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Abstract
OBJECTIVE: A previous phase-2 trial to assess the addition of Endostar to gemcitabine and cisplatin (GC) chemotherapy
showed that it improves prognosis in metastatic nasopharyngeal carcinoma (M-NPC) but the study cohort was small. We
wished to update that phase-2 trial by enrolling an additional 44 patients and to assess the benefit of Endostar+GC
chemotherapy.METHODS: An analysis of 72M-NPC patients treated between July 2010 and November 2016was done.
The treatment regimenwas a combination of gemcitabine (1,000mg/m2) on days 1 and 8, cisplatin (80mg/m2) on day 1,
and Endostar (15 mg/day) from day 1 to day 14 of a 21-day cycle for ≥2 cycles. The acute toxic effects and therapeutic
efficacy were analyzed. RESULTS: The response rate was 77.8%. Themedian progression-free and overall survivals were
12and19.5months, respectively. A total of 329cyclesofGCand288cyclesofEndostarweredelivered to72patients,with
themedian number of four (range, 2–10) cycles administered per patient. Themain grade-3/4 hematologic toxicities were
leukopenia (54.1%) and neutropenia (59.8%). The number of non-hematologic adverse events wasminimal. The regimen
was well-tolerated. CONCLUSIONS: Endostar+GC chemotherapy is an effective, well-tolerated regimen for M-NPC.
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troduction
asopharyngeal carcinoma (NPC) has an extremely unbalanced
stribution in China: the highest incidence is in southern China,
rticularly in Guangdong Province [1]. NPC is highly sensitive to
emotherapy and radiotherapy. Due to advances in ionizing radiation
ch as intensity-modulated radiotherapy, imaging such as magnetic
sonance imaging (MRI), and chemoradiotherapy, the local and
gional control rates reached ≈90% at 3 years after treatment for stage
I–IVB NPC [2–4]. However, ≈20% of patients with stage-III–IVB
PC fail optimal treatment due to metastasis [2,5].
The standard treatment for patients with metastatic nasopharyn-
al carcinoma (M-NPC) is platinum-based doublet chemotherapy
,7]. In 2016, Zhang et al. [8] presented the results of the first
ndomized, multicenter, open-label, phase-3 trial comparing the
ficacy and safety of gemcitabine plus cisplatin (GC) versus
orouracil plus cisplatin in patients with recurrent or M-NPC.
heir results suggested that GC is more effective than fluorouracil
us cisplatin in the treatment of recurrent NPC or M-NPC. Those
sults established GC as standard first-line treatment for this
pulation. However, the median time to progression remained
latively constant at 7 months in the GC group, which was similar to
at for historical controls of two-drug regimens [9,10].
One strategy to improve overall survival (OS) in patients with M-
PC is to combine molecular-targeted agents and common cytotoxic
ents. In our previous phase-2 trial, we found that the median PFS
as 19.4 (95% confidence interval, 13.6–25.1) months and 1-year
FS was 69.8% for 28 NPC patients with metachronous metastasis
ho received recombinant human endostatin (Endostar; a recombi-
nt endostatin with an additional nine amino-acid sequence at the N
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Figure 1. Kaplan–Meier Curve of progression-free survival.
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rminal of the protein and a six-histidine tag) in combination with a
andard GC regimen [11]. Whether this survival benefit is durable
r a larger population is not known. We used the same regimen for
eating an additional 44 patients. Here, we report the results for the
(i.e., 28 + 44) patients with M-NPC who received Endostar in
mbination with a standard GC regimen.

esults

atient Characteristics
Between July 2010 and November 2016, 72 patients with M-NPC
ceived GC+Endostar chemotherapy at Zhejiang Cancer Hospital.
he characteristics of the patients are summarized in Table 1. The
tients were predominantly male (76.4%) and the median age of all
tients was 47 (range, 18–64) years. 29.2% patients had distant
etastasis at onset. The sites of metastasis were bone, liver, lungs, and
stant lymph nodes; among them, the lungs were the most common
te (44.4%). Also, 55.6% of patients had one metastatic organ and
.8% of patients had one metastatic site. The date of last follow-up
as March 1, 2017.

reatment Efficacy
A total of 329 cycles of GC and 288 cycles of Endostar were
livered to 72 patients. The treatment cycles were as follows: 2, 45,
and 4 patients received 2, 3-4, 5-6 and N6 cycles of GC,

spectively; 10, 48, 11 and 3 patients received 2, 3-4, 5-6 and N6
cles of Endostar, respectively. The median number of cycles
ministered per patient was four (range, 2–10). A total of 16 patients
2.2%) had a CR, 40 patients (55.6%) had a PR, 6 patients (8.3%)
d SD, and 10 patients (13.9%) had PD. The overall response rate
RR) was 77.8%, and the disease control rate was 86.1%. With a
edian follow-up of 19.5 (range, 8–84) months, the median PFS was
months and the median OS for all patients was 19.5 months. For
e entire group, the 1-, 2-, and 3-year PFS was 45.4%, 26.7%, and
.3% (Figure 1) and the 1-, 2-, and 3-year OS was 87.4%, 54.2%,
d 31.9%, respectively (Figure 2). PFS benefit was observed for the
eviously included 28 patients compared to the recently included 44
tients (1-year 57.1% vs. 37.9%, 2-year 39.3% vs. 18.6%, 3-year
.7% vs. 14.0%, P = .040). OS benefit was not observed for the
eviously included 28 patients compared to the recently included 44
(able 1. Clinical Characteristics of Study Participants

aracteristic No. Patients Percentage

tal 72 100
x
Male 55 76.4
Female 17 23.6
Median age (range); years 47 (18–64)
Median Karnofsky performance status (range); % 80.0 (70–100)
nchronous metastasis
Yes 21 29.2
No 51 70.8
etastatic sites
Lung 32 44.4
Liver 29 40.3
Bone 31 43.1
Lymph nodes (extra-regional) 17 23.6
mber of metastatic organs
1 40 55.6
≥2 32 44.4
mber of metastatic sites
1 15 20.8
≥2 57 79.2
tients (1-year 85.5% vs. 88.4%, 2-year 64.3% vs. 45.3%, 3-year
.9% vs. 21.2%, P = .139).

oxicity of Treatment
Table 2 summarizes the adverse events most associated with the study
ugs. The most common hematologic toxicities were leukopenia
7.2%), neutropenia (95.8%), anemia (84.7%) and thrombocytopenia
0.6%). The main grade-3/4 hematologic toxicities were leukopenia
4.1%) and neutropenia (59.8%). All patients received treatment with
anulocyte colony-stimulating factor (G-CSF) or interleukin-11/
combinant human thrombopoietin interleukin (IL-11/rhTPO) in
sponse to grade-3 or -4 hematologic adverse events. No patient
veloped grade-3/4 kidney dysfunction but four (5.6%) patients
veloped grade-1/2 kidney dysfunction. Eight (11.1%) patients
veloped grade-3/4 liver dysfunction and 40 (55.6%) patients developed
ade-1/2 liver dysfunction. The most common non-hematologic events
ere nausea (25%), vomiting (20.8%), anorexia (20.8%) and fatigue
.7%). The main grade-3/4 non-hematologic toxicities were nausea
.2%), vomiting (4.2%) and anorexia (2.8%). One patient had grade-2
ft ventricular diastolic dysfunction.No treatment-related death occurred
ring our study.

rognostic Factors for PFS
Factors that were considered for analyses were related to patients
ge, sex, smoking, alcohol consumption), disease (synchronous
Figure 2. Kaplan–Meier Curve of overall survival.
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Image of Figure 2


m
sp
ch
us
u
pr

.0
m
C
.0
PF
w
di

D
P
N
po
ir
is
st
re
pa

re
P
st
fo

re
th
re
E
he
rh
pa

ge
th
in
et

Table 2. Adverse Events Related to the Gemcitabine-Cisplatin + Endostar Regimen

Toxicity Any Grade Grade 3 Grade 4

No. Patients (%) No. Patients (%) No. Patients (%)

Biologic adverse events
Leukopenia 70 (97.2) 34 (47.2) 5 (6.9)
Neutropenia 69 (95.8) 31 (43.1) 12 (16.7)
Anemia 61 (84.7) 11 (15.3) 6 (8.3)
Thrombocytopenia 58 (80.6) 13 (18.1) 10 (13.9)
Liver dysfunction 48 (66.7) 7 (9.7) 1 (1.4)
Kidney dysfunction 4 (5.6) 0 0

Clinical adverse events
Fatigue 7 (9.7) - -
Nausea 22 (25) 3 (4.2) -
Vomiting 15 (20.8) 3 (4.2) -
Stomatitis (mucositis) 2 (2.8) - -
Diarrhea 2 (2.8) - -
Anorexia 15 (20.8) 2 (2.8) -

Table 3. The Relationship Between Clinicopathological Variables With Progression-Free Survival
(PFS) in Patients With Metastatic Nasopharyngeal Carcinoma

Feature No. of
Patients

PFS (%) χ2 P a

1 y 2 y 3 y

Sex 0.053 0.817
Female 17 (23.6%) 52.9 33.6 33.6
Male 55 (76.4%) 43.0 24.3 19.7

Age (years) b 0.125 0.724
b48 37 (51.4%) 48.6 26.3 18.8
≥48 35 (48.6%) 41.9 26.9 26.9

Synchronous metastasis 1.491 0.222
No 51 (70.8%) 46.4 32.2 27.3
Yes 21 (29.2%) 42.9 14.3 14.3

Smoking index c 0.768 0.381
≤100 37 (51.4%) 54.1 28.8 25.2
N100 35 (48.6%) 36.1 24.1 21.1

Alcohol consumption 3.317 0.069
No 51 (70.8%) 52.9 31.0 26.2
Yes 21 (29.2%) 26.2 15.7 15.7

Number of metastatic organs 11.262 0.001 **

Oligo 40 (55.6%) 65.0 43.1 36.7
Multiple 32 (44.4%) 19.9 6.6 6.6

Number of metastatic sites 11.267 0.001 **

Oligo 15 (20.8%) 80.0 66.0 58.7
Multiple 57 (79.2%) 36.2 15.8 13.5

Chemotherapy cycles 0.770 0.380
≤4 47 (65.3%) 50.4 28.6 26.0
N4 25 (34.7%) 36.0 23.3 17.5

Endostar cycles 4.472 0.034 *

≤4 58 (80.6%) 47.7 30.5 28.4
N4 14 (19.4%) 35.7 10.7 0

Lung metastasis 0.710 0.440
Absent 40 (55.6%) 44.2 23.8 23.8
Present 32 (44.4%) 46.9 30.0 22.5

Liver metastasis 13.078 b0.001 **

Absent 43 (59.7%) 60.5 42.5 36.6
Present 29 (40.3%) 22.1 3.7 3.7

Bone metastasis 0.437 0.509

288 GC+Endostar for Metastatic Nasopharyngeal Carcinoma Jin et al. Translational Oncology Vol. 11, No. 2, 2018
etastasis, number of metastatic organs, number of metastatic sites,
ecific metastatic sites), and treatment (number of cycles of GC
emotherapy, number of cycles of Endostar therapy). P b .1 was
ed as the cutoff value of significance for variable selection in
nivariable modeling to avoid missing potentially important
ognostic factors.
Significant alcohol consumption (P = .069), liver metastases (P b
01), Endostar cycles N4 (P = .034), metastatic sites N1 (P = .001) and
etastatic organs N1 (P = .001) were negative prognostic factors (Table 3).
ox multivariate analyses indentified the number of metastatic sites (P =
01) to be an independent positive prognostic factor for PFS (Table 4). A
S benefit was observed for patients without liver metastases compared
ith patients with liver metastases in multivariate analyses, though this
fference was not significant (P = .053) (Table 4).
(r
ch
co
of
w
of
pa
ox

Absent 41 (56.9%) 43.0 26.9 20.9
Present 31 (43.1%) 48.4 26.2 26.2

Nodal metastasis 1.604 0.205
Absent 55 (76.4%) 52.7 30.7 26.1
Present 17 (23.6%) 19.9 13.2 13.2

a Log-rank test.
b Patients were divided into two groups according to the median age.
c Smoking Index is defined as the number of cigarettes used per day × the total smoking time (years).
* P b .1.
** P b .01.

Table 4.Multivariate Analyses of Prognostic Factors for Progress-Free Survival of 72 Patients With
Metastatic NPC

Variable PFS

Odds Ratio 95% CI P

Alcohol consumption 1.365 0.759-2.455 0.299
Liver metastases 2.080 0.991-4.365 0.053
Endostar cycles 1.106 0.921-1.329 0.279
Metastatic sites 2.483 1.092-5.690 0.030
Metastatic organs 1.055 0.495-2.251 0.889

HR, hazard ratio; CI, confidence interval.
iscussion
alliative chemotherapy is the main treatment for patients with M-
PC. The latter is highly sensitive to chemotherapy, but the OS is
or and only few patients may have long-period disease-free survival
respective of whether a platinum-based two or triplet drug regimen
chosen. The median time to disease progression remains relatively
atic at 7 to 8 months [9,10,12]. Development of a new palliative
gimen to increase disease control and prolong survival in such
tients is needed.
In our previous phase-2 trial, we found that a GC+Endostar
gimen elicited excellent results (median PFS, 19.4 months; 1-year
FS, 69.8%) for treating NPC with metachronous metastasis, but the
udy cohort was small [11]. Whether the results could be sustained
r a longer duration for a larger population needed to be determined.
Here, we enrolled 72 patients and the primary endpoint was
ached. The ORR was 77.8%, the median PFS was 12 months, and
e 1-, 2-, and 3-year PFS was 45.4%, 26.7%, and 23.3%,
spectively, for the entire group. The toxicity profiles of the GC+
ndostar regimen were acceptable. Also, the toxicities were mainly
matologic and could be overcome by using G-CSF or IL-11/
TPO. Hence, this regimen was well-tolerated and effective in
tients with M-NPC.
Between 2002 and 2015, to confirm the synergistic effect of
mcitabine and platinum in vitro, four small, phase-2 trials reported
e results of a GC regimen or gemcitabine plus oxaliplatin regimen
patients with recurrent NPC or M-NPC [13–16]. In 2002, Ngan
al. [13] reported a response rate of 73% and a median PFS of 10.6
ange, 8.5-12.6) months for 44 patients who received salvage
emotherapy with a GC regimen. In 2008, Jialei Wang and
lleagues [14] reported a response rate of 42.7% and a median PFS
5.6 months for 75 patients who received salvage chemotherapy

ith a GC regimen. In 2009, Ma et al. [15] reported a response rate
56.1% and a median PFS of 9 (range, 7.3-10) months for 42
tients who received salvage chemotherapy with a gemcitabine plus
aliplatin regimen. In 2015, Hsieh and colleagues [16] reported a
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sponse rate of 51.9% and a median PFS of 9.8 (range, 6.5-13.0)
onths for 52 patients who received salvage chemotherapy with a GC
gimen. In 2016, Zhang and colleagues [8] presented the results of
e first randomized, multicenter, open-label, phase-3 trial comparing
e efficacy and safety of GC versus fluorouracil plus cisplatin in
tients with recurrent NPC or M-NPC. They reported a response
te of 64% and a median PFS of 7 (range, 4.4-10.9) months for 156
tients who received salvage chemotherapy with a GC regimen.
Hence, for patients with recurrent NPC or M-NPC who receive
mcitabine and platinum chemotherapy, response rates of ≤73% and a
edian PFS of ≤10.6 months can be achieved. Endostatin is an anti-
scular endothelial growth factor antibody found in cancerous and
rmal tissues. Walia and colleagues reported that more than one-fifth of
PC patients had increased serum levels of endostatin [17]. Endostar is a
w recombinant human endostatin that can inhibit tumor growth
imarily through direct inhibition of the proliferation of vascular
dothelial cells and vascular normalization [18].
In the present study enrolling 72 patients with M-NPC, the GC
ndostar regimen elicited an ORR of 77.8%, a median time to
ogression of 12 months and 1-, 2-, and 3-year PFS of 45.4%, 26.7%,
d 23.3%, respectively. Our data are exceptionally high compared with
e results of the studies mentioned above using gemcitabine and
atinum chemotherapy. When it comes to OS, the median OS for our
tire group is lower than those reported by Li Zhang et al. [8] (19.5 vs.
.1months). The possible reason was that the Li Zhang’ group had high
mbers of patients received second-line or third-line chemotherapy after
cumented progression compared to our entire group (41% vs. 30.5%).
ndostar can also be used for the treatment of locally recurrent NPC.
uan and colleagues [19] conducted a retrospective study to evaluate the
ort-term efficacy and safety of Endostar combined with chemoradio-
erapy for the treatment of advanced, locally recurrent NPC. They
ported a CR of 90% and prevalence for nasopharyngeal mucosal
crosis of ≤31.8%.
Ngan et al. [13] used a combination of gemcitabine (1000mg/m2) on
ys 1, 8 and 15, and cisplatin (50 mg/m2) on days 1 and 8 of a 28-day
cle. With a mean of 4.8 cycles, the grade-3/4 hematologic toxicities
cluded neutropenia (37%), anemia (11%) and thrombocytopenia
6%). Wang and colleagues [14] used a combination of gemcitabine
000 mg/m2) on days 1 and 8, and cisplatin (25 mg/m2) on days 1, 2
d 3 of a 21-day cycle. With a mean of 3.6 cycles, the grade-3/4
matologic toxicities included neutropenia (8%), anemia (4%) and
rombocytopenia (4%). Here, we used a combination of gemcitabine
000 mg/m2) on days 1 and 8, and cisplatin (80 mg/m2) on day 1 of a
-day cycle. With a mean of 4.6 cycles, the grade-3/4 hematologic
xicities included neutropenia (59.8%), anemia (23.6%) and thrombo-
topenia (32%). Hsieh and colleagues [16] used a combination of
mcitabine (1250mg/m2) on days 1 and 8, and cisplatin (75mg/m2) on
y 1 of a 21-day cycle. With a mean of 6.6 cycles, the grade-3/4
matologic toxicities included leukopenia (61.6%), anemia (44.2%) and
rombocytopenia (21.1%). Besides, one treatment-related death
curred during the research because of leucopenia [16]. The grade-3/4
matologic toxicities observed in our study were similar to those
cumented by Hsieh and colleagues, but much higher than those of
gan and coworkers and Wang and colleagues.
There are three explanations for the differences mentioned above.
rst, cisplatin (75–80 mg/m2) was administered via the intravenous
ute on day 1 in the study by Hsieh and colleagues and in our study,
t at 50 mg/m2 on days 1 and 8 in the study of Ngan et al. and 25
g/m2 on days 1, 2 and 3 in the study of Wang et al. Second, the
rcentage of patients with a distant metastatic lesion was much
gher in the study of Hsieh et al. and our study compared with that
the studies of Ngan et al. and Wang and coworkers (92.3–100%
. 77.3–79.5%). Third, the mean number of cycles of the GC
gimen was much higher in the study of Hsieh et al. and in our study
mpared with the studies of Ngan et al. and Wang and colleagues
.6–6.6 vs. 3.6–4.8).
In 2003, Ong and colleagues [20] designed a scoring system for M-
PC and found that the negative prognostic factors were livermetastasis,
ng metastasis, anemia, poor PS, distant metastasis at the initial
agnosis, and a disease-free interval of b6 months. In 2012, Jin and
lleagues [21] found that the negative prognostic factors for patients
ith M-NPC were liver metastasis, high plasma level of Epstein–Barr
rus-DNA (1×103 copies/mL), and receiving fewer than four cycles of
st-line chemotherapy. In 2015, Hsieh and colleagues [16] demon-
rated that, for patients with recurrent NPC or M-NPC receiving a GC
gimen, the number of distant metastatic sites and liver metastasis were
dependent poor prognostic factors for OS, and that the number of
etastatic sites was also a poor prognostic factor for PFS. Our results are
nsistent with those of Hsieh et al. In our study, Cox multivariate
alyses revealed that the number of metastatic sites (P = .001) was an
dependent positive prognostic factor for PFS. A PFS benefit was
served for patients without liver metastases compared with patients
ith liver metastases in multivariate analyses, though this difference was
t significant (P = .053). Hui et al. [22] conducted a retrospective trial
d found that the presence of lung metastasis was an independent good
ognostic factor for OS, but this finding was not replicated in our study
that of Hsieh et al. [16].
onclusion
he GC+Endostar regimen was well-tolerated and, in general,
fective chemotherapy in patients with M-NPC.
aterials and Methods

clusion Criteria and Enrollment
The inclusion criteria in this study consisted of patients: (1) with
stologic confirmation of non-keratinizing carcinoma or undifferenti-
ed NPC; (2) with radiologic confirmation of distant metastatic lesion
); (3) with at least one radiologically measurable lesion according to the
esponse Evaluation Criteria In Solid Tumors (RECIST) v1.0 [23]; (4)
age 18–65 years; (5) with good performance status (Karnofsky
rformance status = 70–100) before treatment; (6) with normal renal
reatinine clearance ≥30 mL/min), cardiac and liver function (bilirubin
vel ≤1.5 mg/dL, levels of aspartate aminotransferase or alanine
inotransferase ≤2.5-times the upper limit of normal) and bone-
arrow function (hemoglobin ≥10 g/dL, granulocytes ≥1500/μL,
d platelet count ≥100,000/μL); (7) who received GC+Endostar as
st-line chemotherapy for metastatic disease; (8) with complete
inical data.
Finally, 72 patients from Zhejiang Cancer Hospital (Hangzhou,
hina) were enrolled between July 2010 and November 2016. Ethical
proval from the Institutional Review Board on Medical Ethics of
hejiang Cancer Hospital was obtained before study commencement.

reatment Plan
Cisplatin was added to 500 mL of physiologic (0.9%) saline and
ministered on day 1 (80 mg/m2, i.v.); gemcitabine was added to
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0 mL of physiologic saline and administered on days 1 and 8
,000 mg/m2; i.v.). Endostar (15 mg/day dissolved in 500 mL of
ysiologic saline) was infused slowly (i.v.) from day 1 to day 14. This
mbination was repeated every 3 weeks. Dose modifications for GC
ndostar during chemotherapy were prescribed as noted in our
evious study [11]. Chemotherapy was discontinued in case of
sease progression, or patient refusal.
[

[

[

[

[

[

[1

[1

[1

[1
valuation of Treatment
Tumor response was evaluated every two cycles during chemo-
erapy and then every 3 months after completion of chemotherapy
ing RECIST v1.0. The response evaluation of the tumor to therapy
as based on computed tomography or MRI findings. Short-term
ficacy was assessed as a complete response (CR), partial response
R), stable disease (SD) and progressive disease (PD). A CR and PR
ere regarded to reflect the response to treatment. Toxicities were
sessed using the National Cancer Institute Common Terminology
riteria for Adverse Events v3.0 before each treatment cycle. Details
the assessment and monitoring of our patients are as noted in our
evious study [11].

tatistical Analyses
PFS was defined as the duration from the first day of starting
emotherapy to disease progression (newly occurring metastatic
sion, recurrence or expansion of the primary lesion) by radiologic
nfirmation. Overall survival (OS) was calculated from the first day
starting chemotherapy to death from cancer or treatment-related
xicity. Patients who were alive until the last follow-up were recorded
‘censored’.
Statistical analyses were undertaken using SPSS v16.0 (IBM,
rmonk, NY, USA). Survival was analyzed using the Kaplan–Meier
ethod and compared using the log-rank test. The difference in the
equency of each group in an individual category was analyzed by the
i-square test. All P-values were two-tailed and considered significant
P b .05.
[1
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