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Abstract: This study was conducted to evaluate the effectiveness and

tolerance of GDP (gemcitabine, dexamethasone, and cisplatin) regimen

in patients with newly diagnosed stage IV and relapsed/refractory

extranodal natural killer/T-cell lymphoma, nasal type (ENKTL).

The study enrolled 41 ENKTL patients who received GDP regimen

at the Cancer Hospital, Chinese Academy of Medical Sciences and

Peking Union Medical College between January 2008 and January

2015.

The disease status was newly diagnosed stage IV in 15 patients and

relapsed/refractory in 26 patients. The median number of cycles of

chemotherapy per patient was 6 (range, 2–8 cycles). The overall

response rate and complete-remission rate were 83.0% (34/41) and

41.5% (17/41), respectively. After a median follow-up of 16.2 months,

1-year progression-free survival rate and 1-year overall survival rate for

the whole cohort were 54.5% and 72.7%. Grade 3 to 4 adverse events

included neutropenia (34.1%), thrombocytopenia (19.5%), and anemia

(14.6%).

Our study has suggested high efficacy and low toxicity profile of

GDP regimen in patients with newly diagnosed stage IV and relapsed/

refractory ENKTL.

(Medicine 95(6):e2787)

Abbreviations: ALC = absolute lymphocyte count, CHOP =

cyclophosphamide, doxorubicin, vincristine, prednisolone, CR =

complete-remission, ENKTL = extranodal natural killer/T-cell

lymphoma, nasal type, GDP = gemcitabine, dexamethasone, and

cisplatin, IMEP = ifosfamide, methotrexate, etoposide, and
, Chang-gong Zha g Yang, MD,
d Yuan-kai Shi, MD

peripheral T-cell lymphoma, SD = stable disease, SMILE = steroid,

methotrexate, ifosfamide, pegaspargase, and etoposide.

INTRODUCTION

E xtranodal natural killer/T-cell lymphoma, nasal type
(ENKTL) is a highly aggressive non-Hodgkin lymphoma

(NHL). ENKTL shows a geographical predilection for Asian
and South American populations and is rare in Europe and
North America. It accounts for 12%–17% of NHL and 47%–
56% of peripheral T-cell lymphomas (PTCLs) in China.1,2 This
disease is typically diagnosed at early stage and is primarily
located in the upper aerodigestive tract. Concurrent chemor-
adiotherapy or sandwiched radiotherapy has been recognized as
effective treatment for localized ENKTL patients.3–7

However, patients with newly diagnosed stage IV and
relapsed/refractory disease experience poor long-term survival;
these tumors express high levels of p-glycoprotein, rendering
them insensitive to anthracycline-containing (CHOP [cyclopho-
sphamide, doxorubicin, vincristine, prednisolone] or CHOP-
like regimens) chemotherapy.8 Therefore, effective chemother-
apeutic regimens are needed to improve the survival outcome of
these patients.

Gemcitabine is a pyrimidine antimetabolite and has a
chemical structure that is similar to cytarabine. There have
been a few studies reporting the effectiveness of gemcitabine in
PTCLs.9–11 Our previous study reviewed the therapeutic results
of gemcitabine-based regimens in patients with PTCLs (includ-
ing ENKTL) and demonstrated its high activity and low
toxicity.12 The study has been cited by National Comprehensive
Cancer Network guidelines in the treatment of PTCLs. In this
study, we aim to assess the efficacy and safety of GDP
(gemcitabine, dexamethasone, and cisplatin) chemotherapy
regimen in patients with newly diagnosed stage IV and
relapsed/refractory ENKTL.

MATERIALS AND METHODS

Patients
From January 2008 to January 2015, patients diagnosed

with ENKTL who received GDP regimen at the Cancer Hospi-

tal, C
hinese Academy of Medical Sciences and Peking Union

ical College were systemically reviewed. The inclusion
ria for the study were as follows:
KTL with typical morphology and
e according to the 2008 World Health
sification of lymphomas, indicating that
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the neoplastic cells were negative for B-cell antigens, such
as CD20 and CD79a, but they were positive either for

et al
C
D3e and CD56, or for CD3e, cytotoxic molecules

(
granzyme-B, T-cell intracellular antigen-1, and perforin)
and Epstein–Barr virus if cells were CD56-negative
(2) A
ge �18 years

Eastern Cooperative Oncology Group performance status
0–2
At least 1 measurable lesion, defined as a tumor diameter
(4)
�
1 cm in computed tomography or MRI scans or�2 cm in
ultrasound or �2 cm by physical examination, before
receiving GDP regimen
Adequate hematologic, hepatic, and renal functions:
absolute neutrophil count �1.5� 109 /L, platelet count

�
100� 109 /L, total bilirubin �1.5� upper limit of

n
ormal, AST and ALT �2� upper limit of normal, and

creatinine �1.5 mg/dL

(6) Newly diagnosed stage IV and relapsed/refractory disease

(7) Receiving at least 2 cycles of GDP regimen.

Patients, who did not have complete clinical information or
immunohistochemistry or who were lost to follow-up immedi-
ately after treatment, were excluded from this study. This study
was a retrospective observational study and patients’ infor-
mation were collected in the hospital database. There was no
direct intervention in patients’ treatment or care. Therefore,
ethical approval and a patient’s consent are not required.

Disease Evaluation
Clinical evaluations at the time of this study entry included

medical history and physical examination, complete blood cell
count, serum biochemistry (including hepatic function, renal
function, electrolytes, and lactate dehydrogenase), electrocar-
diogram, and bone marrow examination. Nasopharyngolaryg-
noscope, magnetic resonance imaging of the head and neck,
computed tomography scans of the chest, abdomen, and pelvis
areas were implemented. Positron emission tomography was
recommended but not compulsory. The clinical features eval-
uated for potential prognostic importance included disease
subtype, stage, disease status, and absolute lymphocyte count
(ALC) before administration of GDP regimen. All patients were
staged and scored according to the Ann Arbor staging system,
the international prognostic index,13 and the Korean prognostic
index.14

Treatment
GDP regimen was implemented in 21-day cycle: gemci-

tabine (1000 mg/m2 intravenously over 30 minutes on days 1
and 8), dexamethasone (20 mg/day orally on days 1–4 and days
11–14), and cisplatin (25 mg/m2 intravenously over 60 minutes
on days 1–3). Treatment responses were evaluated after every 2
cycles and at the end of treatment using the international criteria
for lymphoma.15,16 Complete-remission (CR) was defined as
disappearance of all previously measurable lesions and absence
of any new tumor lesions. Partial-remission (PR) was defined as
a decrease of at least 50% in the product of 2 perpendicular
diameters of each measurable lesion. Progressive disease (PD)
was defined as greater than 25% increase in the product of the 2
diameters of at least 1 tumor or as the presence of a newly
loped lesion. Stable disease (SD) was defined as any
nse that did not fall into the other defined categories.

r chemotherapy, patients could undergo additional
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palliative radiotherapy. The decision to enroll patients into
radiotherapy was based on the physician’s discretion, influ-
enced by the patient’s disease and performance status, and the
patient’s own willingness.

Toxicity Assessments and Dose Modifications
Patients underwent clinical examination, routine complete

blood counts and biochemical tests before each new treatment
cycle for toxicity evaluation. Toxicities were graded according
to the Common Terminology Criteria for Adverse Events ver-
sion 3.0. If patients developed any grade 3 nonhematological
toxicities (except alopecia), grade 4 hematological toxicities,
grade 3 neutropenia complicated with fever higher than 38.5
degrees, or grade 3 thrombocytopenia complicated with hemor-
rhage, doses of gemcitabine and cisplatin were reduced by 25%
in successive cycles. If the aforementioned toxicity occurred
again, doses were reduced by 50%. Chemotherapy was discon-
tinued with the occurrence of any grade 4 nonhematological
toxicities. Granulocyte colony stimulation factor was adminis-
tered in cases where grade 4 neutropenia or leukopenia and
grade 3 neutropenia or leukopenia complicated with fever were
observed; interleukin-11 was implemented in cases where grade
4 thrombocytopenia and grade 3 thrombocytopenia complicated
with hemorrhage.

Statistical Analysis
Overall survival (OS) was defined as the period from the

1st day of GDP administration to the date of patient death for
any cause or last follow-up. Progression-free survival (PFS) was
defined as the period from the 1st day of GDP administration to
the date of disease progression or relapse. Both OS and PFS
were analyzed using the Kaplan–Meier method. Comparisons
of OS or PFS between groups were performed using log-rank
test. A 2-tailed P< 0.05 was considered statistically significant.
Pearson x2 or Fisher exact tests were used to compare the
overall response rates (ORR) of different groups. ORR is
defined as CR plus PR.

RESULTS

Patient Characteristics
Forty-one patients were reviewed in this study. Patient

characteristics were summarized in Table 1. The ratio of men to
women was 29:12. The median age was 36 years old, and
majority of patients presented with Eastern Cooperative Oncol-
ogy Group performance status at 0–1. Fifteen patients had
newly diagnosed stage IV disease, and 26 were relapsed/refrac-
tory. For relapsed/refractory patients, previous treatments
included radiotherapy alone (N¼ 8), chemotherapy alone
(N¼ 3), and radiotherapy plus chemotherapy (N¼ 15). Che-
motherapy regimens that were used in previous treatment
included CHOP or CHOP-like, modified SMILE (steroid,
methotrexate, ifosfamide, pegaspargase, and etoposide), etopo-
side, ifosfamide, cisplatin, and dexamethasone, and AspaMet-
Dex (pegaspargase, methotrexate, and dexamethasone).

Response Rates
A total of 196 cycles were administered and the median

number of cycles per patient was 6 (range, 2–8 cycles). For 3

Medicine � Volume 95, Number 6, February 2016
patients who received chemotherapy alone in previous treat-
ment and 2 patients who underwent outfield failure, palliative
radiotherapy was implemented after GDP chemotherapy.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 1. Patient Characteristics

Characteristics N %

Sex
Male 29 70.7
Female 12 29.3

Age, years
<60 40 97.6
�60 1 2.4

Subtypes
UADT 37 90.2
Extra-UADT 4 9.8

Ann Arbor stage
I–II 7 17.1
III–IV 34 82.9

Disease status
Newly diagnosed stage IV 15 36.6
Refractory/relapsed 26 63.4

ECOG score
0–1 39 95.1
2 2 4.9

B symptoms
No 16 39.0
Yes 25 61.0

Lactate dehydrogenase level
Normal 19 46.3
Elevated 22 53.7

IPI score
0–1 9 20.5
2 12 27.3
3 19 43.2
4,5 1 2.3

KPI score
0 2 4.5
1 7 15.9
2 9 20.5
3,4 23 52.2
Bone marrow involvement 0 0

Absolute lymphocyte count
Decreased 13 31.7
Normal 28 68.3

Previous treatment
None 15 36.6
Radiotherapy alone 8 19.5
Chemotherapy alone 3 7.3
Radiotherapy plus chemotherapy 15 36.6

ECOG¼Eastern Cooperative Oncology Group, extra-
UADT¼ extra-upper aerodigestive tract, IPI¼ international prognostic
index, KPI¼Korean prognostic index, UADT¼ upper aerodigestive

TABLE 2. Results of ORR, PFS, and OS With GDP Regimen in
ENKTL

ORR
�

1-year
PFSy

1-year
OSy

Characteristics % (N) P % P % P

All patients 83.0 (34) 54.5 72.7
Subtypes 1.000 0.703 0.369

UADT 81.1 (30) 55.2 72.6
Extra-UADT 100.0 (4) 50.0 75.0

Ann Arbor stage 0.737 0.806 0.572
I–II 71.4 (5) 60.0 80.0
III–IV 85.3 (29) 53.8 68.3

Disease status 0.035 0.705 0.332
Newly diagnosed 100.0 (15) 63.8 84.4
Relapsed/
refractory

73.1 (19) 48.7 65.2

Absolute lymphocyte
count

0.042 0.001 0.001

Decreased 61.5 (8) 9.5 53.0
Normal 92.9 (26) 73.5 80.7

Chemotherapy
response

– 0.000 0.000

CR – 92.9 92.9
PR – 34.1 58.9
SDþPD – 0.0 42.9

CR¼ complete-remission, extra-UADT¼ extra-upper aerodigestive
tract, ENKTL¼ extranodal natural killer/T-cell lymphoma, nasal type,
GDP¼ gemcitabine, dexamethasone, and cisplatin, ORR¼ overall
response rate, OS¼ overall survival, PD¼ progressive disease,
PFS¼ progression-free survival, PR¼ partial-remission, SD¼ stable
disease, UADT¼ upper aerodigestive tract.�

Pearson x2 or Fisher exact tests univariate analysis.
y

Medicine � Volume 95, Number 6, February 2016 GDP for NK/T-Cell Lymphoma
All patients were evaluable for response to GDP che-
motherapy. The rates of CR, PR, SD, and PD were 41.5%
(17/41), 41.5% (17/41), 9.8% (4/41), and 7.3% (3/41), respect-
ively. Newly diagnosed patients achieved a higher ORR than
relapsed/refractory ones (100.0% vs 73.1%, P¼ 0.035).
Patients with normal ALC achieved a higher ORR than patients

tract.
with decreased ALC (92.9% vs 61.5%, P¼ 0.042) (Table 2).
Patients who underwent dose reduction during GDP chemother-
apy because of toxicity achieved similar ORR compared with

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
patients who completed GDP chemotherapy without dose
reduction (66.7% vs 85.7%, P¼ 0.576).

Survival Rates and Prognostic Factors
At a median follow-up of 16.2 months (range, 1.8–96.3

months), 18 patients died of lymphoma, and 8 patients were still
alive with disease and 13 patients survived without disease.
Two cases were lost to follow-up. The 1- and 2-year PFS rates
for all patients were 54.5% and 45.4% (Figure 1A); the 1- and 2-
year OS rates for all patients were 72.7% and 54.7%
(Figure 1B). No significant differences of PFS and OS were
observed between newly diagnosed stage IV patients and
relapsed/refractory ones (1-year PFS: 63.8% vs 48.7%,
P¼ 0.705, and 1-year OS, 84.4% vs 65.2%, P¼ 0.332)
(Figure 1C and D).

CR, PR, and no response (SD plus PD) were significant
prognostic factors against PFS and OS: 1-year PFS: 92.9%
versus 34.1% versus 0.0% and 2-year PFS: 85.1% versus 27.3%
versus 0.0%, P¼ 0.000; 1-year OS: 92.9% versus 58.9% versus
42.9% and 2-year OS: 92.9% versus 44.2% versus 0.0%,
P¼ 0.000 (Figure 2A and B). Chemotherapy responses were

Univariate analysis.
also significant factors for PFS and OS in the subgroup of newly
diagnosed stage IV patients and the subgroup of relapsed/
refractory patients, respectively (Figure 2C–F). Univariate
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FIGURE 1. PFS (A) and OS (B) for the whole cohort; comparison of PFS (C) and OS (D) between newly diagnosed stage IV patients and
relapsed/refractory patients. OS¼overall survival, PFS¼progression-free survival.

FIGURE 2. Kaplan–Meier analysis of PFS (A) and OS (B) for all patients according to chemotherapy response; Kaplan–Meier analysis of PFS
(C) and OS (D) for newly diagnosed stage IV patients according to chemotherapy response; Kaplan–Meier analysis of PFS (E) and OS (F) for
relapsed/refractory patients according to chemotherapy response. OS¼overall survival, PFS¼progression-free survival.
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analysis revealed ALC before chemotherapy to be significant
factors for PFS and OS of the whole cohorts (Table 2).

Toxicity
Treatment-related toxicities were summarized in Table 3.

The most common grade 3 to 4 toxicity was neutropenia, which
was observed in 14 (34.1%) patients. Grade 3 to 4 thrombo-
cytopenia was observed in 8 (19.5%) patients. Grade 1 to 2
nausea and vomiting were the most common nonhematological
toxicities, observed in 87.8% of patients. No grade 3 to 4
nonhematological toxicities were observed. There were no
treatment-related deaths. Six (14.6%) patients experienced
25% dose reduction because of serious hematological toxicities
and the median number of experiencing reduction was the
fourth cycle.

DISCUSSION
Our study demonstrates that GDP chemotherapy is effec-

tive and well-tolerated in the treatment of newly diagnosed
stage IV and relapsed/refractory ENKTL. The ORR was 82.9%
with 41.5% CR rate. The 1- and 2-year PFS rates were 54.5%
and 45.4%; the 1- and 2-year OS rates were 72.7% and 54.7%.
Grade 3 to 4 adverse events included neutropenia (34.1%),
thrombocytopenia (19.5%), and anemia (14.6%).

Gemcitabine is an analog of cytosine arabinoside, but is
more effectively taken up into cells, phosphorylated, and
retained intracellularly.17 A series of researches reported the
efficacy of gemcitabine-based chemotherapy regimens. In a
prospective multicenter study,18 619 patients with relapsed/
refractory aggressive lymphoma were randomly assigned to
treatment with GDP or to dexamethasone, cytarabine, and

Medicine � Volume 95, Number 6, February 2016
cisplatin. Patients with B-cell lymphoma also received ritux-
imab. The ORRs after 2 treatment cycles were 45.2% and
44.0%, respectively. Similar event-free survival and OS were

TABLE 3. Toxicity Profile

N¼ 41

Toxicity Grade 1–2 N, % Grade 3–4 N, %

Hematologic
Neutropenia 20 (48.8) 14 (34.1)
Febrile neutropenia 1 (2.4) 0
Thrombocytopenia 9 (22.0) 8 (19.5)
Anemia 16 (39.0) 6 (14.6)

Nonhematologic
Nausea/vomiting 36 (87.8) 0
Mucositis 7 (17.1) 0
Diarrhea 6 (14.6) 0
Stomatitis 7 (17.1) 0
AST elevation 5 (12.2) 0
ALT elevation 4 (9.8) 0
Creatinine elevation 2 (4.9) 0
BUN elevation 1 (2.4) 0
Hyperbilirubinemia 5 (12.2) 0
Fatigue 16 (39.0) 0
Alopecia 14 (34.1) 0
Constipation 5 (12.2) 0

ALT¼ aspartate aminotransferase, AST¼ aspartate aminotransfer-
ase, BUN¼ blood urea nitrogen.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
observed, and GDP was associated with less toxicity and
preserved quality of life. In another prospective clinical trial,19

44 patients with relapsed/refractory Hodgkin lymphoma were
randomly divided into 2 groups that were treated with GDP and
etoposide, methyl prednisolone, cisplatin, and cytarabine.
Similar response rate were obtained (59% vs 55%). In a
prospective phase II study, Park et al20 reported GDP was a
highly effective and optional salvage regimen for relapsed/
refractory PTCLs. The ORR was 72% with 48% CR rate. In
addition, Zhong et al21 reported GDP regimen yielded an ORR
of 54% in relapsed/refractory AIDS-related NHL and did not
promote HIV-1 viral replication.

As for the treatment of ENKTL, Ahn et al22 reported that
using gemcitabine alone or containing chemotherapy for
relapsed/refractory disease, 8 of 20 patients (40%) achieved
response. Given that 5 of 8 responders had received L-aspar-
aginase-containing chemotherapy in preceding treatment, this
response rate was quite promising. In our previous study,12 an
ORR of 86% was observed for ENKTL patients with GDP and
dexamethasone, ifosfamide, methotrexate and gemcitabine
combination regimens. In addition, the Zhang group adopted
the gemcitabine, pegaspargase, cisplatin, and dexamethasone
regimen to treat 17 relapsed/refractory ENKTL patients23 and
12 newly diagnosed ENKTL patients;24 the ORRs were 88%
and 100%, respectively. Therefore, gemcitabine-based regi-
mens might be a promising option for the treatment of
ENKTL patients.

Patients with advanced-stage and relapsed/refractory dis-
ease have a poor prognosis,25–28 and no standard management is
identified for relapsed/refractory patients. In some studies, L-
asparaginase-based treatments yielded high ORR of 79%–90%
in disseminated and relapsed/refractory patients and consequent
survival benefit was observed Table 4.29–32 In our study, the
ORR (83.0%) and CR rate (41.5%) of all patients were com-
parable to the respective rates reported for L-asparaginase-
containing combination regimens. Higher ORR was achieved
in newly diagnosed patients than in relapsed/refractory patients
(100% vs 73%, P¼ 0.035), consistent with the results of
gemcitabine, pegaspargase, cisplatin, and dexamethasone regi-
men.23,24 Therefore, our results suggest that GDP regimen is
more appropriate for newly diagnosed ENKTL patients.

In our study, comparable PFS (1-year: 55% and 2-year:
45%) and OS (1-year: 73% and 2-year: 55%) to L-asparaginase-
containing regimens were achieved for advanced-stage or
relapsed/refractory ENKTL patients, Table 429–32 although
long-term follow-up is necessary. In the study of Kim
et al,32 PFS and OS were significantly higher for the IMEP
(ifosfamide, methotrexate, etoposide, and prednisolone) plus L-
asparaginase group compared with the IMEP group for the
treatment of advanced-stage ENKTL patients (1-year PFS: 43%
vs 17%, P¼ 0.002; 1-year OS: 76% vs 38%, P¼ 0.006). In
another retrospective study, better PFS was found in the modi-
fied SMILE regimen group compared with the CHOP group in
advanced-stage or relapsed/refractory patients.33 In these 2
studies, the worse survival rates of control groups may be partly
attributed to the low efficacy of IMEP regimen (ORR: 35%) and
CHOP regimen (ORR: 36%), whereas GDP regimen yielded
high ORR of 83% in our study. Therefore, more studies are
needed to identify whether the combination of L-asparaginase
and GDP can further improve survival of patients with newly
diagnosed and relapsed/refractory ENKTL.

GDP for NK/T-Cell Lymphoma
Generally, GDP regimen was well-tolerated, and the
primary toxicity was myelosuppression. We postulate 2 reasons
for the low-toxicity profile of the treatment regimen, including

www.md-journal.com | 5
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the lack of overlapping toxicities among gemcitabine, cisplatin,
and dexamethasone, as well as the timing of dexamethasone
administration. Dexamethasone used on days 1 to 4 and days 11
to 14 caused a marked increase in circulating polymorpho-
nuclear leukocytes, so gemcitabine of day 8 could be adminis-
tered on schedule. Kwong et al30 reported 87 ENKTL patients
treated with SMILE regimen. Serious infections occurred in 27
(31%) patients, with 8 (9%) patients requiring admission into
intensive care unit, leading to 5 (6%) deaths. In the phase II
study of SMILE regimen,29 2 (5%) of the 38 patients died from
grade 5 infections, and grade 3 to 4 leukopenia was observed in
all 38 (100%) patients. In our study, there were no treatment-
related deaths; grade 3 to 4 neutropenia was observed in 14
(34%) patients. In addition, compared with L-asparaginase-
containing combination regimens, GDP regimen has lower
incidence of prolonged activated partial thromboplastin time,
pancreatitis, and anaphylactic reaction. These results indicate
that the tolerability of GDP is better than L-asparaginase-
containing regimens while maintaining similar therapeutic
effects.

This study is limited by its retrospective nature, nonran-
domized design, and small sample size. Given the rarity of this
disease and consequent lack of prospective data, the present
study provides evidence to confirm GDP regimen as highly
effective treatment in ENKTL patients. Further prospective
studies are needed to validate the results. Considering that
ENKTL is mostly diagnosed at early stage, further randomized
controlled trials are warranted to identify whether the integ-
ration of GDP with appropriate radiotherapy could reduce
systemic failure and improve survival rates of early-
stage patients.

In conclusion, GDP is a highly effective regimen for
ENKTL patients with markedly less toxicities. It may be a
treatment of choice for newly diagnosed stage IV and relapsed/
refractory ENKTL patients.

ACKNOWLEDGMENTS

The authors thank all doctors and nurses of the department
of medical oncology and the department of radiation oncology
for their help in realization of this study. Thank Yong Jiang for
his help in statistical consultation. The authors also thank
grants from the Chinese Geriatric Oncology Society (CGOS-
06-2014-1-1-01600).

REFERENCES

1. Sun J, Yang Q, Lu Z, et al. Distribution of lymphoid neoplasms in

China: analysis of 4,638 cases according to the World Health

Organization classification. Am J Clin Pathol. 2012;138:429–434.

2. Yang QP, Zhang WY, Yu JB, et al. Subtype distribution of

lymphomas in Southwest China: analysis of 6,382 cases using

WHO classification in a single institution. Diagn Pathol.

2011;6:77–84.

3. Huang MJ, Jiang Y, Liu WP, et al. Early or up-front radiotherapy

improved survival of localized extranodal NK/T-cell lymphoma,

nasal type in the upper aerodigestive tract. Int J Radiat Oncol Biol

Phys. 2008;70:166–174.

4. Ma HH, Qian LT, Pan HF, et al. Treatment outcome of radiotherapy

alone versus radiochemotherapy in early stage nasal natural killer/T-

cell lymphoma. Med Oncol. 2010;27:798–806.

Medicine � Volume 95, Number 6, February 2016
5. Kim K, Chie EK, Kim CW, et al. Treatment outcome of

angiocentric T-cell and NK/T-cell lymphoma, nasal type: radio-

therapy versus chemoradiotherapy. Jpn J Clin Oncol. 2005;35:1–5.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
6. Wang ZY, Li YX, Wang WH, et al. Primary radiotherapy showed

favorable outcome in treating extranodal nasal-type NK/T-cell

lymphoma in children and adolescents. Blood. 2009;114:4771–4776.

7. Li YX, Yao B, Jin J, et al. Radiotherapy as primary treatment for

stage IE and IIE nasal natural killer/T-cell lymphoma. J Clin Oncol.

2006;24:181–189.

8. Yamaguchi M, Kita K, Miwa H, et al. Frequent expression of P-

glycoprotein/MDR1 by nasal T-cell lymphoma cells. Cancer.

1995;76:2351–2356.

9. Mahadevan D, Unger JM, Spier CM, et al. Phase 2 trial of combined

cisplatin, etoposide, gemcitabine, and methylprednisolone (PEGS) in

peripheral T-cell non-Hodgkin lymphoma: Southwest Oncology

Group Study S0350. Cancer. 2013;119:371–379.

10. Yao YY, Tang Y, Zhu Q, et al. Gemcitabine, oxaliplatin and

dexamethasone as salvage treatment for elderly patients with

refractory and relapsed peripheral T-cell lymphoma. Leuk Lym-

phoma. 2013;54:1194–2000.

11. Zinzani PL, Venturini F, Stefoni V, et al. Gemcitabine as single

agent in pretreated T-cell lymphoma patients: evaluation of the long-

term outcome. Ann Oncol. 2010;21:860–863.

12. Dong M, He XH, Liu P, et al. Gemcitabine-based combination

regimen in patients with peripheral T-cell lymphoma. Med Oncol.

2013;30:1–6.

13. The International Non-Hodgkin’s Lymphoma Prognostic Factors

Project. A predictive model for aggressive non-Hodgkin’s lym-

phoma, The International Non-Hodgkin’s Lymphoma Prognostic

Factors Project. N Engl Med. 1993;329:987–994.

14. Lee J, Suh C, Park YH, et al. Extranodal natural killer T-cell

lymphoma, nasal-type: a prognostic model from a retrospective

multicenter study. J Clin Oncol. 2006;24:612–618.

15. Cheson BD, Horning SJ, Coiffier B, et al. Report of an International

Workshop to Standardize Response Criteria for non-Hodgkin’s

Lymphomas. NCI Sponsored International Working Group. J Clin

Oncol. 1999;17:1244–1253.

16. Cheson BD, Pfistner B, Juweid ME, et al. International Harmoniza-

tion Project on Lymphoma. Revised response criteria for malignant

lymphoma. J Clin Oncol. 2007;25:579–586.

17. Plunkett W, Huang P, Searcy CE, et al. Gemcitabine: preclinical

pharmacology and mechanisms of action. Semin Oncol. 1996;23:

3–15.

18. Crump M, Kuruvilla J, Couban S, et al. Randomized comparison of

gemcitabine, dexamethasone, and cisplatin versus dexamethasone,

cytarabine, and cisplatin chemotherapy before autologous stem-cell

transplantation for relapsed and refractory aggressive lymphomas:

NCIC-CTG LY.12. J Clin Oncol. 2014;32:3490–3496.

19. Ramzi M, Rezvani A, Dehghani M. GDP versus ESHAP regimen in

relapsed and/or refractory Hodgkin lymphoma: a comparison study.

Int J Hematol Oncol Stem Cell Res. 2015;9:10–14.

20. Park BB, Kim WS, Suh C, et al. Salvage chemotherapy of

gemcitabine, dexamethasone, and cisplatin (GDP) for patients with

relapsed or refractory peripheral T-cell lymphomas: a consortium for

improving survival of lymphoma (CISL) trial. Ann Hematol.

2015;94:1845–1851.

21. Zhong DT, Shi CM, Chen Q, et al. Study on effectiveness of

gemcitabine, dexamethasone, and cisplatin (GDP) for relapsed or

refractory AIDS-related non-Hodgkin’s lymphoma. Ann Hematol.

2012;91:1757–1763.

22. Ahn HK, Kim SJ, Hwang DW, et al. Gemcitabine alone and/or

containing chemotherapy is efficient in refractory or relapsed NK/T-

GDP for NK/T-Cell Lymphoma
cell lymphoma. Invest New Drugs. 2013;31:469–472.

23. Zhou Z, Li X, Chen C, et al. Effectiveness of gemcitabine,

pegaspargase, cisplatin, and dexamethasone (DDPG) combination

www.md-journal.com | 7



33. Yang L, Liu H, Xu XH, et al. Retrospective study of modified
chemotherapy in the treatment of relapsed/refractory extranodal NK/

T cell lymphoma: a retrospective study of 17 patients. Ann Hematol.

2015;93:1889–1894.

24. Li L, Zhang C, Zhang L, et al. Efficacy of a pegaspargase-based

regimen in the treatment of newly-diagnosed extranodal natural

killer/T-cell lymphoma. Neoplasma. 2014;61:225–232.

25. Suzuki R, Suzumiya J, Yamaguchi M, et al. NK-cell Tumor Study

Group. Prognostic factors for mature natural killer (NK) cell

neoplasms: aggressive NK cell leukemia and extranodal NK cell

lymphoma, nasal type. Ann Oncol. 2010;1:1032–1040.

26. Kim BS, Kim TY, Kim CW, et al. Therapeutic outcome of

extranodal NK/T-cell lymphoma initially treated with chemotherapy-

result of chemotherapy in NK/T-cell lymphoma. Acta Oncol.

2003;42:779–783.

27. Chim CS, Ma SY, Au WY, et al. Primary nasal natural killer cell

lymphoma: long-term treatment outcome and relationship with the

International Prognostic Index. Blood. 2004;103:216–221.

Wang et al
apy for extranodal NK/T-cell lymphoma consisting of etoposide,

ifosfamide, methotrexate, and prednisolone. Ann Oncol.

2009;20:121–128.

8 | www.md-journal.com
29. Yamaguchi M, Kwong YL, Kim WS, et al. Phase II study of

SMILE chemotherapy for newly diagnosed stage IV, relapsed, or

refractory extranodal natural killer (NK)/T-cell lymphoma, nasal

type: the NK-cell tumor study group study. J Clin Oncol.

2011;29:4410–4416.

30. Kwong YL, Kim WS, Lim ST, et al. SMILE for natural killer/T-cell

lymphoma: analysis of safety and efficacy from the Asia lymphoma

study group. Blood. 2012;120:2973–2980.

31. Jaccard A, Gachard N, Marin B, et al. GELA and GOELAMS

Intergroup. Efficacy of L-asparaginase with methotrexate and

dexamethasone (AspametDex regimen) in patients with refractory or

relapsing extranodal NK/T-cell lymphoma, a phase 2 study. Blood.

2011;117:1834–1839.

32. Kim M, Kim TM, Kim KH, et al. Ifosfamide, methotrexate,

etoposide, and prednisolone (IMEP) plus L-asparaginase as a first-

line therapy improves outcomes in stage III/IV NK/T cell lymphoma,

nasal type (NTCL). Ann Hematol. 2014;94:437–444.

Medicine � Volume 95, Number 6, February 2016
SMILE chemotherapy for advanced-stage, relapsed, or refractory

28. Kim BS, Kim DW, Im SA, et al. Effective second-line chemother-
extranodal natural killer (NK)/T cell lymphoma, nasal type. Med

Oncol. 2013;30:720–725.

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.


	GDP (Gemcitabine, Dexamethasone, and Cisplatin) Is Highly Effective and Well-Tolerated for Newly Diagnosed Stage IV and Relapsed/Refractory Extranodal Natural Killer/T-Cell Lymphoma, Nasal™Type
	INTRODUCTION
	MATERIALS AND METHODS
	Patients
	Disease Evaluation
	Treatment
	Toxicity Assessments and Dose Modifications
	Statistical Analysis

	RESULTS
	Patient Characteristics
	Response Rates
	Survival Rates and Prognostic Factors
	Toxicity

	DISCUSSION
	Acknowledgments


