L))

Check for
updat

Original Article

Clinicopathological characteristics and treatment outcomes
of cutaneous extranodal natural killer/T-cell ymphoma: a
retrospective study in China

Xi Chen'**, Xiaoling Liu'"*, Weiping Liu’, Lin Wang’, Liqun Zou'*

'Department of Medical Oncology, Cancer Center, West China Hospital of Sichuan University, Chengdu, China; “Department of Pathology, West
China Hospital of Sichuan University, Chengdu, China; 'Department of Dermatovenereology, West China Hospital of Sichuan University, Chengdu,
China

Contributions: (I) Conception and design: L Zou, X Chen; (II) Administrative support: L Zou; (III) Provision of study materials or patients: W Liu,
L Wang, L Zou; (IV) Collection and assembly of data: X Chen, X Liu; (V) Data analysis and interpretation: X Chen, X Liu, W Liu, L Wang; (VI)
Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Liqun Zou. Department of Medical Oncology, Cancer Center, West China Hospital of Sichuan University, No. 37, Guoxue Alley,
Wuhou District, Chengdu 610041, China. Email: zliqun@hotmail.com.

Background: Extranodal natural killer/T-cell lymphoma (ENKTL) is a special subtype of non-Hodgkin
lymphoma that is subcategorized into ENKTL-nasal and ENKTL-nasal type. Cases with extranasal
involvement show an aggressive clinical course with poor prognosis and low survival rates. The skin is the
second most commonly affected organ, and such cases are defined as cutaneous ENKTL. However, there is
limited information on the clinicopathologic features and prognostic factors of cutaneous ENKTL.
Methods: We reviewed the pathologic, immunohistochemical, and clinical data for 47 cases of cutaneous
ENKTL.

Results: Cutaneous ENKTL mainly involved the torso and extremities, with lesions presenting as single
or multiple nodules, erythema and rash, or painless necrotic ulcers. There was high surface CD3 expression.
The median survival time was 4.0 months (95% CI: 2.3-5.7 months). Stage I/II patients had a better outcome,
with a mean survival time of >26 months (95% CI: 17.68-35.92 months). Stage III/IV patents had very poor
outcome, with overall survival of 4.7 months (95% CI: 1.01-2.73 months). The presence of B symptoms,
advanced tumor stage, increased lactate dehydrogenase level, high International Prognostic Index (IPI), and
abnormal hemoglobin were independent prognostic factors for poor survival. Patients were more responsive to
treatment with an L-asparaginase-based chemotherapy regimen than to other therapeutic approaches.
Conclusions: Cutaneous and primary nasal ENKTL differ in terms of clinical and biological
characteristics. Cutaneous ENKTL has a short median survival time. Although an L-asparaginase-containing

chemotherapy regimen was effective, a standardized treatment strategy remains to be established for
cutaneous ENKTL.
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Introduction

According to the 2008 World Health Organization (WHO)
classification of hematolymphoid tumors, extranodal
natural killer/T-cell lymphoma (ENKTL) is a distinct type
of lymphoma that is usually extranodal and characterized
by vascular damage and destruction, necrosis, a cytotoxic
phenotype, and Epstein-Barr virus (EBV) positivity.
ENKTL is mostly reported in Asia, Mexico, and South
America (1,2), and its treatment is a significant clinical
challenge.

Depending on the site of the original lesion, ENKTL can
be defined as nasal (ENKTL-N) or nasal type (ENKTL-
NT). The former involves the upper aerodigestive tract,
especially the nasal or sinonasal regions; and the latter
usually occurs in the skin, gastrointestinal tract, testes, and
soft tissues (3). The skin is the second most commonly
affected site after the nasal cavity or nasopharynx (4), and
can present as a primary or secondary manifestation. Initial
presentation in the skin is known as primary cutaneous
ENKTL-NT (PC-ENKTL-NT) and can occur with
or without systemic symptoms (e.g., fever, night sweat,
weight loss, and even hemophagocytic syndrome). Cases
of advanced ENKTL-N with skin metastasis are termed
secondary cutaneous ENKTL-N (SC-ENKTL-N) (5).

Cutaneous ENKTL has a short survival time and shows
poor response to therapy; one study reported a median
progression-free survival of 12 months and median overall
survival (OS) of 29.0 months, with an 2-year OS rate of
48% and 12-month survival rate of 40% for advanced-stage
disease. SC-ENKTL has a more aggressive clinical course
and worse outcome than PC-ENKTL (5,6). However, these
findings are based on a small number of studies and case
reports, and the detailed clinical features and prognosis of
cutaneous ENKTL have not been fully elucidated.

To this end, we carried out a retrospective analysis of a
cohort of cutaneous ENKTL cases treated at our institution
in order to identify the key prognostic factors and optimal
treatment approaches. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/tcr-20-1188).

Methods
Patients

A total of 47 cases of cutaneous ENKTL diagnosed at the
Pathology Department, West China Hospital (Chengdu,
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China) from November 2000 to July 2016 were included in
the analysis. Complete clinical and immunohistochemical
data were available for 27 of the cases, while only the
latter were available for the remaining 20 cases. Histologic
diagnosis of the tumor was based on the WHO-European
Organization for Research and Treatment of Cancer
classification of cutaneous lymphomas (2005) (7) and WHO
classification for tumors of hematopoietic and lymphoid
tissues (2008) (8). The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013), and
approved by the Biomedical Research Ethics Committee of
West China Hospital of Sichuan University (No. 2020731).
Informed consent was waived in this retrospective study.

The inclusion criteria were as follows: (I) diagnosis of
ENKTL based on biopsy slides; (II) diagnostic workup
that included immunohistochemical detection of cluster
of differentiation (CD)3 (cytoplasmic or surface), CD56,
CD20, T-cell intracytoplasmic antigen 1, granzyme B,
CD8, and Ki-67; in situ hybridization for EBV-encoded
small RNA (EBER); and PCR detection of T-cell
receptor gene rearrangement in a subset of cases using the
BIOMED-2 system; and (III) central review by at least 2
expert pathologists.

Patient information included age; sex; clinical
characteristics; lesion type and location; presence of B
symptoms, performance status; complete blood analysis;
serum lactate dehydrogenase (LDH) and B2 microglobulin
levels; Ann Arbor stage; International Prognostic Index (IPI)
score; bone marrow smear and biopsy results; neck/chest/
abdominal/pelvic computed tomography (CT) or positron
emission tomography/CT (PET/CT) scan findings;
treatment type and evaluation of efficacy and toxicities;
and length of follow-up. All patients had undergone
staging evaluation that included a comprehensive physical
examination and imaging. The International Society for
Cutaneous Lymphomas and the Cutaneous Lymphoma
Task Force of the European Organization of Research
and Treatment of Cancer tumor—node—metastasis staging
system for PC lymphoma other than mycosis fungoides and
Sezary syndrome (9) was combined with Ann Arbor Staging
Classification for SC-ENKTL to stage each case as follows:
stage I, localized cutaneous disease (T1-2NOMO); stage II,
localized disease with regional lymph node involvement
(T1-2N1MO); stage III, disseminated disease without
visceral organ involvement (T3 NX MO or TX N2-3M0);
and stage 1V, disease with visceral organ involvement (TX
NX M1). Responses to treatment were assessed using an
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Table 1 Clinical features of the 27 patients

Feature Value, n [%]
Sex
Male 16 [59]
Female 11 [41]
Age, years
>60 7 [26]
<60 20 [74]
Mean age 41
Cutaneous involvement
Primary 21[78]
Secondary 6 [22]
Solitary 3 [11]
Multiple 24 [89]
Distribution
Facial 12 [44]
Trunk 16 [59]
Limbs 18 [67]
Genital 5[19]
Macroscopy
Nodules 18 [67]
Ulceration 8 [30]
Erythema 7 [26]
Ringworm-like lesions 27
Swelling 5[19]
Extracutaneous findings in PC-ENKTL-NT
Lymphadenopathy 13 [62]
Upper respiratory and digestive tract 6 [29]
Visceral 7 [38]
Bone marrow involvement 9 [33]
Clinical manifestation
B symptoms 14 [52]
Decreased WBC count 14 [52]
Increased level of LDH 20 [74]
Increased level of 2 13/14 [93]
EBV-DNA positive 6/13 [46]
Stage
-l 4[15]
-V 23 [85]

PC-ENKTL-NT, primary cutaneous-extranodal natural killer/
T-cell lymphoma-nasal type; WBC, white blood cell; LDH, lactic
dehydrogenase; EBV, Epstein—-Barr virus
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adaption of Cheson’s standardized criteria (10).

Statistical analysis

OS was defined as the interval from the date of diagnosis
to the date of death from any cause or the last follow-up
visit. OS was estimated using the Kaplan-Meier product-
limit method and compared with the log-rank test. Uni-
and multivariate analyses were performed using the Cox
proportional hazards regression model, and variables were
selected using the enter method. A 2-sided P value <0.05
denoted statistical significance. SPSS v19.0 software (IBM,
Armonk, NY, USA) was used for all analyses.

Results
Patient characteristics

The characteristics of patients are summarized in
Tables 1,2. 'The mean age was 41 years (range, 7-72 years),
with 2 subjects aged <7 years. The male-to-female ratio was
1.13:1.00.

Immunophenotype and genotype

The results of immunohistochemical analysis of tumor
tissue sections are shown in Table 3. In all cases, tumor cells
were negative for the B-cell differentiation marker CD20;
37/42 cases were positive for CD56, 34/36 for cytoplasmic
CD3 (CD3e), and 34/40 for granzyme B. Ki-67 staining
was performed in 27/47 cases and the mean positive rate
was 68%. Additionally, 16/22 cases were positive for CD3
(Figure 1) and 36/40 for EBER; and 13/27 cases were
partially positive for CD30.

Clinical features

Lesions were predominantly located on the extremities
(18/27, 67%), trunk (16/27, 59%), face (12/27, 44%), and
genitals (5/27, 19%). In total, 24/27 patients 89% showed
skin involvement at multiple locations, which presented as
erythematous, nodular, swollen, or ringworm-like lesions
accompanied by painless ulceration (Figure 2). Primary
skin involvement was reported in 21 patients. However, in
6 cases, lesions initially occurred in the nasal region before
progressing to the skin (several months to a few years later).
In 4 of these patients, skin manifestations emerged within
6 months of ENKTL-N diagnosis during treatment. Two
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Table 2 Characteristics of the 27 inpatients with cutaneous ENKTL

Sex/ PC/ Cutaneous

No. , ; Stage’ Extracutaneous LDH® IPI" Hem* B2"" Treatment  Evaluation Statement OS*
age SC  involvement
1 M/38 PC  Plaque, VB Binasal, 1 0 U 7 LVD*[2] PR D+ 4
nodules, ulcer: splenomegaly
trunk, limbs
2 M/42  PC  Plaque: limbs, [lIB Paranasal, multi- 1 1 U CLVP*[1] PD D+ 1
trunk LN
3 M/36 PC  Nodules: trunk IVA Multi-LN, bone 1 1 U CVAD*[1], PD D+ 3
marrow IEC*[1],
LVD*[1]
4 F/33 PC  Nodules: limbs VB Multi-LN, bone 1 1 U CDVP*[1] PD D+ 2
marrow
5 F/22 PC  Swelling: VB Multi-LN, 1 1 U CHOP*[1] SD D+ 1
eyelid splenomegaly,
bone marrow
6 F/71 PC Lesions, IVB Lung 0 1 N BSC PD D+ 2
blisters: lip
7 M/21 PC  Swelling, VB Splenomegaly 1 1 U BSC PD D+ 3
nodules:
eyelid, trunk
8 F/73 PC  Nodules: leg, A None 1 0 N 4 LVP*[4] SD D+ 10
jaw
9 F/19 SC  Nodules: back, IVA Bone marrow 1 1 N CHOP*[1] PD D+ 6
leg LvD
10 M/60 PC Plaque: trunk, IVA Splenomegaly 1 1 U BSC PD D+ 2
limbs
11 FA19 PC  Nodules, ulcer: IVA Multi-LN, 1 1 N BSC PD D+ 3
leg, genital splenomegaly
12 M/55 PC Nodules: VB Inguinal LNs, 1 1 U SMILE*[3] CR Do 2
eyelid, trunk bone marrow
13 M/60 PC  Nodules, ulcer: IVB Bi-inguinal LNs, 1 1 N Prednisone  SD D+ 4
trunk, limbs, paranasal sinus
genital
14 M/69 PC Nodules: limbs IVB Multi-LN, nasal, 1 1 U 3 GLECD™[2] PR D+ 5
bone marrow Radiation
15 M/55 SC  Nodules: A None 0 1 N 3 GLECD*[3] PR D+ 7
limbs, trunk,
genital
16 M/62 PC  Swelling: trunk VB Liver, 1 1 U 9 GLECD™[1] PR D+ 2
splenomegaly,
bone marrow
17 M/40 SC Nodules, A Left jaw LN 1 0 N 4 VDLP [san] CR A+ 32
swelling: eyelid
Table 2 (continued)
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Table 2 (continued)

Sex/ PC/ Cutaneous

No. Stage' Extracutaneous LDH® IPI" Hem* 2" Treatment Evaluation Statement OS™

age SC involvement'

18 F/55 PC  Plaque, ulcer: IIA Bicervical LNs 0 0 N 3 CEOP*[1] PD A+ 30
trunk

19 F/34 PC  Plaque, IVA Nasal and 1 0 U GLECD™[2] PR D+ 4
blisters: limbs, paranasal
trunk cavities

20 F/16 PC  Nodules, ulcer: A None 0 0 U 4 CHOP PD D+ 6
Trunk, limbs

21 M/38 SC  Ulcer: face VB Nasopharynx, 0 0 N CHOP*[2]; PR/PD D+ 8

amygdala radiation

22 M/27  PC  Nodules, IVB Bicervical LNs, 1 1 N 6 BSC PD D+ 6
papule: limbs, bone marrow
trunk

23 M/50 PC Lesions:legs, llIA None 1 0 N 3 VDLP*[san] CR A+ 24
trunk

24  M/61 PC  Plaque, ulcer: lIA Left axilla LN 0 0 N 3 VDLP*[4] CR A+ 22
left arm

25 M/56 SC  Nodules, ulcer: lIA None 0 0 N 1 VDLP*[san] CR A+ 20
face

26  F/45 SC  Nodules, ulcer: 1lIB Bicervical, axilla 1 1 U 2 Radiation, PD D+ 2
limbs, trunk LNs CHOP*[2]

27  F/62 PC  Nodules: VB Lung, bone 1 1 U 5 BSC PD D+ 2
eyelid marrow

', Presentation and area of skin;. ¥, Stage |, localized cutaneous disease (T1-2NOMO); stage I, localized disease with regional LN
involvement (T1-2N1MO0); stage lll, disseminated disease without visceral organ involvement (T3 NX MO or TX N2-3MO0); stage IV, disease
with visceral organ involvement (TX NX M1); A, without B symptoms; B, with B symptoms;. $,1U/IL; O=normal; 1=high; cutoff: 250;. ",
O=low 0-2; 1= high 3-5;. *, U = abnormal; N = normal;. ', mg/L; cutoff =2;. ¥, Months. A+, alive; BSC, best supportive care; p2, beta 2
microglobulin; CEOP, cyclophosphamide, etoposide, vincristine, and prednisone; CHOP, cyclophosphamide, doxorubicin, vincristine,
and prednisone; CLVD, cyclophosphamide, L-asparaginase, vincristine, and dexamethasone; CVAD, cyclophosphamide, vincristine,
doxorubicin, and dexamethasone; D+, died of disease; Do, died of treatment-related complications; ENKTL, extranodal natural killer/
T-cell lymphoma; F, female; GLECD, gemcitabine, L-asparaginase, etoposide, cyclophosphamide, and prednisone; Hem, hemogram;
IPI, International Prognostic Index; IEC, ifosfamide, etoposide, and carboplatin; LDH, lactate dehydrogenase; LN, lymph node; LVD,
L-asparaginase, vincristine, and dexamethasone; LVP, L-asparaginase, vincristine, and prednisolone; M, male; PC, primary cutaneous;
san, sandwich; SC, secondary cutaneous; SMILE, dexamethasone, methotrexate, ifosfamide, L-asparaginase, and etoposide; VDLP,
L-asparaginase, etoposide, prednisone, cisplatin chemotherapy with radiotherapy.

patients were diagnosed with early ENKTL-N and received disease. Fourteen patients developed systemic symptoms,
nasal radiotherapy, but experienced skin recurrence after with fever as the main complaint. Leukopenia was detected
>2 years of complete remission (CR). Among patients in 14 patients upon admission. One-third of patients (9/27)
with PC-ENKTL-NT, 78% had extracutaneous lesions had bone marrow involvement with or without a decrease

detected by CT or PET/CT scan: 62% (13/21 patients) in platelet number and hemoglobin level. Of the patients
had lymphadenopathy in various parts of the body, 29% who were tested, 74% (20/27) showed increased LDH
(6/21 patients) had upper aerodigestive tract lesions, and level, which was 2500 IU/L in 10 cases. 2 Microglobulin
38% (8/21 patients) showed visceral involvement. Four level was elevated in the majority of patients (93%; 13/14
patients had stage I/II disease and 23 had stage III/IV patients) (Tables 1,2).
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Table 3 Immunohistochemical data of all 47 patients
CD20 CD56 CD3e¢ CD3 Granzyme B EBER CD30
Positive, n [%)] 0[0] 37 [88] 34 [94] 16 [73] 34 [85] 36 [90] 13 [48]
Negative, n [%] 47 [100] 5[12] 2[6] 6 [27] 6[15] 4[10] 14 [52]
Unknown, n [%)] 0 5 11 25 7 7 20

CD8g, cytoplasmic CD3; EBER, EBV-encoded small RNA.

--

Figure 1 Surface expression of CD3 in clinical tissue specimens obtained from patients with cutaneous ENKTL. (A,B) CD3

immunohistochemical staining of 2 biopsy samples (x200).

A

Figure 2 Clinical presentation of patients. (A) Ringworm-like lesions on the trunk; (B) multiple violaceous nodules on the arm; (C) ulcer

with scab on the leg; (D) confluent plaques and huge nodule with ulceration and hemorrhage on the leg; (E) erythematous plaques on the

trunk.

Treatment and evaluation

Clinical data were available for 27 cutaneous ENKTL
patients. In terms of treatment, 14 patients received
chemotherapy alone; 6 received chemotherapy and

involved-field radiotherapy; 3 with bacterial infection

© Translational Cancer Research. All rights reserved.

and 1 with serious hemophagocytic syndrome received
supportive care only; and the 3 remaining patients declined
treatment for religious reasons. In the absence of standard
chemotherapeutic agents, different treatment regimens
were selected by physicians based on tumor stage and IPI
score, but most included L-asparaginase (L-asp)—i.e.,
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Figure 3 Clinical outcomes of the 27 patients. (A) Overall survival (OS) of the 27 patients. The median and mean survival was 4.0 and

9.1 months, respectively. (B) OS of stage I/II vs. stage III/IV patients. Mean survival of stage I/II patients was >26 months, and OS of stage

III/IV patients was 4.7 months.

L-asp, vincristine, and prednisolone (LVP); dexamethasone,
methotrexate, ifosfamide, L-asp, and etoposide (SMILE);
gemcitabine, L-asp, etoposide, cyclophosphamide, and
prednisolone (GLECD); etoposide, cisplatin, L-asp, and
prednisone (VDLP). Only 2 patients with PC-ENKTL-
NT received cyclophosphamide, vincristine, doxorubicin,
and dexamethasone (CHOP) as initial therapy (1able 2).
Treatment outcomes were generally poor, with only
9/20 patients showing a sustained response; these 9 patients
received chemotherapy with L-asp, and 4 achieved CR. A CR
was observed in 2/14 (14%) patients receiving chemotherapy
only and 3/6 (50%) patients receiving chemotherapy plus
radiotherapy. Figure 34 shows the survival of the 27 patients.
The median duration of follow-up was 4.0 months (range,
1.0-32.0 months), and 22 patients (81.5%) died. The median
survival time was 4.0 months (95% CI: 2.3-5.7 months),
and mean survival time was 9.1 months (95% CI: 4.9-13.3
months). In the 5 surviving patients, survival time was >20
months; all 5 cases presented with skin lesions and received
treatment that included L-asp. Figure 3B compares the OS
between the 4 stage I/I1 patients and 23 stage III/IV patients
with nasal, visceral, or bone marrow involvement. Patients
with localized disease (early stage I/II) had a better outcome,
with a mean survival time >26 months (95% CI: 17.68-35.92
months). Stage III/IV patients had a very poor outcome
(OS: 4.7 months; 95% CI: 1.01-2.73 months). Survival rates
differed significantly between the 2 groups (log-rank test,
%'=9.97; P=0.002). All 4 patients who were treated with the

© Translational Cancer Research. All rights reserved.

VDLP regimen achieved CR. Notably, a female with stage
ITA disease (Patient 18) declined further therapy after 1
cycle of CEOP (cyclophosphamide, etoposide, vincristine,
and prednisone) chemotherapy, citing religious beliefs.
Nonetheless, her skin lesions completely disappeared 3
months after discharge. We reviewed the pathologic features
of this case and confirmed that there was no misdiagnosis. It
is unclear whether autoimmunity or other factors exerted an
anti-tumor effect.

Uni- and multivariate analyses were carried out using
the Cox proportional hazards model with the following
parameters: age, sex, disease subtype (PC-/SC-ENKTL),
extracutaneous findings, stage, B symptoms, LDH,
hemoglobin, Ki-67, EBV, p2 microglobulin, and inclusion
of L-asp in the treatment regimen (7zble 4). We found
that the presence of B symptoms, advanced stage, elevated
LDH level, abnormal hemoglobin level, and high IPI
were independent prognostic factors for poor survival. A
multivariate analysis was performed with the statistically
significant parameters from the univariate analysis (i.e., B
symptoms, stage, LDH, hemoglobin, and IPI). The results
showed that abnormal hemoglobin level (hazard ratio [HR]:
7.70; 95% CI: 2.18-27.27; P=0.002) and IPI score (HR: 8.93;
95% CI: 2.36-33.78; P=0.001) were significantly associated
with poor prognosis, while B symptoms (HR: 0.762; 95% CI:
0.208-2.800; P=0.682), stage (HR: 1.409; 95% CI: 0.880-
2.255; P=0.072), and LDH (HR: 1.665; 95% CI: 0.402-6.897;

P=0.482) were not associated with survival.
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Table 4 Uni- and multivariate analyses with the Cox proportional hazards model (partial, with statistical significance)
Survival Covariate HR 95% ClI P
Univariate analysis for each covariate in B symptoms (positive vs. negative) 4.26 1.78-13.07 0.002**
the entire cohort (N=27)
Stage (I/1l vs. 1lI/IV) 6.4 1.79-22.92 0.004**
LDH value (normal vs. high) 4..26 1.39-13.09 0.011*
Hemogram (normal vs. abnormal) 6.71 2.23-20.18 0.001*
IPI (high: 3-5 vs. 0-2) 8.33 2.33-29.79 0.001**
Multivariate analyses with the Cox Hemogram (normal vs. abnormal) 7.7 2.18-27.27 0.002**
proportional hazards model (N=27)
IPI (high: 3-5 vs. 0-2) 8.93 2.36-33.78 0.001"

*, P<0.05; **, P<0.01.

Discussion

Most patients in the study were middle-aged (40-60 years;
average age: 41 years) and the sex ratio was slightly skewed
toward males (male-to-female ratio =1.13:1.00), which
is similar to the demographic profile of the cohort in a
previous study (6). Lesions were predominantly located
on the extremities (67%), trunk (59%), and face (44%),
although genitals (19%) were also frequently involved. As in
other reports, lesions mainly presented as single or multiple
nodules, erythema and rash, or painless necrotic ulcers,
and PC-ENKTL (77%) was the most common subtype of
cutaneous ENKTL (5,6).

All cases were negative for the B-cell differentiation antigen
CD20 and in most patients, malignant cells were positive for
the T cell differentiation antigen CD3& and natural killer (NK)
cell-associated marker CD56. However, some variations in
immunohistochemical phenotype were observed in our cohort:
16/22 cases (73%) expressed surface CD3, which is markedly
higher than the rate suggested by reference diagnostic criteria
for cutaneous cases that typically show CD56, EBER, and
CD3e positivity and an absence of surface CD3 (11,12). It
is possible that the variable expression of CD3 in nasal vs
cutaneous ENKTL reflects a difference in tumor origin or
pathogenesis. Indeed, differences between these 2 subtypes
of ENKTL are currently under investigation. Experiments
using ENKTL cell lines have revealed the existence of at
least 2 lineages—namely, CD3-/CD3g+/CD20-/CD56+
NK cells and CD3+/CD3e+/CD20-/CD56+ vd T cells (13).
In a study of upper aerodigestive tract ENKTL of T cell vs.
NK cell origin, the former showed a trend for longer survival
time (14). A comparative analysis of genomic alterations in
4 patients with PC-ENKTL-NT and 1 patient with SC-

© Translational Cancer Research. All rights reserved.

ENKTL-N by array-based genomic hybridization showed
distinct patterns of chromosomal gain and loss (5), which
could be useful for distinguishing subsets of ENKTL with
cutaneous involvement. However, whether differences in CD3
expression are related to the degree of tumor differentiation
requires further experimental verification. Additionally,
5 patients (5/42) with ENKTL were negative for CD56
expression. Compared to ENKTL confined to the nasal
cavity, patients with extranasal upper aerodigestive tract
involvement were more likely to be CD56-negative (15);
and 20% of true NK cell tumors with germline T cell
receptor y gene were CD56-negative, while 45% of T cell-
derived tumors lacked CD56 expression. In cases that are
negative for CD56, analysis of cytotoxic marker expression
and EBER status are required for the diagnosis of
ENKTL (16). The significance of these biological
differences for response to treatment and prognosis
warrants further investigation.

Consistent with previous reports, systemic chemotherapy
was the first-choice treatment in our cohort. Most of the
regimens (LVP, SMILE, GLECD, and VDLP) contained
L-asp. Chemotherapy was effective in fewer than half (9/20)
of the patients. Among the 9 responders, 4 had achieved
CR at the time of treatment completion (Patients 18, 23,
24, and 25). SMILE was administered in only 1 patient
(Patient 12) who had advanced-stage disease with bone
marrow involvement; CR was observed after 3 cycles of
treatment. However, the patient died due to treatment-
related complications. The same outcome was reported
in a small proportion of cases in a phase I/II study of this
regimen (17,18). SMILE was associated with an overall
response rate of 80%, even including stage III-IV non-nasal
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patients (19). However, severe bone marrow suppression
and infection should be taken into account (19,20).
Consistent with previous reports supporting the limited use
of the CHOP regimen in ENKTL, anthracycline-based
chemotherapy (Patients 5, 9, 20, and 21) resulted in a poor
outcome (21). For the 11 patients in whom initial
chemotherapy was ineffective, second-line treatment
options were limited. In recent years, L-IMEP
(L-asp, ifosfamide, methotrexate, etoposide and
prednisolone) (22), VIPD (etoposide, ifosfamide, cisplatin,
and dexamethasone) (23), LVP (24), GELOX (gemcitabine,
L-asp, and oxaliplatin) (25), and DDGP (cisplatin,
dexamethasone gemcitabine, and pegaspargase) (26)
regimens have produced encouraging responses in both
early- and advanced-stage patients.

More patients achieved CR with chemoradiotherapy
than with chemotherapy alone in our study. In a global
prospective cohort study of 166 patients diagnosed with
ENKTL in which response to therapy was evaluable,
patients with stage I or II disease who were treated
with chemotherapy in combination with radiotherapy
(79%) achieved a higher CR rate than those treated with
chemotherapy (13%) or radiotherapy (25%) only (27).
In a retrospective analysis of 20 patients with stage 1/
IT cutaneous ENKTL, radiotherapy (n=5) yielded a
higher CR rate than chemotherapy (n=15) (80% wvs. 40%,
respectively) (4). However, as radiation therapy is associated
with systemic failure (25%) its utility for the treatment of
non-nasal cases remains unclear. As a core component of
the recommended first-line treatment, radiotherapy should
be promptly administered to patients with nasal skin lesions
or localized disease (21,28).

As shown in Figure 3, most stage III/IV patients had
very poor outcome, in agreement with earlier studies
(4,29). Notably, in a stage IIA patient (patient 18) whose
disease was not controlled after 1 cycle of chemotherapy,
the lesions completely disappeared after 3 months without
further treatment. The role of immune factors in this
highly aggressive tumor type merits further attention. In
fact, immune checkpoint inhibitors have yielded promising
results for the treatment of ENKTL (30).

We used the forward conditional Cox regression
model (19) in our analysis. The multivariate analysis
identified 2 factors—i.e., high IPI score and abnormal
hemoglobin level—as independent prognostic factors.
These results were expected given that prognostic scores
have been re-evaluated since the introduction of intensive
chemotherapy regimens such as SMILE. Unlike the

© Translational Cancer Research. All rights reserved.

Korean prognostic score (19), the IPI score was found to be
significant, especially in non-nasal cases. In the univariate
analysis, LDH level and Ann Arbor stage were identified
as independent prognostic factors for poor survival, and
were likely highly correlated with IPI score. However, the
score also includes age, number of extranodal lesions, and
Eastern Cooperative Oncology Group score. Therefore,
a more accurate scoring model that accurately reflects
prognosis is needed. Two prognostic models—namely, the
Prognostic Index of Natural Killer Cell Lymphoma (PINK)
(including age, stage, distant lymph node involvement,
and non-nasal type) and PINK-E (PINK with EBV-
DNA added) have recently been developed for use in
patients with ENKTL receiving non-anthracycline-based
therapy (31). Cases of bone marrow involvement are
associated with confounding factors, especially in patients
exhibiting hemophagocytosis and hepatosplenomegaly.
Lymphocyte infiltration in the bone marrow was detected
in our cohort; however, the EBER phenotype was absent.
Therefore, in some cases a diagnosis of bone marrow
involvement requires a more comprehensive examination.
An abnormal peripheral hemogram is another potential
prognostic factor in cutaneous ENKTL.

Conclusions

The results of this study show that cutaneous ENKTL
differs from primary nasal ENKTL in terms of clinical
and biological characteristics. PC-ENKTL-NT accounts
for the majority of cutaneous cases. Localized disease was
associated with better outcome than disseminated disease
with or without involvement of viscera and other organs.
L-asp-containing chemotherapy—especially the VDLP and
SMILE regimens—yielded good response rates. However,
further studies are needed to clarify the molecular basis of
cutaneous ENKTL and establish a standardized treatment
for this disease.
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