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Abstract

Objectives: To evaluate the efficacy and safety of split-course chemoradiotherapy with S-1, a novel oral fluorouracil, together with cisplatin
in patients with distant oesophageal cancer stage IVb metastasis. Methods: Forty-one patients with distant oesophageal cancer metastasis
and performance status 0 or 1 received split-course chemoradiotherapy with S-1 and cisplatin. All 41 patients were reviewed retrospectively.
Chemoradiotherapy comprised two courses of 30-Gy radiotherapy over three weeks plus daily oral S-1 (70mg/m?/day) for two weeks and a
24 h cisplatin infusion (70mg/m?) on Day 8, with a two week interval between the two courses. Results: The most frequent adverse events
(AEs) were grade 3 and 4 neutropenia (29.2%), thrombocytopenia (9.8%), and anaemia (7.3%). Non-haematological AEs were generally
mild. AEs in the initial course of chemoradiotherapy remitted during the second interval week. Overall, the complete response rate was
22.0% and endoscopic complete response rate for primary lesion was 65.9%. Thirty-one patients (75.6%) became asymptomatic and
regained normal swallowing function. The overall median survival time was 12 months. Conclusion: This retrospective investigation showed
that split-course chemoradiotherapy with S-1 and cisplatin had an encouraging safety profile together with good efficacy. Potentially, this

regimen may become a standard for distant metastasis of oesophageal cancer stage IVb.

Keywords: oesophageal cancer stage IVb; split-course chemoradiotherapy; S-1; cisplatin; swallowing function; prognosis

Introduction

Oesophageal cancer (OC)is ahighly malignant, buttreatable
disease. However, in spite of this understanding, at the
time of diagnosis, more than 60% of patients with OC are
incurable [1]. Multimodal therapy like chemoradiotherapy
(CRT) or surgery followed by chemotherapy/CRT has been
found to be effective in patients with locally advanced OC
[2]. Unfortunately, at present there is no recommended
treatment for patients with distant metastasis. When a
patient's prognosis has not been judged adequately, he or
she is considered to be a candidate for palliative therapy
[3]. Patients’ most stressful morbidity is dysphagia, or
inability to swallow food, which severely affects the
patients’ quality of life and may lead to complications,
including malnutrition and aspiration pneumonia. The
quality of life of these patients depends to a large degree
on their ability to swallow food, and normal swallowing
function plays a vital role in the palliation of this disease.
Several treatment strategies are applied for the palliation
of dysphagia, including surgical bypass, chemotherapy,
stent placement, laser ablation, and radiotherapy. Among
these, radiotherapy has the advantages of being non-
invasive and having a direct effect on the tumour, thereby
improving the patient's swallowing ability [4].

CRT has been reported to be superior to radiation alone
for local lesion control [5], potentially, it can improve
survival time by causing metastatic tumour regression
with systemic chemotherapy factored in CRT. However,
drugs used in CRT need to undergo radiosensitization or
radioenhancement and have lethal effect on cancer cells
with minimum toxicity. Additionally, oral treatment of
cancer is an attractive modality, it is easy to administer,
to control complications and can be given in outpatient
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setting. Additionally, most patients prefer oral dosing
instead of intravenous chemotherapy if efficacy is
maintained. Previously, we assessed CRT alone or in
combination with an oral fluoropyrimidine, uracil, and
tegafur (UFT) for OC with distant metastasis [6, 7]. We found
that CRT with UFT was more effective and no difference
in severe complications compared to CRT without UFT [6].
A phase Il study of CRT with cisplatin and UFT for distant
metastatic OC showed an overall complete response
(CR) rate of 8%, but for primary lesions, the CR rate was
25%, for lung metastases, the partial response (PR) rate
was 18% and for liver metastases, the PR rate was 40%.
Complete resolution of dysphagia was achieved in 58%
of patients. Most patients experienced severe dysphagia,
but oral dosing was tolerated if administered as a powder
with water [7]. S-1 is a fourth-generation, orally active
fluoropyrimidine with reduced gastrointestinal toxicity
[8]. Compared with 5-FU, the response rate (RR) in gastric
cancer for S-1 was higher, while the incidence of toxicity
was lower as compared with 5-FU [9]. Additionally, S-1
enhances radiotherapy and might prove to be an effective
chemotherapeutic agent in a CRT setting [10].

Recently, we carried out a phase Il study of CRT using
S-1 and cisplatin for locally advanced OC [11]. The CRT
regimen included two identical courses separated by a
two-week interval to reduce toxicity and avoid prolonged
hospitalization. Endoscopic CR rate for primary lesions
were 91.7% for stage Il, 71.9% for stage I, 60.6% for
stage Iva, and toxicity was tolerable. Disappearance of
the primary lesion related to oesophageal obstruction
can improve swallowing and quality of life. The regimen of
split-course CRT with S-1 and cisplatin we have introduced
for locally advanced OC is anticipated to achieve better
outcomes for patients with distant metastatic OC than
hitherto reported [3-7]. In the present study, the outcomes
of split-course CRT with S-1 and cisplatin in patients with
distant metastatic OC are evaluated retrospectively with
focus on palliation for dysphagia, complete response (CR)
rate, toxicity, and survival time.

Methods

Patients and disease locations

During 2002 - 2014, 41 patients with distant OC metastasis
and good Eastern Cooperative Oncology Group perform-
ance status (PS) of zero or one, but most with moderate to
severe dysphagia, received split-course chemoradiothera-
py with S-1 and cisplatin. Patients with distant OC and poor
PS were given alternative treatment. All of the 41 patients,
37 male and 4 female listed in Table 1 were available for
assessment. All patients had squamous cell carcinoma and
most had moderate to severe dysphagia for solid foods or
could eat only soft form of food. The degree of dysphagia
was defined according to the modification of the method
described by Coia, et al. [12]. Briefly, patient can eat sol-
ids without dysphagia (asymptomatic), eat solids with dys-
phagia, eat soft or pureed foods only, drink liquid only, no
swallowing ability at all.

Thirty-eight patients had metastasis in the lymph nodes,
and 16 of these had distant lymph node metastasis
(M1b-Lym). The lungs (n = 15), liver (n = 7), bone (n =

Table 1 Patients’ demography.

Demography results
Age, median (range) year 67 (51-80)
Gender, Male/Female 37/4
Performance status
0 26 (63.4%)
1 15 (36.6%)
Location
Upper 7 (17.1%)
Middle 24 (58.5%)
Lower 10 (24.4%)
Organ of metastasis
Lung 15 (36.6%)
Liver 7 (17.1%)
Bone 4 (9.8%)
Other 4(9.8%)
N stage (lymph node metastses)
NO 3(7.3%)
N1 22 (53.7%)
M1 16 (39.0%)
T stage
T2 2 (48.8%)
T3 21 (51.2%)
T4 18 (43.9%)
Initial swallowing status
Asymptomatic 3(7.3%)
Eat solids with some dysphagia 17 (41.5%)
Eat soft or purred food only 16 (39.0%)
Drink liquids only 5(12.2%)
No swallowing at all 0

4) were the predominant organs of distant metastasis.
At our institution, OC extent was determined by physical
examination, barium swallow test, digestive endoscopy,
or computed tomography (CT) of the neck, chest, and
abdomen. Bone scan, endoscopic ultrasonography, and
bronchoscopy were carried out when necessary. Similarly,
tumour, node, metastasis (TNM) stage [13] before
treatment was determined by CT.

Treatment schedule

The treatment schedule is outlined in Figure 1. If a
patient could not swallow the S-1 capsule, then S-1 was
administered orally in powder form. CRT included two
identical courses separated by a two-week interval. A
treatment course comprised 30-Gy radiotherapy over
three weeks (2 Gy per fraction, five times a week), with
daily oral S-1 (70 mg/m?/day, maximum dose 100 mg/day)
for two weeks from Day 1, and a 24 h cisplatin infusion (70
mg/m?, maximum dose 100 mg) on Day 8. Supraclavicular
and cervical lymph nodes were generally included when
the primary tumour was located above the carina; celiac
lymph nodes were included for lesions distal to the
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primary tumour. The dose for the spinal cord was kept
below 46 Gy. A reduced dose of S-1 (70%) and cisplatin
(70%) were administered for patients over the age of 75.
A further 25% reduced dose adjustment was made for S-1
and cisplatin in the subsequent course if more than grade
3 toxicity occurred during the initial course. Patients could
leave hospital during the two-week interval of CRT if they
wished. For Patients who showed an objective response
to the CRT, chemotherapy with S-1 and cisplatin was done
followed by 21 days without drugs in a five-week cycle.

Cisplatin ( 70 mg/m2) Day 8| Cisplatin (70 mg/m?) Day 8

Radiation Radiation
2 Gy/day 2 Gy/day
A ARl I N 2122 2R I AT 2221
S-1(80 mg/m?/day) S-1(80 mg/m2/day)
1 8 1‘5 2‘2 2‘9 36 43 50 57
Time (day)

Figure 1 Treatmentschedulefor split-course concurrentchemoradiotherapy
with S-1 and cisplatin.

Evaluations

Treatment toxicity was evaluated according to the National
Cancer Institute’s Common Toxicity Criteria [14]. Clinical
response was assessed according to Response Evaluation
Criteria in Solid Tumours (RECIST) [15, 16]. Primary lesions
were estimated by endoscopy according to the response
evaluation criteria of the Japanese Society for Oesophageal
Diseases [17]. Swallowing function, toxicity, response rates
were determined by retrospective chart reviews. Similarly,
the overall survival (OS) and progression free survival (PFS)
rates were determined by retrospective chart review.

Ethical considerations

This retrospective evaluation was carried out with strict
adherence to the Helsinki Declaration at all times.
Likewise, our study protocol was reviewed and approved
by the Institutional Review Board of the National Hospital
Organization, Nagoya Medical Centre.

Statistics

The outcomes were evaluated in January 2016. The time
intervals were calculated from the first day of treatment
until the time of death or the last follow-up day. Dysphagia-
free survival, OS, and PFS curves were plotted according to
the Kaplan-Meier estimator graphs.

Results

The overall treatment outcomes

Among the 41 patients who completed the treatment
course, 29 (70.7%) received the planned treatment dose.
Reductions in S-1 and/or cisplatin doses were necessary
in 12 (29.3%) patients during the subsequent course. The
34 of 41 patients who completed the CRT course received
a total of 91 cycles of chemotherapy after CRT, median 2
cycles per patient, range, 1 to 8 cycles.

Response rates

The treatment efficacy or response rates are summarized
in Table 2. Most patients responded better after the
completion of CRT following chemotherapy. The overall
response rates were as follows. Complete response (CR), 9

patients (22.0%), partial response (PR) 18 (43.9%), and stable
disease (SD) 10 (24.4%). progressive disease (PD) occurred
in 4 patients (9.8%) at CRT completion. Endoscopic CR and
response rates were 65.9% and 92.7%, respectively. For
lung metastasis, CR and response rates were 20.0% and
26.7%, respectively; for liver metastasis, 14.3% and 28.6
%, respectively. Metastases to other organs included one
colon metastasis and one thyroid gland metastasis, which
were eradicated by the treatment.

Table 2 Treatment efficacy in terms of response rates.

Location Complete  Partial jgig’:e P(ogressive
(%) (%) %) disease (%)
Primary lesion (n=41) 27 (65.9) 11(26.8) 2(4.9) 1(2.4)
Lung (n = 15) 3(20.0) 4(26.7) 6(40.0) 2(13.3)
Liver (n = 7) 1(143)  2(286) 3(42.9) 1(14.3)
Bone (n = 4) 0(0.0) 0(0.0) 3(7.3) 1.4
Others (n=4) 2(50.0) 1(25.00 1(25.0) 0(0.0)
M1 lymph node (n=16) 3(18.8) 4(25.00 5(31.2) 4(25.0)

Improvement of swallowing function

Swallowing function status of all patients at the initial and
the final CRT completion are shown in Table 3. Twenty-
one patients (51.2%) were asymptomatic at the initial CRT
completion, 31 (75.6%) became asymptomatic by the final
CRT completion following chemotherapy. Asymptomatic
patients regained normal swallowing function and could
eat solid food with some dysphagia. The duration time
curve for normal swallowing function is shown in Figure2.

Table 3 Swallowing conditions at the initial and at the completion of the
final chemoradiotherapy (CRT).

At completion of At completion of

Swallowing status the first CRT - n the final CRT - n
(%) (%)
Asymptomatic 21(51.2) 31 (75.6)
Eat solids with some dysphagia 15(36.6) 7(017.1)
Eat soft or purred food only 3(7.3) 1(2.4)
Drink liquids only 1(2.4) 1(2.4)
No swallowing ability 1(2.4) 1(2.4)
100 —
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Figure 2 The time course of regaining normal swallowing function in
patients with metastatic oesophagus cancer.
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The median time to regain normal swallowing function
was 10.1 months. The improvement in swallowing lasted
without parenteral nutritional support until near death in
25 patients (61.0%).

Survival rates and PFS values

The OS and PFS curves for all patients are presented in
Figure 3. MST was 12 months and the median PFS was 5.2
months. Four patients who achieved CR were still alive at
the time of this writing, more than 3 years after regaining
normal swallowing function.

100
80

60

40

Survival rate (%)

20

Time (month)

Figure 3 The overall survival (OS) and progression free survival (PFS) plots
for all 41 patients.

Adverse events

Toxicity observations are summarized in Table 4. In the
category of haematological toxicity the most frequent AEs
were grade 3 and 4 neutropenia (neutrophils) (29.2%),

Table 4 Treatment toxicity by grade.

G2(n) G3(n) G4(n) G2(%) G3/G4(%)

Haematological toxicity

Neutrophils 25 9 3 60.9 29.2
Platelets 13 3 1 31.7 9.8
Haemoglobin 10 2 1 243 7.3

Non-haematological toxicity

Nausea 13 2 0 31.7 4.9
Vomiting 6 1 0 14.6 24
Annorexia 5 1 0 12.2 24
Quomasal 5 o0 0 12 o
Oral mucositis 4 1 0 9.8 24
Fatigue 4 2 0 9.8 4.9
Creatinine 3 1 0 7.3 2.4
Diarrhoea 2 0 0 4.9 0
Constipation 2 0 0 4.9 0
Hyperpigmentation 1 0 0 24 0
Sensory neutropathy 1 0 0 2.4 0
Sensory neutropathy 1 0 0 2.4 0

thrombocytopenia (platelets) (9.8%), and anaemia
(haemoglobin) (7.3%). Non-haematological AEs were
generally mild, and included grade 2 nausea (31.7%),
oesophageal discomfort (12.2%), oral mucositis (9.8%), and
renal dysfunction (7.3%). AEs in the initial course of CRT
remitted during the two-week interval.

Discussion

Hitherto, for distant metastatic OC, combination
chemotherapy has been a widely applied option. In fact,
most combination chemotherapy regimens achieve
moderate response rates, some cause severe toxicity, and
even the most intensive regimens have been unsuccessful
in producing a CR or leading to a normal swallowing
function in the treated patients. The MST has not been
longer than seven months [18, 19]. However, treatment
decisions for patients with distant metastatic OC should
take into account both the improvement in survival and
impact on patient's quality of life, especially dysphagia,
which most patients with advanced OC have. CRT appears
to be a promising treatment option for OC, which is often
difficult to treat [20]. The combination of 5-FU and cisplatin
with radiotherapy for the treatment of locally advanced
OC has been used worldwide. Conventional CRT with 5-FU
and cisplatin has been associated with moderate to severe
side effects [21]. Excessive toxic side effects significantly
limit patient's compliance, who are often weak and
malnourished.

The cytotoxic effect of 5-FU increases when drug exposure
is prolonged beyond the cell-cycle time. Therefore, the
duration of administration was an important factor in
determining the amount of synergistic effect between
5-FU and irradiation. However, continuous intravenous
infusion of 5-FU can be replaced by long-term daily oral
administration of S-1. As S-1 is administered orally, it
is convenient for divided radiotherapy [10]. Further, a
significant safety advantage was observed in the S-1
plus cisplatin regimen as compared to the 5-FU plus
cisplatin regimen in advanced gastric or gastroesophageal
adenocarcinoma studies [22]. Furthermore, S-1 plus
cisplatin regimen provides a safe doublet platform to add
one or more other drugs [23]. The daily dose of S-1 did
not produce severe side effects when administered in
combination with cisplatin infusion or with radiotherapy
[11]. The slow infusion of cisplatin over a 24 h instead
of bolus infusion was a relevant approach to minimize
gastrointestinal side effects like nausea, diarrhoea, renal
dysfunction and loss of appetite [7, 11, 23]. Further, a 3
week course of CRT was tolerated by even patients who
had a poor prognosis.

We have introduced a split-course scheme of CRT, sepa-
rated by a two-week interval to shorten a long (> 4 weeks)
hospital stay. The most common AE was neutropenia,
which was not fatal. The non-haematological side effects,
which is important in maintaining CRT, were mild and well
tolerated. Adherence to CRT results in enhanced treatment
outcome, it is a gentle regimen for patients who are weak
or elderly, and ensures good compliance. The overwhelm-
ing majority of the patients were well after the first course
of CRT. Following a two-week rest, they received one more
courses to provide better efficacy outcomes. The theoreti-
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cal advantage of split-course radiation on the tumour itself
may not show the desired effect unless clinically relevant
doses of radiation over 56 Gy can be applied safely. Wob-
bes et al. [24] reported that split-course radiation in combi-
nation with cisplatin was very well tolerated. Clinically rel-
evant radical doses of split-course radiation with S-1 plus
cisplatin lead to a higher rate of CR on primary lesions and
regaining of swallowing function in most patients with dys-
phagia. Swallowing function improved at the completion
of the final CRT course and was sustained until near death
in most patients. Long-term normal swallowing function
always requires local control of cancer, which CRT followed
by S-1 and cisplatin appeared to be very effective. Indeed,
to improve the survival of patients with distant metastatic
OC, it is essential to eradicate all of the metastatic lesions.

Previously [25], we reported a CR outcome in an OC case
with metastasis to the colon. The outcome in that case
encouraged us to extend the strategy to other patients
with metastatic OC. In this study, except for bone marrow
metastasis, we achieved moderate response rates for the
metastases and the overall median survival time was 12
months. For patients who showed an objective response
at the CRT, it is important to continue the systemic
chemotherapy together with CRT to decrease distant
metastases and improve survival time.

In spite of high dose radiation together with chemotherapy
like bolus mitomycin C and continuous infusion of 5-FU
are reported to provide a rapid and an initial improvement
of dysphagia in nearly 90% of patients with OC [12], but
radical doses of radiation treatment over five to six
weeks might be inappropriate for patients with distant
metastatic OC who are expected to have a short survival
times. Further, there is increasing evidence that low dose
radiotherapy together with chemotherapy provides good
palliation of dysphagia with limited side effects [26, 27].
Harvey et al. [26] described applying CRT with median
radiation dose of 35 Gy in 15 fractions and a concurrent
single course of 5-FU based chemotherapy. The treatment
was well tolerated, with only 5% of patients failing to
complete the treatment course. The treatment mortality
rate was 6%, MST was seven months. Seventy-eight
patients had improved swallowing, and 41% regained
normal swallowing. Likewise, Hayter [27] reported that
radiotherapy with 30-Gy in 10 fractions with synchronous
5-FU and mitomycin C given in the first week of treatment
achieved a CR rate of 68% with limited adverse side effects.
Palliative CRT can lead to normal swallowing function in
many patients with very modest side effects, but there has
been no report on improving the survival time. At present,
newer, well-designed, tolerable CRT regimens using more
radioenhancement and cytotoxic drugs are expected for
metastatic OC.

Recently, clinical studies on CRT with S-1 and cisplatin
have been undertaken to treat certain forms of advanced
cancers. Kaira et al. [28] have described CRT with S-1 plus
cisplatin for locally advanced squamous cell cancer and
presented an impressive efficacy outcome of 87.8% and
a MST of 29.7 months with limited side effects. Likewise,
efficacy outcomes for CRT with S-1 plus cisplatin for
gastric, head and neck cancers are expected [29, 30], and

are considered as candidates for palliative therapy. This
treatment strategy might be recommended for any other
advanced solid cancer.

Conclusion

In patients with metastatic OC, our split-course CRT involved
radical doses of radiation together with oral anticancer
drugs S-1 and a 24 h cisplatin infusion. The treatment was
well tolerated and led to normal or near-normal swallowing
function in the majority of the patients, with very limited
side effects. Potentially, this strategy should become a
standard treatment option, an alternative to conventional
palliative therapy for patients with distant metastatic OC.
However, one major limitation of this investigation might
be that it looks more like a survey than a clinical trial report.
We believe that future trials in large cohorts of patients are
needed to support the outcomes of this study.
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