
Abstract. Background/Aim: Radiotherapy is not routinely
used in metastatic pancreatic ductal adenocarcinoma (PDAC).
We conducted a phase I study to investigate concurrent
chemoradiotherapy (CCRT) followed by chemotherapy.
Materials and Methods: S-1 was administered at 
50-70 mg/m2/day with radiotherapy in 2.5-3.6 Gy/day for 
10-12 fractions. After CCRT, gemcitabine (1,000 mg/m2 on
days 1 and 15) and S-1 (60-100 mg/day on days 1-7 and 
15-21), were administered in a 4-week cycle. Results: After
enrolling 10 patients, the study was terminated due to slow
recruitment. Dose-limiting toxicities and maximum tolerated
doses were not identified. Most patients experienced mild
toxicities, including nausea, vomiting, and anorexia. One
patient developed grade 3 infection. One patient achieved
partial remission, while the remaining nine patients had stable
disease, with a local disease control rate of 100% after CCRT.
Conclusion: A short-course CCRT followed by chemotherapy
was potentially feasible in patients with metastatic PDAC.

Pancreatic ductal adenocarcinoma (PDAC) is an aggressive
cancer type with a high potential for early metastasis and a poor
prognosis. More than 50% of patients with PDAC are
diagnosed with locally advanced or metastatic disease. Palliative

chemotherapy typically has been administered as the standard
treatment. First, in a landmark study of advanced PDAC, an
overall response rate (RR) of 5.4% and overall survival (OS) of
5.65 months were demonstrated in patients receiving
gemcitabine monotherapy (1). The MPACT (Metastatic
Pancreatic Adenocarcinoma Clinical Trial) study, on patients
with metastatic PDAC, demonstrated the superiority of
gemcitabine and nab-paclitaxel combination over gemcitabine
alone, in terms of RR (23% vs. 7%), progression-free survival
(PFS) (5.5 vs. 3.7 months), and OS (8.5 vs. 6.7 months),
respectively (2). Besides, the GEST (Gemcitabine and S-1 Trial)
study on patients with locally-advanced or metastatic PDAC,
demonstrated a better RR (29.3% vs. 13.3%) and PFS (5.7
months vs. 4.1 months) in patients who received a combination
of gemcitabine and S-1 (GS) than with gemcitabine alone (3).

An important limitation of utilizing these combinational
regimens of phase III studies in the routine treatment of
locally advanced or metastatic PDAC is toxicity (2-4). The
FOLFIRINOX regimen, comprising oxaliplatin, irinotecan,
and fluorouracil (5-FU), showed promise, with a RR of
31.6%, median PFS of 6.4 months, and median OS of 11.1
months in patients with metastatic PDAC. However, 45.7%
of these patients experienced grade 3 or higher neutropenia,
with 42.5% receiving granulocyte colony-stimulating factor
(G-CSF) for hematopoietic support; other grade 3 or higher
non-hematological toxicities, such as fatigue, vomiting, and
diarrhea, were also significant in these patients (4). The
development of grade 3 or higher neutropenia was also
common in regimens using gemcitabine plus either nab-
paclitaxel or S-1 (2, 3). Even though the feasibility of
combinational chemotherapeutic regimens in the treatment
of locally advanced or metastatic PDAC was demonstrated
in clinical trials (2-5), the OS was actually much worse for
patients with variable performance status (PS) who received
chemotherapy in usual daily practice (6, 7). Our previous
study also demonstrated that patients with locally advanced
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or metastatic PDAC who did not participate in clinical trials
had worse prognosis (median OS, 5.4 months, gemcitabine-
based regimens) than patients who did (6).

The physical conditions of patients with PDAC are fragile
and often precluded from typical cancer treatments due to local
tumor-associated symptoms, such as pain, jaundice with biliary
tract infection, and vomiting with duodenal obstruction (8).
Radiotherapy (RT) is a part of the standard therapeutic approach
for locally advanced disease of PDAC (9) and has shown
benefits in local control of this disease (10, 11). However, the
local disease control rate (DCR) for locally advanced and
metastatic PDAC is no more than 70% with chemotherapy
alone (4, 10). Since RT is not a standard therapy for metastatic
PDAC, it is rarely used for this subgroup of patients (12, 13).
Although the benefit of RT for OS in metastatic PDAC was
noted (12, 13), it is frequently overlooked and has not been
investigated in prospective studies.

The chemotherapy drug, S-1, is an oral fluoropyrimidine
with radiosensitizing effects, and comprising tegafur, gimeracil,
and oteracil potassium (14). The single-agent activity of S-1
and a high DCR of S-1-based CCRT were demonstrated in
studies of advanced PDAC (3, 11). The goal of this study was
to test the feasibility of RT in metastatic PDAC. To accomplish
this, a phase I study was designed to evaluate the safety of a
short course of S-1-based CCRT followed by systemic
chemotherapy with a combination of gemcitabine and S-1. In
addition, the benefits of local control of RT in metastatic
PDAC were also explored, especially in those with low-risk
PANcreatic Cancer Extent Score (PANCES).

Materials and Methods

Eligibility criteria. This was a single-institution, phase I trial.
Eligible subjects were assigned in a 3+3 trial design. To be eligible,
patients had to meet all of the following criteria: 1) newly
diagnosed, histologically or cytologically proven metastatic PDAC;
2) no prior RT, surgery, or systemic therapy for PDAC; 3) at least
one measurable lesion; 4) age between 20 and 79 years; 5) ECOG
(Eastern Cooperative Oncology Group) PS of 0 or 1; 6) adequate
organ function defined as: white blood cell (WBC) count ≥
3,500/μl, hemoglobin (Hgb) ≥9.0 g/dl, platelet ≥100×103/μl, total
bilirubin ≤2.0 mg/dl, liver transaminases ≤2.5 times the upper limit

of normal value (ULN), creatinine ≤1.2 mg/dl, and creatinine
clearance ≥50 ml/min. For subjects with biliary drainage, total
bilirubin ≤3.0 mg/dl was acceptable. Key exclusion criteria were
as follows: 1) lung fibrosis or interstitial pneumonitis noted within
28 days prior to screening; 2) diarrhea ≥Common Terminology
Criteria for Adverse Events (CTCAE) v.4.03 grade 2; 3) active
infection; 4) significant co-morbidities; 5) moderate or severe
ascites or pleural effusion that requires drainage; 6) central nervous
system metastasis; 7) prior or concurrent malignancies within the
last 3 years; 8) concomitant use of flucytosine, phenytoin or
warfarin; and 9) positive pregnancy test for women of childbearing
potential, pregnant women, or nursing mothers.

Informed consent was obtained from all individual participants
included in the study. The study was approved by the Research
Ethical Committee (REC) of the National Taiwan University
Hospital (REC number: 201211048MPC). All procedures performed
in studies involving human participants were in accordance with the
ethical standards of the institutional and/or national research
committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

Radiotherapy. Based on the pre-defined dose levels, RT was
administered, in 2.5 to 3.6 Gy fractions per day for 10-12 fractions
totally, to the gross tumor and regional lymphatics in the CCRT (Table
I). For RT, 10 MV photons were used, with a volumetric modulated
arc technique (VMAT). The gross tumor volume (GTV) was defined
as the primary tumor and any involved nodes according to computed
tomography (CT) or magnetic resonance imaging (MRI) examination.
The standard-risk clinical target volume (CTV) included the GTV plus
the regional lymph nodes (i.e., peripancreatic, celiac, superior
mesenteric, porta hepatic, retroperitoneal). The CTV was expanded to
an internal target volume using four-dimensional CT (4D-CT) to
account for respiratory motion. The planning target volume (PTV) was
a 3-5 mm expansion of the internal target volume for patients who
underwent 4D-CT. For patients without 4D-CTs, the inferior and
superior margins of the CTV were increased to 8-10 mm to define the
PTV. The RT planning, dose distribution, and the dose-volume-
histogram of a representative case are demonstrated in Figure 1.

Chemotherapy. In the CCRT portion of treatment, patients received
concurrent RT and S-1. The schedule of RT and S-1 is shown in Table
I. The dose of S-1 was calculated based on body surface area (BSA),
but the actual daily dose of S-1 was based on the lower boundary of
the range of BSA. The boundaries of BSA were defined as: <1.25 m2,
1.25 m2 to <1.5 m2, 1.5 m2 to <1.75 m2, 1.75 m2 to <2 m2, and ≥2 m2.
If any dose was interrupted during CCRT, S-1 was continued to
complete the total doses required at a given dose level.
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Table I. Schedule of radiotherapy and S-1.

Dose level                         1                                          2                                           3                                           4                                             5

S-1                          50 mg/m2/day                     50 mg/m2/day                     60 mg/m2/day                     60 mg/m2/day                        70 mg/m2/day
                                   Day 1-14                             Day 1-14                             Day 1-14                             Day 1-16                                Day 1-16
RTa                           25 Gy/10 fx                        30 Gy/10 fx                         30 Gy/10 fx                         36 Gy/12 fx                           36 Gy/12 fx
                                   2.5 Gy/fx                              3 Gy/fx                                3 Gy/fx                                3 Gy/fx                                  3 Gy/fx
                                 D1-5, D8-12                       D1-5, D8-12                        D1-5, D8-12                   D1-5, 8-12, 15-16                 D1-5, 8-12, 15-16

afx: Fraction.



After 3 to 6 weeks of rest following CCRT, patients entered the
GS part of treatment with 1000 mg/m2 of gemcitabine administered
via intravenous infusion over 30 min, on days 1 and 15,
respectively, concurrently with 60-100 mg/day of S-1 on day 1-7,
and days 15-21, over a 4-week cycle. The actual daily dose of S-1
for each subject in the GS treatment portion was based on the BSA.
The daily dose of S-1 at 60 mg, 80 mg, or 100 mg was given if the
BSA was <1.25 m2, 1.25 m2 to <1.5 m2, and ≥1.5 m2. Dose
reduction of S-1 and gemcitabine in the GS treatment portion was
allowed and based on the severities of specific drug-associated

toxicities. The treatment was continued until delayed dosing was
more than the predefined time limit, disease progression, or death. 

Dose-limiting toxicity (DLT). The dose-limiting toxicity (DLT) was
based on CTCAE (Common Terminology Criteria for Adverse Events)
v.4.03, and defined as the following manifestations of toxicity
observed until the completion of CCRT: 1) grade 3 leucopenia and/or
neutropenia with a fever ≥38˚C lasting for ≥3 days or with infection;
2) grade 4 leucopenia and/or neutropenia lasting for ≥3 days or
requiring G-CSF; 3) grade 3 thrombocytopenia requiring transfusion;
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Figure 1. Isodose curves and a dose-volume histogram of the volume metric radiotherapy technique using two full arcs (181-179 degrees; 179-181
degrees) of an example case. (a). Left panel, isodose curve displayed in the axial plane; Right panel, isodose curve displayed in the coronal plane; (b).
A dose-volume histogram; SC spinal cord, GTV gross target volume, ITV internal target volume, CTV clinical target volume, PTV planning target volume.



4) hemoglobin (HB) <8.0 g/dl; 5) liver transaminases ≥10 times of
upper limit of normal value (ULN); 6) total bilirubin ≥3 times of ULN;
7) creatinine >3 times of ULN; 8) grade 3 other non-hematological
toxicities except infection; and 9) grade 4 infection.

Statistical analysis. The primary endpoint was to obtain the safety
profiles and estimate the maximal tolerated dose (MTD) of
concomitant S-1 and RT. Secondary endpoints were PFS, OS, RR
of CCRT, RR of GS, and CA 19-9 response. The response of CA19-
9 for treatment of PDAC was defined as a ≥50% decrease when
compared to the baseline values. Statistical analyses were performed
using IBM SPSS for Windows, Version 20.0 (Armonk, NY, USA:
IBM Corp). The significance level was p<0.05. 

The quality of life (QOL) was assessed with concomitant use of
the EORTC (European Organisation for Research and Treatment of
Cancer) QLQ-C30 (version 3) (15) and QLQ-PAN26 (16)
questionnaires completed on day 1, 8, 15, of CCRT, and day 1 of
each cycle of GS. As for the calculation of QOL, we simply added

the individual scores together within the same categories. The pre-
CCRT scores were defined as 100, and the dynamic changes from
the pre-CCRT scores were calculated.

We developed the PANCES and analyzed the association between
OS and PANCES. The PANCES was calculated according to the
metastatic lesions of liver, lung, and peritoneum, as well as the
pancreatic tumor size. As shown in Table II, the PANCES= (score of
metastatic liver lesions ×5 + score of metastatic lung lesions + score
of metastatic peritoneal lesions) × pancreatic tumor size (cm).
Considering the poor prognostic role of liver metastasis, we simply
used an integer (from 1 to 10) coefficient to weight the liver metastasis
score in the model. We analyzed the association between OS and the
individual PANCES with the weighting coefficient. According to the
strength of association in terms of the level of R2 between OS and
individual PANCES, the model with the weighting coefficient of 5 (or
6) for the liver metastasis score had the highest R2.

This trial was registered at ClinicalTrials.gov (Identifier:
NCT01946646).
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Table II. PANcreatic Cancer Extent Score (PANCES) (N=9).

Metastatic lesions       0-5       6-10     11-15     16-20    21-25    26-30   31-35      36-40    41-45     46-50    51-55     56-60     61-65     66-70       71-75
Score                             1           2           3             4            5           6           7             8            9            10          11           12          13           14            15

Case                                  Pancreatic                    Liver metastasis                Lung metastasis                Peritoneum metastasis                    PANCESa
No.                                tumor size (cm)                  score (LiMS)                    score (LuMS)                         score (PeMS)

1                                            10.91                                      1                                       15                                            0                                        218.2
2                                              3.31                                      0                                        1                                             0                                            3.31
3                                              6.36                                      6                                        0                                             0                                        190.8
5                                              3.81                                      0                                        0                                             2                                            7.62
6                                              6.54                                      7                                        0                                             0                                        228.9
7                                              2.99                                      3                                        0                                             0                                          44.85
8                                              3.9                                        1                                        0                                             0                                          19.5
9                                              4.65                                     11                                       0                                             0                                        255.75
10                                            4.67                                      1                                        0                                             0                                          23.35

aPANCES=(LiMS ×5 + LuMS + PeMS) × Pancreatic tumor size.

Table III. Clinical characteristics and outcomes.

Case   Age   Gender   PS      Primary       Staging     Metastatic     Dose       Actual S-1     Average DI         CCRT            GS            GS             OS
                                                                                         sites           level     dose in CCRT       of S-1            response        (cycle)    response     (month)
                                                                                                                           (mg/day)         in CCRT      (local/distant)                   (overall)

1           53         F          1      body, tail       T4N1       liver, lung         1                  40                  92%               SD/PD             3              PD             5.6
2           64         F          0          head           T4N1            lung                                 51                                         SD/SD             5              PR           24.5
3           59         M         1      body, tail       T4N1            liver                                 47                                         SD/PD             3              PD             9.0
4           65         M         1          head           T4N1            liver             2                  42                  89%               SD/PD             0                -               1.9
5           63         M         1          head           T4N1       peritoneal                            45                                         SD/SD           11              SD           15.1
6           66         M         0           tail            T4N1       liver, bone                            47                                         SD/PD             3              PD             4.1
7           70         F          1          head           T3N0            liver             3                  54                  99%               SD/SD             6              SD             9.8
8           74         M         1      body, tail       T4N1            liver                                 60                                         SD/PD             8              SD           13.7
9           42         M         1          head           T4N1            liver                                 64                                         SD/PD             1              SD             2.0
10         54         M         1          head           T4N1            liver             4                  52                  87%               PR/SD             4              PD           15.8+

Staging: The American Joint Committee on Cancer, 7th edition. CCRT: Concurrent chemoradiotherapy; DI: dose intensity (definition: sum of actual
doses divided by sum of predefined doses in each dose level); GS: gemcitabine plus S-1; OS: overall survival; PD: progressive disease, PR: partial
remission; SD: stable disease; PS: ECOG performance status. 



Results

From October 2013 to January 2016, a total of 10 patients
were enrolled at our hospital. The clinical characteristics and
outcomes of the patients are shown in Table III. Due to slow
recruitment, the study was prematurely terminated after
treating the first patient at dose level 4.

All patients had completed the CCRT part of the treatment.
Two patients had a short-term interruption of CCRT due to
urinary tract infection in one patient and obstructive jaundice
with biliary tract infection (BTI) in the other. However, CCRT
was restarted within 7 days. Due to poorly controlled diabetes
mellitus induced nonketotic hyperosmolar syndrome, one patient
did not proceed to the GS portion of treatment. The median
drug-free interval after CCRT and before initiation of the GS part
of treatment was 23 days (range=20-29 days). The median cycle
number of GS administered was 4 (range=1-11 cycles). No dose
reduction of gemcitabine and S-1 was required in the GS part of
treatment. Seven patients withdrew from the GS part due to
progressive disease (PD), while one withdrew due to delayed
dosing from BTI, and another due to a rapid clinical progression
and jaundice that precluded further GS treatment.

For the total 10 patients, DLT was not observed in the
CCRT part, and the MTD was not achieved. Table IV
summarizes the treatment-related adverse effects (AEs)
developed between the start of CCRT and before the
initiation of the GS part of treatment. Hematological toxicity
was not observed in any patient. The most common non-
hematological toxicities were grade 1 and 2 nausea (60%,
n=6), vomiting (60%, n=6), and anorexia (30%, n=3). One
short-term (within 7 days) grade 3 BTI was observed. No
other grade 3 or higher toxicities were found.

During the first 3 cycles of GS, hematological toxicities
were typically mild. One case of grade 4 neutropenia (11%)
requiring G-CSF and a case of grade 3 leucopenia (11%) were
observed. The most common non-hematological toxicities were
nausea (56%, n=5), fatigue (56%, n=5), and anorexia (44%,
n=4). Grade 3 or higher AEs, including abnormal liver
function, were noted in 2 patients (22%), nausea in 1 (11%),
vomiting in 1 (11%), and intra-abdominal infection in 1 (11%).

The antitumor effective of CCRT was evaluated in all 10
patients (Table III). As for control of the pancreatic tumor, 1
patient had reached local PR (dose level 4) (Figure 2), and the
other 9 patients had local stable disease (SD) with an overall
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Figure 2. Abdominal computed tomography scans before and after concurrent chemoradiotherapy (CCRT) displayed in the axial plane. (a). Before
CCRT, arrow indicates the pancreatic body tumor. (b). After CCRT, arrows indicate partial remission of the pancreatic body tumor.

Table IV. Treatment-related adverse events in the CCRT part.

Adverse events                     Total                                 Level 1                               Level 2                               Level 3                                 Level 4

                            Any grade       ≥ Gr 3        Any grade        ≥ Gr 3         Any grade      ≥ Gr 3         Any grade        ≥ Gr 3          Any grade         ≥ Gr 3

Leucopenia                                                                                                                                                                                                                          
Neutropenia                                                                                                                                                                                                                        
Anemia                        2                                         1                                           1                                                                                                              
Nausea                         6                                                                                      3                                         3                                                                   
Vomiting                     6                                         2                                           2                                         2                                                                   
Anorexia                     3                                         1                                           2                                                                                                              
Diarrhea                      1                                         1                                                                                                                                                           
Fatigue                        1                                         1                                                                                                                                                           
Liver                            2                                         1                                           1                                                                                                              
Infection                      1                   1                    1                     1                                                                                                                                     



DCR of 100%. Four patients (40%) had SD at distant metastatic
sites, while the other six had PD. All of these six patients with
PD in distant sites had progression of liver metastases. The
response of CA 19-9 after CCRT was 10% (n=1).

The antitumor response of GS was evaluated in all 9
patients receiving GS (Table III). One PR and four cases of
SD were observed with a RR of 11%, and a DCR of 56%.
None of the 10 patients had local pancreatic tumor progression
before withdrawing from the study treatment. The CA 19-9
response of GS was 50% (n=4) in 8 evaluable patients.

The clinical benefit of pain control was evaluated in all 10
patients. Of the 9 patients with baseline pain score ≥2, two
had achieved clinical benefit in pain control and 3 had stable
pain control with the overall pain control rate of 56%. The
other 4 patients had deteriorating pain or increasing doses of
narcotics during the study. One of the 10 patients (10%)
developed bowel obstruction after the study treatment. Of the
6 patients without initial biliary obstruction requiring
drainage, only one patient (17%) eventually developed a new
biliary obstruction before death. Three of all 10 patients
(30%) experienced a BTI during study treatment, and these
3 patients had pancreatic head tumors with biliary drainage.
As shown in Figure 3a and b, the global health, functional

status, and pancreatic cancer-associated symptoms were
maintained throughout the treatment of CCRT and GS.

The median PFS after initiation of GS was 3.0 months
(95% confidence interval [CI], 0-6.0 months). The median
OS after initiation of CCRT and GS was 9.8 (95%CI=7.3-
12.4 months) and 8.7 (95%CI=6.3-11.1 months) months,
respectively. There was a strong association between OS and
PANCES (R2=0.758). After stratification of PANCES into
low-risk (≤median) and high-risk (>median) subgroups,
patients with low-risk PANCES had significantly better OS
than those with high-risk PANCES [low-risk vs. high-risk,
15.1 (95%CI=12.1-18.2) months vs. 4.1 (95%CI=0.5-7.6)
months, respectively, p=0.003; Figure 4].

All the 9 patients entering the GS part received salvage
chemotherapy after disease progression from GS. The most
frequently used salvage regimens were oxaliplatin (n=5) or nab-
paclitaxel-containing (n=4) regimens. As of May 2017, 9 patients
died from disease progression or disease-related complications.

Discussion

In this phase I study of S-1-based CCRT followed by GS in
patients with metastatic PDAC, the MTD had not been
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Figure 3. The dynamic change of functional status, global health, and symptoms in the QLQ-C30 questionnaire (a), and pancreatic cancer-specific
symptoms, satisfaction about medical care, and sexuality in the QLQ-PAN26 questionnaire (b).



identified due to early termination after enrolling the first
patient at dose level 4 (S-1 60 mg/m2/day on 16 consecutive
days and RT of 36 Gy in 12 fractions). Similarly, a previous
phase I/II study had enrolled advanced, including metastatic,
PDAC to test the local tumor control and toxicity of a 5-FU
and cisplatin-based hyperfractionated RT protocol (17). At a
RT dose of 45 Gy in the phase II portion, significant
hematological toxicities requiring G-CSF, as well as
gastrointestinal toxicities were observed (17). The local DCR
of all patients was high (85%, 17/20). However, the median
OS of the metastatic subgroup was only 5 months (17).

Even without direct comparison, S-1 probably has a higher
RR than 5-FU for treatment of advanced PDAC (1, 3). To
increase the treatment efficacy, the combined chemotherapy
regimen, GS, was tested in the GEST study (3). However, the
neutropenia of GS appeared more severe and prevalent when
compared to gemcitabine plus 5-FU (18). Moreover, about
one-fourth of patients in the GEST study had locally
advanced PDAC disease (3). The nature of this disease most
likely differs from metastatic PDAC (19). Furthermore, the
condition of patients with metastatic disease may be more
fragile than in those with locally advanced disease. Since
metastatic PDAC is not curable, we lengthened the dosing
intervals of gemcitabine and S-1 to reduce chemotherapy-
associated toxicities. Even though the RR, DCR, and PFS of
GS in our study were found to be lower than those reported
in the GEST study, the median OS in our study (9.8 months)
was comparable to that in the metastatic subgroup of the
GEST study (9.4 months) (3). Notably, the hematological
toxicities of GS were much lower in our study.

The choice of S-1 for CCRT in our study was based on the
toxicity profiles and RRs in favor of S-1 than gemcitabine in
previous studies (10, 11). In the ECOG study examining
patients with locally-advanced PDAC, 38% of patients
required dose reduction of gemcitabine in combination with
RT, due to grade 3 or higher hematological toxicities (10). In
our study, we investigated lower doses of S-1 and shorter
courses of RT with a short interval of rest before starting
systemic GS to reduce toxicities. Indeed, the toxicity of CCRT
in our study was mild and transient, and the local tumor
growth and associated symptoms and complications were still
well controlled, while preserving QOL. Interestingly, the local
control in the dose level 1 was encouraging. Our results may
raise the issue of further reduction of the dose and course of
RT in the palliative setting of metastatic PDAC to minimize
physical and psychological stress of the patients.

Conventionally, RT is rarely considered in the treatment of
metastatic PDAC (12, 13). Rapid disease progression and
deterioration of PS may be the principal concerns regarding
the use of RT. In our study, while we attempted to balance
treatment-related toxicities and efficacy of CCRT, we still
obtained an acceptable OS in metastatic PDAC. It was noted
that the patients with low-risk PANCES had longer OS than
those with high-risk PANCES. In addition, the negative
impact of liver metastasis on OS had been demonstrated in a
phase II study of gemcitabine plus S-1 in advanced pancreatic
cancer (20). These findings suggested that, for the avoidance
of rapid disease progression, the utilization of our developed
PANCES scoring system might be helpful to select adequate
patients with metastatic PDAC for a specific treatment
modality, such as our CCRT regimen followed by GS.
However, further validation of the clinical use of PANCES
for metastatic PDAC in prospective trials is still required. 

The limitations of our study are the small sample size and
the early termination of the trial. However, the toxicities,
even in the dose level 4, of CCRT were still mild, with an
acceptable OS for metastatic PDAC. Further exploration of
this treatment regimen is warranted in a prospective trial.
This includes the use of RT with 36 Gy in 12 daily fractions
combined with S-1 followed by systemic chemotherapy with
GS, in metastatic PDAC patients with a low-risk PANCES. 
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Figure 4. The overall survival stratified into low-risk PANcreatic Cancer
Extent Score (PANCES) and high-risk PANCES subgroups.
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