnosis (n =1)

within 2 years of
diagnosis (n = 3)

RT-DeVIC cohort

Validation cohort

LN, lymph node; NKEA, next-generation

n =38 n=120 n=15

n=158 n=59 therapy for NK/T-cell lymphoma in East
Asia; POD, progression of disease; POD24,
progression of disease within 2 y after
A y Y Y diagnosis; RT-DeVIC, radiotherapy with
POD24 group Reference group POD24 group Reference group dexamethasone, etoposide, ifosfamide, and

n=44 carboplatin




YAMAGUCHI €T AL.

POD within 2 years of diagnosis, 38 patients were analyzed as the
POD24 group and 120 as the reference group. POD events occurred
within 6 months after diagnosis in 23 patients (61%), 7-12 months
after diagnosis in 11 patients (29%), and 13-24 months after diagno-
sis in 4 patients (11%). Because the results for POD12 were almost
the same as for POD24 (data not shown), we selected POD24 for
further analysis.

Second-line therapy for the POD24 group included steroid,
methotrexate, ifosfamide, L-asparaginase, and etoposide (SMILE)
chemotherapy for 10 patients, L-asparaginase only for 2 patients, RT
alone for 2 patients, cytarabine-containing chemotherapy for 6
patients, other chemotherapeutic regimens for 4 patients, and HSCT
for 4 patients. Among the other 10 patients, 5 received no therapy
because of poor performance status, and information on second-line
therapy was missing for 5 patients. Ten patients in the POD24 group
underwent HSCT, of which 3 received autologous HSCT alone, 5
received allogeneic HSCT, and 2 patients received both autologous
HSCT and allogeneic HSCT.

Clinical characteristics of the patients at diagnosis are shown
in Table 1. Median age at diagnosis was 55 years in 158 patients,
56 years in the POD group, and 54 in the reference group. The
POD24 group showed more frequently elevated serum sIL-2R (24/
33, 73%; P <.01), a detectable EBV-DNA load (15/17, 88%;
P =.032), an elevated LDH level (40%, P = .035), and an elevated
CRP level (27/37, 73%; P =.036) compared to those of the
reference group. Treatment periods and doses of RT and DeVIC
were not associated with the incidence of POD24 (data not
shown).

Positive predictive value and NPV of elevated sIL-2R for POD24
were 42% (95% Cl, 29%-55%) and 89% (95% Cl, 82%-96%), respec-
tively. PPV and NPV of elevated LDH for POD24 were 37% (95%
Cl, 22%-51%) and 80% (95% Cl, 73%-88%), respectively. PPV and
NPV of elevated CRP for POD24 were 31% (95% Cl, 21%-40%) and
85% (95% Cl, 76%-93%), respectively. Additionally, PPV and NPV of
detectable EBV-DNA for POD24 were 39% (95% Cl, 24%-55%) and
90% (77%-103%), respectively. Of the 8 patients who were negative

for all 4 factors, none of them experienced POD24.

3.2 | POD24 and subsequent survival of the RT-
DeVIC cohort

Median follow-up time from diagnosis for the RT-DeVIC cohort was
5.8 years (range, 0.9-13.3 years). OS rates from a risk-defining event
at 2 and 5 years were 28% and 18%, respectively, in the POD24
group. In contrast, the 2 and 5-year OS rates from a risk-defining
event were 93% and 86%, respectively, in the reference group (Fig-
ure 2A). POD24 was associated with markedly reduced OS and a
HR of 11.31 (95% Cl, 6.16-20.75) compared with those of the refer-
ence group.

Information on the sites of progression in the POD24 group was
available for 35 patients. Of those patients, locoregional progression
was recorded in 7 patients (20%), and either distant or systemic pro-
gression was documented in 28 patients (80%).

Cancer Science RUIs =

In the reference group of the RT-DeVIC cohort, the causes of
death at more than 5 years after diagnosis included ENKL (n = 3),
esophageal cancer as a synchronous malignancy (n = 1), rhab-
domyosarcoma as a second malignancy (n = 1), aortic rapture
(n = 1), cerebrovascular disease (n = 1), and heart failure (n = 1).
Only 1 patient experienced a relapse of ENKL at more than 5 years

after diagnosis.

3.3 | Factors affecting OS in the POD24 group of
the RT-DeVIC cohort

Multivariate analysis in 33 patients in the POD24 group of the RT-
DeVIC cohort showed elevated sIL-2R (HR 4.00; 95% ClI, 1.18-
13.54) and hypoalbuminemia (HR 3.34; 95% Cl, 1.34-8.30) as inde-
pendent prognostic factors for short OS after a risk-defining event
(Table 2).

3.4 | Validation analysis

Clinical characteristics of the validation cohort are shown in Table 1.
Median age at diagnosis was 51 years. Compared to the RT-DeVIC
cohort, the validation cohort showed significantly lower proportions
of patients with detectable EBV-DNA (P < .001) and B symptoms
(P =.0499). No clinical factors analyzed in this study were signifi-
cantly associated with POD24.

First-line treatment was CCRT-VIDL in 36 patients, CCRT-VIPD
in 11 patients, CCRT-MIDLE in 7 patients, and CCRT with cisplatin
in 5 patients. Median dose of RT was 40 Gy. The most common sec-
ond-line therapy in patients who experienced POD24 was L-aspara-
ginase-containing chemotherapy. Six patients underwent high-dose
chemotherapy followed by autologous HSCT after salvage therapy,
and no-one received allogeneic HSCT. With a median follow up of
3.4 years, OS from a risk-defining event at 2 years was 32% in the
POD24 group and 100% in the reference group (Figure 2B).

Information on the sites of progression in the POD group of the
validation cohort was available for 12 patients. Among these, locore-
gional progression was recorded in 6 patients (50%), and either dis-

tant or systemic progression was documented in 6 patients (50%).

4 | DISCUSSION

This cooperative study showed that one-quarter of patients with
newly diagnosed localized nasal ENKL treated with CCRT, including
RT-DeVIC, CCRT-VIPD, CCRT-VIDL, CCRT-MIDLE, and CCRT with
cisplatin only, experienced POD24. More than half of the patients in
the RT-DeVIC and validation cohorts received standard approaches
to relapsed ENKL (ie, L-asparaginase-containing chemotherapy fol-
lowed by HSCT); however, OS after risk-defining events was approx-
imately only 20%. This outcome clearly indicates that patients in the
POD24 group have unmet treatment needs.

Accumulating data have indicated that treatment failure or dis-
ease progression within 24 months after diagnosis is associated with
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survival in several lymphoma subtypes.**'”7"2° |n a study of diffuse lymphoma, patients who achieved EFS24 had an excellent outcome
large B-cell lymphoma, the OS of patients who achieved event-free regardless of baseline prognostic factors.!? In a study of FL, EFS24
survival at 24 months (EFS24) was comparable to the expected sur- was associated with a short OS in patients who received rituximab
vival in the general population.’” In a study of classical Hodgkin and CHOP as first-line therapy.'® In peripheral T-cell lymphoma, the

TABLE 1 Clinical characteristics in 2 cohorts of patients who received concurrent chemoradiotherapy

RT-DeVIC cohort Validation cohort
All patients POD24 group Reference group All patients POD24 group Reference group
(n = 158) (n = 38) (n = 120) (n = 59) (n = 15) (n = 44)
No. (%) No. (%) No. (%) P No. (%) No. (%) No. (%) P
Median age, years 55 56 54 51 51 50
Range 16-83 17-78 16-83 24-75 24-67 30-75
Age > 60 48 (30) 9 (24) 39 (33) 42 13 (22) 3 (20) 10 (23) 1.00
Male gender 114 (72) 32 (84) 82 (68) .064 41 (70) 10 (67) 31 (71) .76
Elevated LDH 41 (26) 15 (40) 26 (22) .035 14 (24) 3 (20) 11 (25) 1.00
ECOG PS > 1 11 (7) 4(11) 7 (6) .30 1(2) 1(7) 0 (0) .25
Regional lymph node involvement 28 (18) 8 (21) 20 (17) .63 13 (22) 3 (20) 10 (23) 1.00
B symptom (+) 57 (37) 15 (42) 42 (36) .56 13 (22) 3 (20) 10 (23) 1.00
Unknown 4 2 2 0 0 0
Hb <11 g/dL 18 (11) 5(13) 13 (11) 77 3 (5) 0 (0) 3(7) .56
PLT <150 x 103/uL 14 (9) 4 (11) 10 (8) 74 5(9) 2(13) 3(7) .59
Albumin < LLN 35 (23) 9 (24) 26 (22) .82 NA NA NA
Unknown 3 1 2
Elevated CRP 88 (58) 27 (73) 61 (53) .036 27 (48) 6 (40) 21 (51) .55
Unknown 5 1 4 3 0 3
Elevated sIL-2R 57 (41) 24 (73) 33 (31) <.01 NA NA NA
Unknown 20 5 15
Detectable EBV-DNA 38 (66) 15 (88) 23 (56) .032 12 (20) 3 (20) 9 (21) 1.00
Unknown 100 21 79 0 0 0

CRP, C-reactive protein; EBV, Epstein-Barr virus; Hb, hemoglobin; LDH, lactate dehydrogenase; LLN, lower limit of normal; NA, not available; PLT, plate-
lets; POD24, progression of disease within 2 y after diagnosis; PS, performance status; RT-DeVIC, radiotherapy with dexamethasone, etoposide, ifos-
famide, and carboplatin; sIL-2R, serum soluble interleukin-2 receptor.
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FIGURE 2 Overall survival after a risk-defining event in the 2 cohorts. A, Radiotherapy with dexamethasone, etoposide, ifosfamide, and
carboplatin (RT-DeVIC) cohort (n = 158) and (B) the validation cohort (n = 59). POD24, progression of disease within 2 y after diagnosis
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TABLE 2 Univariate and multivariate analysis of predictors of OS
after a risk-defining event in the POD24 group of the RT-DeVIC
cohort (n = 33)

Univariate Multivariate (final model)

Variable HR

Albumin < LLN  3.47
Elevated CRP 3.05
Elevated sIL-2R  4.11

95% Cl P HR  95% CI P
1.39-8.66 .008 3.34 1.34-8.30 .010
1.12-8.35 .030 - = =
1.22-13.91 .023 4.00 1.18-13.54 .026
-, indicated that Elevated CRP was not included in the final model of the
multivariate analysis; Cl, confidence interval; CRP, C-reactive protein;
HR, hazard ratio; LLN, lower limit of normal; OS, overall survival; POD24,
progression of disease within 2 y after diagnosis; RT-DeVIC, radiotherapy

with dexamethasone, etoposide, ifosfamide, and carboplatin; sIL-2R,
serum soluble interleukin-2 receptor.

OS is inferior to the expected survival in the general population,
despite the achievement of EFS24.2° Moreover, the National Lym-
phoCare Study used POD24 as an indicator and analyzed the clinical
characteristics of patients with FL who experienced POD24.'* We
selected POD24 because it fit the purpose of our study. POD24
analysis is advantageous because it does not require information on
unplanned treatment; this information is difficult to evaluate retro-
spectively.

The present study identified serum sIL-2R, CRP and LDH levels
as well as detectable EBV-DNA in peripheral blood as risk factors
for POD24 in the RT-DeVIC cohort. The high NPV of these factors
would be helpful in current clinical practice, at least in Japan, where
RT-DeVIC is the standard treatment approach for localized ENKL.2*
Among these factors, sIL-2R was the most powerful predictor of
both OS and PFS in a previous survival analysis in NKEA.*> In con-
trast, serum LDH was not associated with either OS or PFS,*> which
indicates that this factor may be specific for POD24. Elevated slL-
2R, CRP, and LDH levels were significantly associated with advanced
disease.'® Because 80% of the patients in the POD24 group experi-
enced distant or systemic progression, occult disseminated disease
might have been related to POD24 in RT-DeVIC. Thus, rigorous
staging is recommended to reduce early progression after RT-DeVIC.

The present study indicated that the risk factors for POD24 in
the RT-DeVIC cohort were inconsistent with those in the validation
cohort, which indicates that differences in the treatment details for
CCRT regimens and baseline clinical features such as EBV-DNA sta-
tus and B symptoms lead to distinct risks for POD24. More than half
of the patients in the validation cohort received L-asparaginase,
which is a key drug for the treatment of ENKL.2?2 This might be
related to the lower incidence of distant or systemic relapse in the
validation cohort (50%) than in the RT-DeVIC cohort (80%). The
median dose of RT in the RT-DeVIC cohort was 50 Gy, whereas that
in the validation cohort was 40 Gy, A higher dose of RT might be
associated with a low incidence of locoregional progression in the
RT-DeVIC cohort (20%). There were no clinical factors analyzed in
this study that were associated with POD24 in the validation cohort,
although data on serum slL-2R were not available. Some molecular
markers including macrophage inflammatory protein 1 alpha and

Cancer Science RIS o

survivin are known prognostic markers for patients primarily treated
with CCRT regimens in the validation cohort.?3-2%

Limitations of the present study include interpretations based
on retrospective analyses, no survival analysis with comparison of
the general population, missing data for EBV-DNA in the RT-DeVIC
cohort and sIL-2R in the validation cohort, heterogeneity of the
treatments, and a lack of molecular analysis. Nevertheless, the
results of this study were based on analyses using the largest num-
ber of patients who received well-known CCRT regimens for this
disease. Thus, we believe the present study provides useful infor-
mation for the future development of treatments for localized
ENKL.

ACKNOWLEDGMENTS

We thank the patients and doctors at the participating institutes
(Appendix 1) for their invaluable contributions to this cooperative
study. This work was supported by the Japan Society for the Promo-
tion of Science Grant-in-Aid for Scientific Research (JSPS KAKENHI,
grant numbers 26461418, 17K09924).

CONFLICTS OF INTEREST

MY, RS, and KS received honoraria from Kyowa Hakko Kirin. NK
received honoraria and a research grant from Kyowa Hakko Kirin.

The remaining authors declare no conflicts of interest.

ORCID

Motoko Yamaguchi http://orcid.org/0000-0002-7094-6489

REFERENCES

1. Swerdlow SH, Campo E, Harris NL, et al. WHO Classification of
Tumours of Haematopoietic and Lymphoid Tissues. Lyon, France: I1ARC;
2008.

2. Jaccard A, Hermine O. Extranodal natural killer/T-cell lymphoma:
advances in the management. Curr Opin Oncol. 2011;23:429-435.

3. Tse E, Kwong YL How | treat NK/T-cell lymphomas. Blood.
2013;121:4997-5005.

4. Yamaguchi M, Tobinai K, Oguchi M, et al. Phase I/Il study of concur-
rent chemoradiotherapy for localized nasal natural killer/T-cell lym-
phoma: Japan Clinical Oncology Group Study JCOGO0211. J Clin
Oncol. 2009;27:5594-5600.

5. Yamaguchi M, Tobinai K, Oguchi M, et al. Concurrent chemoradio-
therapy for localized nasal natural killer/T-cell lymphoma: an updated
analysis of the Japan clinical oncology group study JCOGO0211. J Clin
Oncol. 2012;30:4044-4046.

6. Kim SJ, Kim K, Kim BS, et al. Phase Il trial of concurrent radiation
and weekly cisplatin followed by VIPD chemotherapy in newly diag-
nosed, stage IE to lIE, nasal, extranodal NK/T-Cell Lymphoma: con-
sortium for Improving Survival of Lymphoma study. J Clin Oncol.
2009;27:6027-6032.

7. Kim SJ, Yang DH, Kim JS, et al. Concurrent chemoradiotherapy fol-
lowed by L-asparaginase-containing chemotherapy, VIDL, for local-
ized nasal extranodal NK/T cell lymphoma: CISLO8-01 phase Il study.
Ann Hematol. 2014;93:1895-1901.


http://orcid.org/0000-0002-7094-6489
http://orcid.org/0000-0002-7094-6489
http://orcid.org/0000-0002-7094-6489

CLERWATSE Cancer Science

8.

10.
11.
12.

13.
14.

15.
16.
17.

18.

19.

20.

YAMAGUCHI ET AL.

Yoon DH, Kim SJ, Jeong SH, et al. Phase Il trial of concurrent
chemoradiotherapy with L-asparaginase and MIDLE chemotherapy
for newly diagnosed stage I/Il extranodal NK/T-cell lymphoma, nasal
type (CISL-1008). Oncotarget. 2016;7:85584-85591.

. Ke QH, Zhou SQ, Du W, Liang G, Lei Y, Luo F. Concurrent IMRT

and weekly cisplatin followed by GDP chemotherapy in newly diag-
nosed, stage IE to IIE, nasal, extranodal NK/T-Cell lymphoma. Blood
Cancer J. 2014;4:e267.

Michot JM, Mazeron R, Danu A, et al. Concurrent Etoposide, Ster-
oid, High-dose Ara-C and Platinum chemotherapy with radiation
therapy in localised extranodal natural killer (NK)/T-cell lymphoma,
nasal type. Eur J Cancer. 2015;51:2386-2395.

Tsai HJ, Lin SF, Chen CC, et al. Long-term results of a phase Il trial
with frontline concurrent chemoradiotherapy followed by consolida-
tion chemotherapy for localized nasal natural killer/T-cell lymphoma.
Eur J Haematol. 2015;94:130-137.

Cao J, Lan S, Shen L, et al. A comparison of treatment modalities for
nasal extranodal natural killer/T-cell lymphoma in early stages: the
efficacy of CHOP regimen based concurrent chemoradiotherapy.
Oncotarget. 2017;8:20362-20370.

Jiang M, Zhang L, Xie L, et al. A phase Il prospective study of the
“Sandwich” protocol, L-asparaginase, cisplatin, dexamethasone and
etoposide chemotherapy combined with concurrent radiation and
cisplatin, in newly diagnosed, 1/1l stage, nasal type, extranodal natural
killer/T-cell lymphoma. Oncotarget. 2017;8:50155-50163.

Casulo C, Byrtek M, Dawson KL, et al. Early relapse of follicular lym-
phoma after rituximab plus cyclophosphamide, doxorubicin, vin-
cristine, and prednisone defines patients at high risk for death: an
analysis from the National LymphoCare Study. J Clin Oncol.
2015;33:2516-2522.

Yamaguchi M, Suzuki R, Oguchi M, et al. Treatments and outcomes
of patients with extranodal natural killer/T-cell lymphoma diagnosed
between 2000 and 2013: a Cooperative Study in Japan. J Clin Oncol.
2017;35:32-39.

Suzuki R, Suzumiya J, Yamaguchi M, et al. Prognostic factors for
mature natural killer (NK) cell neoplasms: aggressive NK cell leuke-
mia and extranodal NK cell lymphoma, nasal type. Ann Oncol.
2010;21:1032-1040.

Maurer MJ, Ghesquieres H, Jais JP, et al. Event-free survival at
24 months is a robust end point for disease-related outcome in dif-
fuse large B-cell lymphoma treated with immunochemotherapy. J
Clin Oncol. 2014;32:1066-1073.

Maurer MJ, Bachy E, Ghesquieres H, et al. Early event status
informs subsequent outcome in newly diagnosed follicular lym-
phoma. Am J Hematol. 2016;91:1096-1101.

Hapgood G, Zheng Y, Sehn LH, et al. Evaluation of the risk of
relapse in classical Hodgkin lymphoma at event-free survival time
points and survival comparison with the general population in British
Columbia. J Clin Oncol. 2016;34:2493-2500.

Maurer MJ, Ellin F, Srour L, et al. International assessment of event-
free survival at 24 months and subsequent survival in peripheral T-
cell lymphoma. J Clin Oncol. 2017;35:4019-4026.

21. Yamaguchi M, Miyazaki K. Current treatment approaches for NK/T-
cell lymphoma. J Clin Exp Hematop. 2017;57:98-108.

22. Jaccard A, Petit B, Girault S, et al. L-asparaginase-based treatment of
15 western patients with extranodal NK/T-cell lymphoma and leuke-
mia and a review of the literature. Ann Oncol. 2009;20:110-116.

23. Kim HS, Ryu KJ, Ko YH, et al. Macrophage inflammatory protein 1 alpha
(MIP-1alpha) may be associated with poor outcome in patients with
extranodal NK/T-cell lymphoma. Hematol Oncol. 2017;35:310-316.

24. Kim SJ, Ryu KJ, Hong M, Ko YH, Kim WS. The serum CXCL13 level
is associated with the Glasgow Prognostic Score in extranodal NK/
T-cell lymphoma patients. J Hematol Oncol. 2015;8:49.

25. Kim SJ, Hong M, Do IG, et al. Serum survivin and vascular endothe-
lial growth factor in extranodal NK/T-cell lymphoma, nasal type:
implications for a potential new prognostic indicator. Haematologica.
2015;100:e106-e109.

How to cite this article: Yamaguchi M, Suzuki R, Kim SJ,
et al. Early disease progression in patients with localized
natural killer/T-cell lymphoma treated with concurrent
chemoradiotherapy. Cancer Sci. 2018;109:2056-2062.
https://doi.org/10.1111/cas.13597

APPENDIX |
Institutes participating in the present study

Tohoku University, Akita University, Gunma University, Saitama Can-
cer Center, International Medical Center-Saitama Medical University,
National Cancer Center Hospital, Showa University, Cancer Institute
Hospital, Yokohama City University Hospital, Kanagawa Cancer Cen-
ter, Tokai University, Niigata University, Kanazawa Medical Univer-
sity, Shinshu University, Nagaoka Red Cross Hospital, Nagoya
University, Nagoya City University, Toyota Kosei Hospital, Mie
University, Shiga Medical Center for Adults, Kyoto Daini Red Cross
Hospital, Kobe University, Hyogo Cancer Center, Nara Medical
University, Tottori Prefectural Central Hospital, Shimane University,
Kurashiki Central Hospital, Kawasaki Medical School, National Hospi-
tal Organization Kyushu Cancer Center, Saga University, Kumamoto
City Hospital, and Samsung Medical Center.


https://doi.org/10.1111/cas.13597

