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S-1 Monotherapy After Failure of Platinum Plus
S-Fluorouracil Chemotherapy in Recurrent
or Metastatic Esophageal Carcinoma
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Abstract. Background/Aim: Platinum plus 5-fluorouracil
(FP) is a first-line regimen of palliative chemotherapy for
recurrent or metastatic esophageal squamous cell carcinoma
(RM-ESCC). In this retrospective study, we evaluated the
efficacy and safety of S-1 monotherapy as a salvage line
treatment for RM-ESCC, focusing on the reasons for
discontinuation of prior FP. Materials and Methods: The
subjects of this study had RM-ESCC and received S-1 after
failure of FP. Results: Eleven patients were enrolled. Nine
patients were refractory and two were intolerant to prior FP.
The median progression-free survival and overall survival
time were 3.0 and 11.7 months, respectively. Overall
response rate was 22.2% and disease control rate of the 11
patients was 36 4%. Median relative dose intensity of 5-FU
was 100% (range=85-100%). Conclusion: S-1 efficacy in
RM-ESCC when given after FP was modest. Favorable OS
may be attributed to good local control rather than to the
efficacy of S-1 monotherapy.

Esophageal cancer was responsible for 11,543 deaths in
Japan in 2013 (1). From the comprehensive registry of
esophageal cancer in 2009, a total of 6,260 cases were
registered by 276 institutions (2). Despite recent advances in
the outcomes of many solid malignant neoplasms, the
treatment of esophageal squamous cell carcinoma (ESCC)
remains a difficult challenge, especially when it reaches an
advanced stage.

For recurrent or metastatic ESCC (RM-ESCC), palliative
chemotherapy consisting of platinum plus 5-fluorouracil (FP)
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is recognized as a standard first-line treatment (3). However,
there is no standard second-line regimen after failure of FP.
Paclitaxel and docetaxel have been widely used in daily
practice based on the results of phase II trials (4, 5). After
failure of taxane treatment, there is no effective salvage line
treatment for RM-ESCC.

In Japan, S-1 is available for the treatment of esophageal
cancer. S-1 is an oral fluoropyrimidine that contains tegafur,
5-chloro-2,4-dehydropyrimidine (gimeracil), and oteracil.
Tegafur is a prodrug of 5-fluorouracil (5-FU) and gimeracil
antagonizes dihydropyrimidine dehydrogenase, thereby
inhibiting the degradation of 5-FU. In addition, oteracil
inhibits the phosphorylation of 5-FU in the gastrointestinal
tract, reducing its side-effects. If patients have already been
treated with 5-FU and experienced progressive disease (PD),
S-1 is thought to be ineffective because it is a prodrug of
5-FU. Recently, it has been reported that S-1 monotherapy
is efficacious after 5-FU failure in esophageal and gastric
cancer, suggesting that the different mode of action of S-1
might have some efficacy even for patients resistant to 5-FU
(6, 7). However, these previous reports did not explain
whether FP was discontinued since patients were refractory
or because they did not tolerate the treatment. Therefore, the
purpose of this study was to clarify the safety and efficacy
of S-1 monotherapy for RM-ESCC, focusing on the reason
for discontinuation of prior FP.

Patients and Methods

Patient selection. This was a single center retrospective study. The
subjects of this study were patients with RM-ESCC treated with
S-1 monotherapy after failure of FP between August 2012 and
August 2017 at National Cancer Center Hospital (NCCH). Patients
who were treated with S-1 combined with radiotherapy or other
cytotoxic agents were excluded. This retrospective study was
approved by the Institutional Review Board of NCCH (2017-229).

Treatment. As the first line chemotherapy for advanced disease,
standard FP comprised drip infusion of cisplatin (80 mg/m2) on day
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1 and continuous infusion of 5-FU (800 mg/m?2/day) on days 1
through 5. For patients with renal dysfunction, nedaplatin at a dose
of 90 mg/m2 was selected as an alternative to cisplatin. When FP
was administered in combination with radiotherapy for treatment of
local disease, a dose of 70 mg/m?2 of cisplatin on day 1 and
700 mg/m2/day of 5-FU by continuous infusion on days 1 through
4 was used. In some cases, triplet chemotherapy in which cisplatin
and docetaxel were administered at a dose of 70 mg/m? of docetaxel
on day 1, and 750 mg/m2 of 5-FU by continuous infusion on days
1 through 5 (DCF regimen) was used.

With regard to S-1, patients generally received two oral doses of
the drug at a dose of 40 mg/m2, twice daily, for 4 weeks, followed
by 2 weeks rest; this was repeated every 6 weeks. The actual dose
of S-1 at each administration was calculated according to the
patient’s body surface area (BSA): 40 mg for BSA <1.25 m2, 50 mg
for 1.25 m2<BSA <1.5 m2, and 60 mg for 1.5 m2<BSA. S-1
monotherapy was repeated until disease progression or the
occurrence of severe adverse events.

Data collection. The following information was retrospectively
collected from the medical records and radiological images: age,
gender, performance status, clinical stage (according to the 7th
Edition of the UICC TNM Classification of Malignant Tumors),
prior treatments, relative dose intensity (RDI) of 5-FU in prior
chemotherapy, reason for discontinuation of prior FP (patients were
refractory or intolerant to treatment), status of local control, and
treatment after S-1 monotherapy.

Evaluation. Tumor response was evaluated according to the Response
Evaluation Criteria in Solid Tumors guidelines version 1.1. Overall
response rate (ORR) is defined as the proportion of patients who had
a partial or complete response. In our study, disease control rate
(DCR) was defined as the percentage of patients who had achieved
complete response, partial response or stable disease in patients with
target lesions (TLs) and complete response or disease stabilization in
patients without TLs. Toxicity was assessed by an attending doctor
and evaluated according to the Common Terminology Criteria for
Adverse Events version 4.0 (CTCAE v4.0). Overall survival (OS)
was calculated from the day of initiating S-1 monotherapy to the time
of death from any cause, or censored at the last follow-up.
Progression-free survival (PFS) was calculated for the period from
the first day of S-1 monotherapy to the time of first progression
documentation or death from any cause, or censored at the last
confirmation of follow-up without progression or death.

Statistical analysis. Survival curves were drawn with the Kaplan—
Meier method and compared using the log-rank test. All statistical
analyses were performed using Statistical Package for Social Sciences
(SPSS) software (version 25; SPSS, Inc, Chicago, IL, USA).

Results

Patient characteristics. Between August 2012 and August
2017, 42 patients with RM-ESCC refractory or intolerant to
FP were treated with S-1. Among these, 23 patients were
excluded as they had been treated with a combination of
cytotoxic agents other than FP or radiotherapy. Eight of the
remaining 19 patients were excluded because they received
S-1 as maintenance therapy after FP to which they were not
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Figure 1. Flowchart of patient selection.

either refractory or intolerant. The remaining 11 patients
were identified as the subjects of this study (Figure 1).

All patients were treated with FP as first line treatment; 9
patients received 5-FU plus cisplatin and 2 patients received
5-FU plus nedaplatin. Of these, 3 patients received DCF
regimen as induction chemotherapy before FP. Nine of 11
patients discontinued FP regimen due to disease progression
(refractory group), and 2 patients due to intolerance
(intolerant group). The reasons for intolerance were grade 2
fatigue in one patient and grade 3 anorexia in the other.

Patient characteristics at the initiation of S-1 are
summarized in Table I. Most cases (10 of 11 patients) were
male, and the median age was 69 years. Eastern Cooperative
Oncology Group performance status (ECOG PS) was 0 in 5
patients, and 1 in 6 patients. Four patients had initially
unresectable disease and 7 had recurrence. Prior treatment in
nine of 11 patients produced good local control (defined as
no residual tumor or recurrence at the primary site following
endoscopy and CT imaging). Reduction of the initial S-1
dose was required for 4 patients due to renal dysfunction.

Outcomes. Median follow-up period was 11.8 months
(range=2.7-27.7 months). Median PFS and median survival
time (MST) were 3.0 months [95% confidence interval
(CN=0.303-5.697] and 11.7 months (95%CI=8.36-15.04),
respectively (Figure 2). MST in the refractory group was 11.7
months (95%CI=0.97-22.4) and that of the intolerant group
was 9.5 months [95%ClI=not assessed (N.A.)] (p=0.204)
(Figure 3). Median PFS in the refractory group was 2.7
months (95%CI=1.82-3.58) and that in the intolerant group
was 3.0 months (95%CI=N.A.) (p=0.621) (Figure 3).

Therapeutic effect. Among 9 patients with TLs, 2 achieved
partial response (PR); one in the refractory group and the
other in intolerant groups, while the remaining 7 patients
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Table 1. Therapeutic courses of patients.

Before S-1 treatment At initiating S-1 During After
S-1 S-1
Age Gender ECOG  Initial CTx1 CTx2 CTx3 Stage Location of Primary Reduction of Best Post
PS surgery metastasis lesion initial dose ~ response CTx
of S-1
58 F 1 No FP-RT**1 v lung CR No Disease
stabilization
62 M 0 Yes FP-RT**2 DTX PTX Rec lung Resected No PD
69 M 0 No DCF** FP-RT1) v MLN PR No PD
66 M 1 Yes DCF** FP-RT1) PTX Rec Local Resected No PD
60 M 1 Yes Fpxl PTX v liver Resected No PR CPT-11
75 M 0 Yes* Fp#x1 Rec MLN Resected Yes Disease
stabilization
50 M 1 Yes DCF** FP-RT1)  PTX v CLN PR Yes PD
69 M 1 Yes FP-RT**1 PTX Rec MLN Resected No PD
79 M 1 Yes* FP-RT**1 PTX Rec Lung Resected No PD
80 M 0 No FN-RT*#*1 Rec LN CR Yes PR PTX
81 M 0 Yes FN-RT**%#3 Rec  Liverelung Resected Yes PD PTX

FP: 5-FU+Cisplatin FP-RT: 5-FU+Cisplatin+RT; FN-RT: 5-FU+Nedaplatin+RT; DTX: docetaxel; PTX: paclitaxel; DCF: docetaxel+cisplatin+5-FU;
Surg.: surgery; Rec.: recurrence; MLN: mediastinal lymph node; CLN: cervical lymph node; *endoscopic resection; **intolerance; ***refractory.
IRDI: 100%; 2RDI: 95.6%; 3RDI: 85.0%. Best overall response (target lesion, N=9): CR 0 (0%), PR 2 (22.2%), SD 0 (0%), PD 7 (77.7%); (non-
target lesion, N=2): CR 0 (0%), disease stabilization 2 (100%), PD 0 (0%).

showed progressive disease (ORR=22%) (Table I). The other
2 patients without TLs achieved disease stabilization,
resulting in a 36.4% DCR of 11 patients (4/11). The median
RDI of 5-FU was 100%, (range=85-100%). Median RDI of
5-FU in PD patients was 100% (range=85-100%) and 100%
(all 100%) in non-PD patients.

Toxicity of S-1 monotherapy. The most common S-1 related
adverse event was grade 1 oral mucositis (36.4%). The other
toxicities were grade 2 constipation (9.1%), grade 2 general
fatigue (9.1%), grade 1 anorexia (18.2%) and grade 1 nausea
(18.2%). Although grade 3 leukopenia was seen in one
patient (9.1%), there were no serious adverse events or
treatment-related deaths.

Treatment after S-1 monotherapy. With regard to subsequent
therapy after S-1 treatment, only 1 patient in the refractory
group received irinotecan monotherapy, while 8 received best
supportive care. On the other hand, both patients in the
intolerant group received paclitaxel after S-1 monotherapy.
Clinical courses of all the patients are summarized in Table I.

Discussion
In Asian regions, the majority of head and neck cancers are

squamous cell carcinomas such as esophageal carcinoma.
There are some treatment options for these malignancies, such

as fluoropyrimidine, platinum, taxanes, cetuximab (anti-
epidermal growth factor receptor antibody) and nivolumab
(anti PD-1 antibody). By contrast, there are only a few agents
available for treatment of RM-ESCC; therefore, S-1 is used
for patients who have had prior FP treatment. Nomura et al.
reported the efficacy of salvage line chemotherapy for RM-
ESCC (8). In this study, patients with RM-ESCC who were
refractory to (or intolerant of) the three agents (platinum,
taxane, and fluorouracil) were retrospectively reviewed. Of
these, 16 patients received fluorouracil (14 of 16 received S-
1 monotherapy) as a salvage chemotherapy. The ORR was
13.3%, DCR was 66.7% and MST was 12.9 months,
respectively (8), but the number of patients who were
intolerant was not mentioned. In addition, Akutsu et al.
reported the efficacy of S-1 monotherapy as a second- or
third-line regimen. The study monitored twenty patients who
received S-1 monotherapy after their tumors became
refractory to FP, or FP plus radiotherapy or docetaxel. They
reported that the ORR, DCR and MST were 25%, 60% and
330 days, respectively (6). However, similar to the Nomura
study mentioned above, the percentage of patients who could
not tolerate FP was not reported. In our study, the ORR was
22.2% and OS was 11.7 months; these values are similar to
those of previous reports. Together these results indicate that
S-1 exhibits modest activity for RM-ESCC treatment, even
after failure of FP. As for the re-challenge of taxanes, lizumi
et al. reported that paclitaxel was ineffective in gastric cancer
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Figure 3. Median PFS and OS in the refractory and intolerant group.

patients who received prior treatment with 5-FU, CDDP and
docetaxel (9). It is well known that paclitaxel and docetaxel
elicit the same biological program that leads to resistance. It
is still unclear why S-1 monotherapy is effective for some
patients even after prior FP treatment has failed. However, the
different mode of action of S-1 in tumor cells, such as DPD
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inhibition, might contribute to its efficacy. We note that,
despite the positive effects of S-1 treatment, more than half of
the patients showed progressive disease and the disease
control rate was relatively low, at 36.4%.

We hypothesized that S-1 monotherapy would show
efficacy in patients with insufficient RDI for prior 5-FU.
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Hence, we examined the RDI of each patient, and found that
the median RDI of prior 5-FU in 11 cases was 100%
(range=85-100%). Although the sample size was quite small,
we did not detect a relationship between the RDI of prior
5-FU and the efficacy of S-1 monotherapy. It is still
unknown why S-1 monotherapy is efficacious in some
patients after failure of FP. Therefore, further work is
required in order to determine the molecular mechanism that
underlies efficacy in this context. This will help provide a
better patient selection strategy.

Previous phase II trials of FP as a first line regimen reported
3.6-6.2 months for PFS and 5.5-7.6 months for OS, meaning
that post-treatment survival after FP failure was approximately
1.0 to 1.9 months (10-12). Moreover, the MST of ESCC treated
with docetaxel as a second line regimen after FP failure was
reported as 3.3-4.3 months or 5.4 months, depending on the
study (8, 13). In our study, in spite of the low DCR and short
PFS, the MST was significantly longer, at approximately 10
months. As this was a retrospective study with a small number
of patients, there may have been some selection bias. For
example, most patients had experienced good local control due
to their prior treatments. It is well known that primary tumors
of the esophagus cause complications such as obstruction,
fistula and bleeding. Malignant esophageal stenosis has been
reported as an independent prognostic factor in ESCC (14),
showing that patients with good local control were able to
maintain a better oral intake and general condition. In this
study, the primary tumor was already well controlled in many
patients at the time when S-1 treatment was initiated. We infer
that the favorable OS we observed might be due to control of
the primary tumor, rather than being a result of S-1 efficacy.

In this study, many of the subjects had received taxane
before initiating S-1. Recently, immune checkpoint inhibitors
such as anti-PD-1/PD-L1 antibody have provided a new
treatment opportunity for various cancers. A recent phase II
trial has shown that Nivolumab, a fully human IgG4
monoclonal antibody inhibitor of programmed death-1 (PD-
1) showed promising activity for patients whose RM-ESCC
was refractory to fluoropyrimidine, platinum, and taxane, or
who were intolerant to these drugs (15). According to this
trial, the MST and centrally assessed PFS were 10.8 months
(95%CI1=7.4-133) and 1.5 months (95%CI=1.4-2.8),
respectively. ORR and DCR were 25% and 67%,
respectively. Based on these results, Nivolumab has the
potential to become the new first-choice for salvage line
treatment after FP for RM-ESCC. Other reports suggest that
concomitant exposure to immune checkpoint inhibitors
enhances the efficacy of chemotherapy in malignancies such
as non-small cell lung cancer and head and neck squamous
cell carcinoma (16, 17). Thus, treatment of RM-ESCC may
be more effective if chemotherapy follows an initial course
of Nivolumab. Since the combination of taxane with platinum
leads to cumulative neurotoxicity, it is sometimes difficult to

use them in clinical practice. Therefore, S-1 monotherapy
might be an alternative to taxane in patients who have
previously been treated with FP and immunotherapy.

In conclusion, the response rate of S-1 monotherapy was
modest (22%) and the DCR was low (36.4%) in cases after
FP failure, resulting in a PFS of approximately 3 months.
Favorable OS may be attributed to good local control by the
prior treatment, rather than the effectiveness of S-1
monotherapy. Further studies exploring the optimal salvage
line treatment for RM-ESCC are warranted.
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