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Abstract

Purpose: No standard salvage regimen has been established for patients with recurrent and
metastatic nasopharyngeal carcinoma (NPC) and disease progression after prior platinum-
based chemotherapy. This phase Il study was designed to evaluate the efficacy and safety of
gemcitabine plus S-1 (GS) chemotherapy as a remedial regimen in this setting.

Methods: |n this multicenter phase Il study, 49 patients with recurrent and metastatic NPC
who failed previous platinum-based chemotherapy received gemcitabine (1.0 g/mZ on days

1 and 8] plus oral S-1 chemotherapy (twice daily from day 1 to 14). Each cycle was repeated
every 3 weeks for two cycles at least. The dose of S-1 was determined according to the body
surface area (BSAJ: 40 mg twice a day for BSA <1.25 m?; 50 mg twice a day for 1.25 m2 < BSA
<1.5 m?; and 60 mg twice a day for BSA =1.5 m2

Results: Treatment was generally well-tolerated. A total of seven patients (14.3%) had grade
3 toxicities and the main toxicity was myelosuppression, whereas the nonhematology adverse
events were minimal. There were 3 complete responses (6.4%), 17 partial responses (36.2%),
and the overall response rate was 42.6% (95% confidence interval: 27.3-61.2). Median time to
progression was 5.8 months and median survival was 14.8 months. The 1- and 2-year survival

rates were 64% and 30%, respectively.

Conclusions: Gemcitabine plus S-1 offers a satisfactory clinical activity and an acceptable
safety profile for recurrent and metastatic NPC patients after failure of platinum-based

chemotherapy.

Keywords: gemcitabine, nasopharyngeal carcinoma, platinum, S-1

Introduction

Nasopharyngeal carcinoma (NPC) is prevalent in
South China, particularly in Guangdong Province
[Cao er al. 2011; Chang and Adami, 2006].
Although many improvements in technology and
equipment of radiotherapy have been achieved and
concurrent chemoradiotherapy (CCRT) was used,
the outcome of locoregionally advanced NPC
patients is still unsatisfactory. The main reason of
failure is locoregional relapse and distant metasta-
sis [Zhang er al. 2013; Suarez et al. 2010]. NPC is
also sensitive to chemotherapy and a treatment
result of survival prolongation can often be

achieved for recurrent or metastatic disease [Zhang
et al. 2013; Suarez er al. 2010; Fandi er al. 2000;
Ma and Chan, 2005]. Palliative chemotherapy has
been used mostly with platinum-based regimens as
a first line treatment [Fandi er al. 2000; Ma and
Chan, 2005]. However, for those patients with dis-
ease progression after failure of prior platinum-
based treatment, there is no standard salvage
chemotherapy. Therefore, new active regimens
with a favorable toxicity profile need to be explored.

Gemcitabine has shown significant activity in
many kinds of tumors like pancreatic, non-small
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cell lung cancer, and breast cancer. Also, our
previous phase II study suggested promising
activity of gemcitabine as a single agent in
patients with recurrent or metastatic NPC who
were refractory to platinum-based treatment
[Zhang et al. 2008].

S-1 is a promising new oral anticancer agent com-
prising of tegafur and two modulators. 5-chloro-2
4-dihydroxypyridine is one of the modulators
which improves the pharmacological actions of
fluorouracil (5-FU) by competitively inhibiting its
degradation. The other modulator is potassium
oxonate which localizes in gastrointestinal mucosa
and selectively inhibits orotate phosphoribosyl-
transferase [Shirasaka ez al. 1996; Saif ez al. 2009].
S-1 has shown satisfactory clinical activity for
many solid cancers, including head and neck can-
cer [Saif et al. 2009; Tsukuda ez al. 2005]. Also,
we have previously conducted a multi-institutional
retrospective analysis to evaluate the efficacy and
safety of S-1 chemotherapy for recurrent and met-
astatic NPC patients after failure of platinum-
based chemotherapy and suggested that S-1 was a
safe and effective therapeutic option [Peng er al.
2014].

Based on these promising results, we designed a
multicenter, open-label, single-arm phase II trial
to evaluate the efficacy and toxicity of gemcit-
abine plus S-1 (GS) for recurrent and metastatic
NPC patients who were refractory to platinum-
based treatment.

Material and methods

Patients’ eligibility

Eligibility criteria included histologically con-
firmed recurrent or metastatic NPC, age from
18-75 years, Eastern Cooperative Oncology
Group (ECOG) performance status between
0-2, a life expectancy =12 weeks, and at least
one measurable lesion according to the Response
Evaluation Criteria In Solid Tumors (RECIST)
version 1.0. Patients had to have received at least
one palliative platinum-based chemotherapy fol-
lowed by a disease progression. Adequate liver
(bilirubin level =<1.5 mg/dl, aspartate ami-
notransferase or alanine aminotransferase levels
<2.5 times the upper limit of normal), renal
(serum creatinine level <1.5 mg/dl), and bone
marrow function (hemoglobin level =10 g/dl,
white blood cell count =4000/ul, neutrophil
count =1500/ul, and platelet count =100,000/
ul) were required. Informed consent was

obtained from all individual participants
included in the study, and the study was
approved by the local ethical committees. All
procedures performed in studies involving
human participants were in accordance with the
ethical standards of the institutional or national
research committee and with the 1964 Helsinki
declaration (and its later amendments) or com-
parable ethical standards.

Treatment

Gemcitabine 1.0 g/m? was added to 100 ml nor-
mal saline and infused over 30 min given on days
1 and 8 following 2 weeks rest. S-1 chemother-
apy was administered at a planned standard dose
and schedule (40 mg twice a day for body sur-
face area (BSA) <1.25 m?; 50 mg twice a day for
1.25 m? < BSA <1.5 m?; and 60 mg twice a day
for BSA =1.5 m?). S-1 was given on days 1
through 14 of a 21-day cycle. This combination
was repeated every 3 weeks. Chemotherapy was
discontinued in case of disease progression,
presence of unacceptable toxicity, or patient
refusal.

Evaluation of treatment and dose modification
Tumor response was evaluated every two cycles
during the chemotherapy and then every 3
months after the completion of the chemother-
apy using RECIST, version 1.0. Toxicities were
assessed using the National Cancer Institute
Common Terminology Criteria for Adverse
Event (NCI-CTCAE), version 3.0, before each
treatment cycle. Complete physical examina-
tion, serum chemistry analysis, chest X-ray and
a computed tomography scan of target sites
were performed before the start of this study.
Before each treatment cycle, patients were
required to have a neutrophil count =1500/ul, a
platelet count =100,000/ul, and adequate
hepatic and renal function. Chemotherapy was
discontinued in the case of disease progression,
presence of unacceptable toxicity, or patient
refusal.

In the case of toxicities with grade 3 intensity or
higher, the dose was modified according to the
following criteria: the dose of GS for the subse-
quent cycle was reduced by 20% in the case of a
repeat of any grade 3 toxicity, and reduced by
40% in the case of a repeat of any grade 4 toxic-
ity. If a dose reduction exceeding 40% was
required, the patients were excluded from the
study. The use of growth factor was permitted.
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Table 1. Patients’ characteristics.

Statistics

This trial was proposed according to Simon’s
[Simon, 1989] two-stage phase II optimal trial
design. Based on a hypothesis that a response rate
(RR) of 40% was expected to detect when com-
pared with a minimal, clinically meaningful RR of
20%, the total sample size of 48 patients was nec-
essary. All recruited patients were included in the
intention-to-treat analysis of efficacy and toxicity.
The primary objective was a RR with a 95% con-
fidence interval (CI) and secondary objectives
were toxicity, time to progression (TTP) and
overall survival (OS). TTP and OS were estimated
by the Kaplan—Meier method. TTP was meas-
ured from the date of entry into the study until the
date of progression and the OS was calculated
from the date of entry to the date of last follow up
or death. The statistical analyses were performed
using an SPSS software package (SPSS 16.0 Inc.,
Chicago, IL, USA).

Results

Patients’ characteristics

Between April 2011 and March 2014, 49
patients with recurrent or metastatic NPC pro-
gressed on platinum-based chemotherapy
received GS chemotherapy at the Fifth Affiliated
Hospital of Sun Yat-Sen University, Cancer
Center of Sun Yat-Sen University and the
People’s Hospital of Zhongshan City, China.
The characteristics of the patients are summa-
rized in Table 1.

Treatment efficacy

A total of 47 of the 49 patients (95.9%) were
assessable for efficacy. One patient was lost to
follow up after two cycles of the treatment, and
one patient with grade 3 thrombocytopenia after
the first cycle withdrew the consents. All efficacy
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Figure 1. Kaplan-Meier Curve of progression-free
survival.
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Figure 2. Kaplan-Meier Curve of overall survival.

data were reported using the intention-to-treat
principle. A total of 218 cycles of GS were deliv-
ered to 49 patients, with the median number of
four cycles (range, 1-6 cycles) administered per
patient. A total of 3 patients (6.4%) had com-
plete response (CR), 17 patients (36.2%) had
partial responses (PR), 19 patients (40.4%) had
stable disease (SD) and 8 patients (17.0%)
had progressive disease (PD). The overall RR
(CR + PR) was 42.6% (95% CI: 27.3-61.2),
and the disease control rate (CR + PR + SD)
was 83.0%. With a median follow-up period of
12.2 months (range: 2.5-32 months), the median
TTP was 5.8 months (95% CI: 3.2—7.6 months;
Figure 1), median OS for all patients was 14.8
months (95% CI: 9.5-18.9 months; Figure 2),
with a 1-year survival rate of 64% and a 2-year
survival rate of 30%.

Toxicity of treatment

Most patients had mild toxicity. Table 2 summa-
rizes the toxicity of the GS regimen. The main
hematological toxicity was neutropenia. There
were four patients (8.2%) experiencing grade 3
neutropenia. Only one patient (2.0%) developed
grade 3 thrombocytopenia and two (4.1%)
patients developed grade 3 anemia. Although the
patient with grade 3 thrombocytopenia success-
fully recovered after treatment, she withdrew
from this trial after the first cycle of chemother-
apy. No grade 4 hematological toxicities were
observed. The main nonhematological toxicities
were nausea (34.7%) and vomiting (18.4%).
Hand-foot syndrome (HFS) was observed in
three patients (6.1%) with grade 1 toxicity.
Diarrhea was observed in six patients (12.3%).
Hepatic, renal and other toxicities were mild. In
general, no grade 3 or 4 nonhematological toxici-
ties or treatment-related death were observed.

Discussion

Chemotherapy has played an important role both
in combined modality of chemoradiotherapy for
locoregionally advanced disease and palliative
treatment for metastatic disease. Platinum-based
combination regimens (typically cisplatin -+
5-FU) are the most commonly used chemother-
apy regimens [Suarez er al. 2010; Fandi er al.
2000; Ma and Chan, 2005; Ma et al. 2008; Au
and Ang, 1994]. However, patients with disease
progression usually miss the chance to receive
further treatment due to severe toxicities of prior
platinum-based chemotherapy. For these rea-
sons, new regimens with safety profiles and
improved efficacy are thus highly desirable [Lee
etal. 2012].

Many prior trials had shown that gemcitabine in
combination with cisplatin or alone were active
against NPC [Zhang et al. 2008; Foo ez al. 2002;
Ngan ez al. 2002]. Using as a single agent, Foo
and colleagues reported an overall RR of 48% in
27 patients with chemotherapy-pretreated NPC
and we reported an overall RR of 43.8% in 30
patients after platinum-based chemotherapy
failed [Foo er al. 2002; Zhang er al. 2008]. Ngan
and colleagues reported a phase II trial using
gemcitabine plus cisplatin for the treatment of
recurrent or metastatic NPC [Ngan et al. 2002].
A total of nine patients had CR and 23 patients
had PR, achieving an overall RR of 73% and
1-year survival rate of 62%. A subgroup analysis
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Table 2. Treatment-related adverse events (n = 49).

indicated that patients pretreated with cisplatin
had a RR similar to that of chemotherapy-naive
patients. These data confirm that gemcitabine in
combination with cisplatin or alone is active for
cisplatin-pretreated or cisplatin-resistant NPC.
As a single agent, S-1 is active for the treatment of
gastric, pancreatic, colorectal, breast, and head
and neck cancers [Saif ez al. 2009; Tsukuda ez al.
2005; Schoffski, 2004; Koizumi ez al. 2008]. Our
previous study confirmed the efficacy and safety
of S-1 chemotherapy for recurrent and metastatic
NPC patients after failure of platinum-based
chemotherapy [Peng et al. 2014]. So, a combina-
tion of gemcitabine and S-1 to treat NPC after
failure of treatment with platinum-based regimen
seemed to be very rational. To our knowledge,
there is no report of this particular combination in
the treatment of NPC.

In our current study, this regimen indicated a RR
of 42.6% with the median TTP and OS of 5.8
and 14.8 months, and 1- and 2-year survival
rates were 64% and 30%, respectively. In con-
trast to other clinical trials, the combination of
GS seems to be a promising regimen in platinum-
pretreated refractory NPC. In addition, based on
our previous phase II study result and clinical
experience [Zhang et al. 2008], we recruited
eighteen patients who failed previous gemcit-
abine plus cisplatin chemotherapy and found
that GS regimen was still effective in these
patients with an overall RR of 44.4% (8 out of 18
patients). In a study treating cisplatin-resistant
NPC patients with gemcitabine plus vinorelbine,

Wang and colleagues found that this regimen was
safe and effective with an overall RR of 36%, a
median progression-free survival (PFS) of 5.6
months and a median OS of 11.9 months [Wang
et al. 2006]. Yau and colleagues reported a phase
II trial about pemetrexed plus cisplatin for the
treatment of recurrent or metastatic NPC after
platinum-based chemotherapy failed [Yau er al.
2012]. One patient (7%) achieved CR, two
(13%) achieved partial response, and eight (53%)
had SDs. The median TTP was 30 weeks. Chua
and colleagues reported a phase II study in which
49 Chinese patients with platinum-refractory
advanced NPC received capecitabine (at a dose
of 1000-1250 mg/m? twice daily for 14 days) in a
3-week cycle [Chua et al. 2008]. The overall RR
was 37% with a median TTP of 5 months and
median OS of 14 months. Ngeow and colleagues
confirmed the single-agent activity of docetaxel
in the setting of heavily pretreated metastatic
NPC [Ngeow et al. 2011]. The median PFS of
5.8 months and OS of 12.8 months are encour-
aging. In a prior study investigating the efficacy
of capecitabine plus nedaplatin for recurrent and
metastatic NPC after failure of platinum-based
chemotherapy, we reported similar survival data
(an overall RR of 41.7%, a median PFS of 5.8
months and a median OS of 12.4 months) [Peng
et al. 2013). However, whether GS therapy is
indeed comparable or superior to other regimens
as a salvage treatment in term of efficacy has not
yet been fully demonstrated by our current study
and requires further prospective randomized
study.
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We also confirmed the safety of GS, especially the
favorable nonhematologic toxicity profile. Only
one patient was discontinued from the trial
because of treatment-related toxicities and there
were no treatment-related deaths. Compared
with capecitabine or 5-FU-based regimens, GS
showed lower hand-foot syndrome toxicity.
Myelosuppression is the only main toxicity
observed in the current trial. Four cases of grade
3 leukopenia were seen and were reversed with
granulocyte colony-stimulating factor (G-CSF)
treatment. Owing to the relatively mild toxicity,
many of the patients could receive their treatment
in an outpatient setting. Thus, this combination
regimen balances the anticancer efficacy and the
maintenance of quality of life for recurrent or
metastatic NPC patients after front line failure.

In conclusion, GS is a safe and effective salvage
regimen for platinum-pretreated refractory
recurrent and metastatic NPC. GS seems to be
not only efficient but also favorable in maintain-
ing quality of life, which makes it a reasonable
and promising choice for patients with platinum-
resistant NPC.
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