
Abstract. Background/Aim: We aimed to evaluate pancreatic
cancer (PC) with positive peritoneal lavage cytology (CY1)
outcomes following a change in adjuvant therapy. Patients and
Methods: The clinicopathological data of patients with
pancreatic adenocarcinoma with CY1 at 14 institutions,
between 2007 and 2015, were collected and analyzed.  Results:

Of the 124 eligible patients, 114 underwent macroscopically
curative resection. Of the 114 patients, 80 (70%) did not have
early recurrence and received postoperative chemotherapy that
was S-1 in 43 (54%), gemcitabine in 31 (39%), and others in
six (7%). The median overall survival was 21.0 months in S-1
and 19.2 in gemcitabine therapy (p=0.23), whereas the median
relapse-free survival was 10.2 and 7.1 months (p=0.03),
respectively. Conclusion: Following the change in adjuvant
therapy, most PC patients with CY1 who underwent
macroscopically curative resection received S-1; however, it
was insufficient. Further development of postoperative
chemotherapy is required.

Pancreatic cancer is the fourth leading cause of cancer-related
deaths in the United States and Japan (1, 2). The incidence of
pancreatic cancer is increasing in Japan, and the 5-year
survival rate is 8.0-9.0% (2). The only management modality
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with curative potential for pancreatic cancer is surgery;
however, more than half of patients cannot undergo resection
due to locally advanced disease or metastatic lesions at the
time of diagnosis.

Positive peritoneal lavage cytology (CY1) in patients with
resectable pancreatic cancer is equivalent to M1 disease
according to the National Comprehensive Cancer Network
guidelines and the American Joint Committee on Cancer
(AJCC) Staging Manual (3, 4). In Japan, macroscopically
curative resection is often performed in patients with
pancreatic cancer who do not have uncurable resection factors
other than CY1; however, previous reports have shown poor
prognosis (5, 6). In a retrospective study of 69 patients with
pancreatic ductal adenocarcinoma with CY1 who underwent
margin-negative resection in seven institutions in Japan,
between 2001 and 2011, the overall survival (OS) of patients
with CY1 was significantly worse than that of those with
negative peritoneal lavage cytology (CY0) (16 vs. 25 months,
respectively; p<0.001), and adjuvant chemotherapy showed
no improvement in survival (5). In another retrospective study
of the Pancreatic Cancer Registry in Japan, between 2008 and
2012, 106 patients with CY1 who underwent tumour
resection were enrolled. In this study, the median OS was
17.5 months, and patients who received adjuvant
chemotherapy had better survival than those who did not
(18.2 vs. 12.6 months, respectively; p<0.04) (6). Although the
survival of patients with CY1 was worse than that of those
with CY0, resection followed by adjuvant chemotherapy
resulted in better outcomes compared to chemotherapy alone. 

In 2007, the Charité Onkologie (CONKO)-001 trial
showed that adjuvant chemotherapy with gemcitabine

improved survival compared to surgery alone (7). In 2013,
the Japan Adjuvant Study Group of Pancreatic Cancer
(JASPAC)-01 trial showed the superiority of S-1 over
gemcitabine as adjuvant chemotherapy for resected
pancreatic cancer (5-year OS: 44.1% vs. 24.4%, respectively;
p<0.0001) (8). Since then, adjuvant chemotherapy with S-1
has been the standard of care in Japan.

S-1 is also administered to patients with CY1 who have
undergone macroscopically curative resection. Previous
studies (5, 6) have included patients treated until 2012;
therefore, the subsequent outcomes following the change in
the standard adjuvant therapy are unknown. This study
aimed to clarify the multidisciplinary treatment and outcome
of patients with resectable pancreatic cancer with CY1, in
Japanese clinical practice. 

Patients and Methods
Study design and participants. This was a multicentre, retrospective,
observational study. Patients with pancreatic adenocarcinoma with
CY1 and no other non-curative resection factors for laparotomy or
laparoscopy, at 14 institutions, between 2007 and 2015, were
enrolled. Patients who received preoperative treatment, resection, or
no resection were also eligible. Patients with histopathological types
other than adenocarcinoma, such as mixed adenoneuroendocrine
carcinoma, were excluded. Collection of peritoneal lavage fluid was
performed according to the Japanese General Rules for the Study of
Pancreatic Cancer (9). Immediately after laparotomy, 100 mL of
physiological saline was injected into the abdominal cavity, and the
washing solution was collected from the pouch of Douglas. Smears
were prepared from the centrifuged deposit, and examined by
experienced pathologists after conventional Papanicolaou and
Giemsa staining. CY1 was defined as Class IV or V, according to the
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Figure 1. Patient treatment characteristics. 



Papanicolaou classification. The common adjuvant chemotherapy
regimens were gemcitabine alone (1,000 mg/m2, intravenously
administered on days 1, 8, and 15, every 4 weeks) or S-1 alone (80-
120 mg/day according to the body surface area for 28 days, followed
by a 14-day rest period, every 6 weeks). Postoperative treatment was
defined as treatment that commenced without recurrence within 3
months after resection, and treatment duration was determined by the
investigators. Early recurrence was defined as recurrence before the
initiation of postoperative chemotherapy. The study was approved by
the ethics committee of each participating institution, and was
conducted in accordance with the ethical guidelines for
epidemiological research. The requirement for written informed
consent was waived owing to the retrospective nature of the study.
Investigators informed participants of their right to opt out of the
study via public announcements. The study was registered in the
University Hospital Medical Information Network Clinical Trials
Registry (UMIN000032477).

Assessment. The following data were collected: clinical data,
including age, sex, Eastern Cooperative Oncology Group
performance status (ECOG PS), laboratory data, perioperative
treatment, recurrence, and survival; surgical data, including type of
surgery, concomitant vascular resection, and postoperative
complications according to the Clavien–Dindo classification; and
pathological data, including tumour differentiation, T and N status
according to the AJCC TNM classification (eighth edition), tumour
size, resection margin status, and number of dissected and metastatic
lymph nodes (4, 10, 11). The Glasgow Prognostic Score (GPS) was
calculated as follows: patients with albumin levels ≥3.5 g/dl and C-
reactive protein (CRP) levels ≤1.0 mg/dl were considered to have a
GPS of 0; those with albumin levels <3.5 g/dl or CRP levels >1.0
mg/dl were considered to have a GPS of 1; and those with both
decreased albumin and increased CRP levels were considered to
have a GPS of 2 (12, 13). The blood neutrophil-to-lymphocyte ratio
(NLR) was calculated as the absolute neutrophil count divided by
the absolute lymphocyte count. The outcomes of patients who
received S-1 or gemcitabine therapy as postoperative treatment were
examined. 

Statistical analyses. The Kaplan–Meier method was used to
estimate OS and relapse-free survival (RFS). OS was defined as
the time from the date of laparotomy or laparoscopy with
peritoneal lavage cytology to death from any cause. RFS was
defined as the time from the date of resection to the diagnosis of
recurrence or death from pancreatic cancer. The log-rank test was
used to compare the survival curves. Categorical variables were
compared using the χ2 test and continuous variables were
compared using the Mann–Whitney U-test. The Cox proportional
hazards regression model was used to perform univariate and
multivariate survival analyses of patients who underwent
macroscopically curative resection. The included variables were
age, sex, ECOG PS, endoscopic ultrasound-guided fine needle
aspiration, neoadjuvant therapy, NLR, GPS, carbohydrate antigen
19-9 (CA19-9) levels, type of surgery, concomitant vascular
resection, pathological T and N stages, resection margin status,
tumour differentiation, and postoperative chemotherapy.
Statistically significant variables in the univariate analysis were
included in the multivariate analysis. Statistical significance was
set at p<0.05. Statistical analyses were performed using SPSS
Version 26.0 for Windows (Chicago, IL, USA).

Results

Patient characteristics. A total of 127 patients were
registered from 14 institutions. Three patients (two with no-
adenocarcinoma and one with liver metastasis) were
excluded. Thus, data from 124 patients were included in the
final analysis. The median age was 67 years, and almost all
patients had an ECOG PS of 0 or 1. Of the 124 patients, 114
underwent macroscopically curative resection (Figure 1).
The characteristics of the patients in the unresected and
resected groups are shown in Table I. Patients who did not
undergo resection were older than those who underwent
resection. Of the 10 patients in the non-resected group, five
had other reasons besides CY1 to avoid resection, such as
old age or invasive surgery; the remaining five discontinued
surgery because of CY1 alone. The surgical and
pathological characteristics of the 114 patients undergoing
macroscopically curative resection are shown in Table II. Of
the 114 patients, distal pancreatectomy with celiac axis
resection and total pancreatectomy were performed in seven
(6.1%) and eight (7.0%) patients, respectively; thirty-four
patients (29.8%) underwent combined vascular resection.
The median maximum tumour diameter was 35 mm
(range=10-100 mm), and the median number of metastatic
lymph nodes was 2 (range=0-24). According to the AJCC
staging system (eighth edition), 44 patients (38.6%) had
pathological T3 stage, and 43 (37.7%) and 45 (39.5%) had
pathological N1 and N2 stages, respectively. Of the patients
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Table I. Patient characteristics.

Characteristic                              Non-resection                  Resection
                                                           group                             group
                                                          (n=10)                          (n=114)

Age (years)
  Median (range)                            75 (62-82)                     66 (44-85)
Gender
  Male/Female                                      6/4                               67/47
ECOG PS
  0/1/Unknown                                    3/7/0                            92/19/3
Neoadjuvant therapy
  Yes/No                                                2/8                               15/99
EUS-FNA
  Yes/No                                                2/8                               27/87
CA19-9 level (U/ml)
  Median (range)                     1,092 (157-12,770)        212.7 (1-77,067)
NLR
  Median (range)                        2.49 (1.24-6.23)           2.31 (0.39-8.21)
GPS
  0/1/2/Unknown                               8/0/2/0                         87/16/5/6

ECOG PS: Eastern Cooperative Oncology Group performance status;
EUS-FNA: endoscopic ultrasound-fine needle aspiration; CA19-9:
carbohydrate antigen 19-9; NLR: neutrophil-to-lymphocyte ratio; GPS:
Glasgow Prognostic Score. 



who underwent macroscopically curative resection, 80
(70%) had no recurrence and started postoperative
chemotherapy within 3 months after resection (Figure 1).
Almost all patients received the same regimen of adjuvant
therapy, following curative resection. The postoperative
chemotherapy regimen was S-1 in 43 patients (54%),
gemcitabine in 31 (39%), and others in six (7%). Ten
patients (9%) had early recurrence before starting
postoperative chemotherapy, and 24 (21%) were followed
up without postoperative treatment.

Survival and recurrence. The median OS and RFS in the
resected group were 16.7 and 7.2 months, respectively, and
the median OS in the non-resected group was 9.2 months.
Among patients who underwent macroscopically curative
resection, the median OS of patients who received
postoperative treatment without early recurrence was 20.6
months, and that of those undergoing observation with no
postoperative treatment or with early recurrence were 13.8
and 7.9 months, respectively [hazard ratio (HR)=0.67, 95%
confidence interval (CI)=0.41-1.1; p=0.11] (Figure 2).

Recurrence was observed in 106 (93%) of the 114 patients
who underwent macroscopically curative resection. The
major sites of recurrence were the peritoneum (39%), liver
(34%), local recurrence (22%), lymph nodes (13%), and
lungs (10%).

Univariate and multivariate analyses. In the univariate
analysis, the type of surgery, concomitant vascular resection,
T stage, N stage, and resection margin status were significant
prognostic factors for OS, while the type of surgery,
concomitant vascular resection, T stage, N stage, tumour
differentiation, and postoperative chemotherapy were
significant prognostic factors for RFS. In the multivariate
analysis, total pancreatectomy and R1 resection were
independent poor prognostic factors for OS, while T stage
and tumour differentiation were significant prognostic factors
for RFS (Table III and Table IV). 

Comparison between S-1 and gemcitabine. The characteristics
of patients who received postoperative chemotherapy with S-
1 and gemcitabine are shown in Table V. There were no
significant differences between both treatment groups in terms
of background, surgical, and pathological factors. The median
OS was 21.0 months in the S-1 group and 19.2 in the
gemcitabine group (HR=0.73, 95%CI=0.44-1.22; p=0.23); the
median RFS was 10.2 and 7.1 months, respectively (HR=0.58,
95%CI=0.36-0.95; p=0.03) (Figure 3). The site of recurrence
was similar in both treatments (Table VI).

Discussion

This is the first study to clarify the outcome of postoperative
treatment, according to the regimen, for patients with CY1 who
underwent macroscopically curative resection. Most patients
received adjuvant chemotherapy after curative resection for
pancreatic cancer. The median OS and RFS with S-1 and
gemcitabine as adjuvant treatment were 21.0 and 19.2 months
and 10.2 and 7.1 months, respectively. Compared to
gemcitabine, S-1 improved RFS; however, OS was comparable.

Several studies have shown that postoperative treatment did
not significantly improve OS in patients with CY1 (5, 14).
Previous studies reported that the median OS of patients with
CY1 who underwent macroscopically curative resection and
received adjuvant treatment was 15.3-18.2 months (5, 6, 14).
The patients enrolled in these studies had been treated before
2012, and it was assumed that most patients received
gemcitabine as postoperative treatment. Adjuvant chemotherapy
for pancreatic cancer is changing worldwide, from gemcitabine
to a more effective regimen. The JASPAC-01 trial demonstrated
that the HRs for mortality and relapse with S-1 compared to
gemcitabine were 0.57 (95%CI=0.44-0.72; p<0.0001 for
superiority) and 0.60 (95%CI=0.47-0.76; p<0.0001),
respectively (8). In the JASPAC-01 trial, patients with CY1
were excluded; therefore, the efficacy of S-1 in patients with
CY1 who underwent macroscopically curative resection is
unknown. In our study, S-1 therapy improved RFS compared to
gemcitabine therapy; however, OS was comparable. This
suggests that S-1 therapy is insufficient for treating resected
pancreatic cancer with CY1.
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Table II. Surgical and pathological characteristics.

Characteristic                                                               Patients (n=114)

Type of surgery
  PD/DP/DP-CAR/TP                                                       44/55/7/8
Concomitant vascular resection
  Yes/No                                                                               34/80
Postoperative complications (≥CD III)
  Yes/No                                                                               31/83
Tumour differentiation
  Well/Mod/Poor                                                                27/74/13
T stage (AJCC 8th)
  1/2/3                                                                                 8/62/44
N stage (AJCC 8th)
  0/1/2                                                                                26/43/45
Resection margin status
  R0/R1/Unknown                                                              76/31/7
Tumour size (mm)
  Median (range)                                                             35 (10-105)
Number of dissected LNs
  Median (range)                                                              30 (1-100)
Number of positive LNs
  Median (range)                                                                2 (0-24)

AJCC 8th: American Joint Committee on Cancer staging system (eighth
edition); CD: Clavien–Dindo classification; DP: distal pancreatectomy;
DP-CAR: distal pancreatectomy with coeliac axis resection; LN: lymph
node; PD: pancreatoduodenectomy; TP: total pancreatectomy. 
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Figure 2. Kaplan–Meier curves of overall survival (OS) according to postoperative treatment of patients who underwent macroscopically curative
resection. The blue, green, and red lines indicate postoperative treatment without recurrence, observation with no postoperative treatment, and
early recurrence before starting postoperative treatment, respectively. The median OS of patients receiving postoperative treatment, undergoing
observation, and with early recurrence was 20.6, 13.8, and 7.9 months, respectively.

Figure 3. Kaplan–Meier curves of (A) overall survival (OS) and (B) relapse-free survival (RFS) according to the postoperative treatment regimen.
The blue and red lines indicate S-1 and gemcitabine therapy, respectively. The median OS and RFS of patients treated with S-1 and gemcitabine
therapy were 21.0 and 10.2 months and 19.2 and 7.1 months, respectively. 



The PRODIGE 24/CCTG PA.6 is a phase III, multicentre,
randomized clinical trial of postoperative leucovorin calcium,
fluorouracil, irinotecan hydrochloride, and oxaliplatin
(mFOLFIRINOX) versus gemcitabine alone for curatively
resected pancreatic cancer (15). The median disease-free

survival was 12.8 (95%CI=11.7-15.2) months for patients in
the gemcitabine arm and 21.6 (95%CI=17.5-26.7) months for
those in the mFOLFIRINOX arm (HR=0.58, 95%CI=0.46-
0.73). The median OS was 35.0 (95%CI=28.7-43.9) and 54.4
(95%CI=41.8-not reached) months, respectively, favouring the
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Table III. Univariate and multivariate analyses of overall survival.

Factor                                                              n                                          Univariate                                                                Multivariate

                                                                                             HR                     95%CI                   p-Value                 HR                 95%CI               p-Value

Age                                                               114                 1.00                  0.97-1.02                   0.84                                                                        
Gender
   Male                                                            67
   Female                                                        47                 1.13                  0.75-1.69                   0.57                      
ECOG PS
   0                                                                  92
   1                                                                  19                 0.93                  0.54-1.59                   0.78                                                                        
Neoadjuvant therapy
   No                                                               99
   Yes                                                              15                 0.90                  0.48-1.70                   0.75
EUS-FNA
   No                                                               87
   Yes                                                              27                 0.96                  0.59-1.57                   0.88                      
CA19-9                                                         111                 1.00                  1.00-1.00                   0.52                                                                        
NLR                                                              113                 1.01                  0.91-1.12                   0.88                                                                        
GPS score
   0                                                                  87
   1                                                                  16                 1.22                  0.69-2.17                   0.50
   2                                                                    5                 1.40                  0.56-3.48                   0.47                      
Type of surgery
   PD                                                               44
   DP                                                               55                 0.71                  0.46-1.10                   0.12                   0.95               0.53-1.70              0.86
   DP-CAR                                                       7                 1.56                  0.69-3.49                   0.28                   2.54               0.94-6.88              0.07
   TP                                                                  8                 2.4                    1.06-5.46                   0.04                   4.11               1.59-10.6              0.004
Concomitant vascular resection
   No                                                               80                   
   Yes                                                              34                 1.70                  1.10-2.62                   0.02                   1.02               0.55-1.90              0.94
T stage (AJCC 8th)
   T1                                                                  8
   T2                                                                62                 2.35                  0.93-5.93                   0.07                   1.96               0.76-5.07              0.16
   T3                                                                44                 2.64                  1.03-6.72                   0.04                   1.53               0.56-4.18              0.40
N stage (AJCC 8th)
   N0                                                               26
   N1                                                               43                 1.27                  0.72-2.25                   0.41                   1.36               0.71-2.59              0.36
   N2                                                               45                 2.09                  1.20-3.65                   0.01                   1.94               0.97-3.85              0.06
Resection margin status
   R0                                                                76
   R1                                                                31                 1.89                  1.19-2.98                  0.007                  1.93               1.11-3.37              0.02
Tumour differentiation
   Well                                                             27
   Moderate                                                     74                 1.42                  0.86-2.34                   0.17
   Poor                                                             13                 1.80                  0.89-3.67                   0.11                                                
Postoperative chemotherapy
   Gemcitabine                                                31
   S-1                                                               43                 0.74                  0.44-1.22                   0.24
   Other regimens                                             6                 0.39                  0.13-1.11                   0.08
   No treatment                                               34                 1.41                  0.85-2.34                   0.19



mFOLFIRINOX arm (HR=0.64, 95%CI=0.48-0.86). Based on
these results, in the National Comprehensive Cancer Network
and American Society of Clinical Oncology clinical practice

guidelines, mFOLFIRINOX is the preferred regimen for the
adjuvant treatment of patients with an ECOG PS of 0 or 1,
following resection (3, 16). FOLFIRINOX is unapproved as
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Table IV. Univariate and multivariate analyses of and relapse-free survival.

Factor                                                              n                                          Univariate                                                                Multivariate

                                                                                             HR                     95%CI                   p-Value                 HR                 95%CI               p-Value

Age                                                               114                 1.00                  0.97-1.02                   0.66                                                                        
Gender
   Male                                                            67
   Female                                                        47                 0.99                  0.67-1.45                   0.95
ECOG PS
   0                                                                  92
   1                                                                  19                 0.70                  0.41-1.19                   0.19                      
Neoadjuvant therapy
   No                                                               99
   Yes                                                              15                 0.77                  0.43-1.38                   0.38
EUS-FNA
   No                                                               87
   Yes                                                              27                 0.98                  0.62-1.54                   0.92                      
CA19-9                                                         111                 1.00                  1.00-1.00                   0.69                                                                        
NLR                                                              113                 1.01                  0.92-1.12                   0.78                                                                        
GPS score
   0                                                                  87
   1                                                                  16                 1.18                  0.69-2.02                   0.55
   2                                                                    5                 1.46                  0.59-3.63                   0.41                      
Type of surgery
   PD                                                               44
   DP                                                               55                 0.78                  0.51-1.19                   0.25                   0.92               0.51-1.66              0.78
   DP-CAR                                                       7                 2.16                  0.96-4.86                   0.06                   2.42               0.93-6.29              0.07
   TP                                                                  8                 2.36                  1.10-5.09                   0.03                   1.73               0.75-3.99              0.20
Concomitant vascular resection
   No                                                               80
   Yes                                                              34                 1.82                  1.20-2.75                  0.005                  1.70               0.93-3.10              0.09
T stage (AJCC 8th)
   T1                                                                  8
   T2                                                                62                 3.32                  1.29-8.51                  0.013                  2.79               1.04-7.50              0.04
   T3                                                                44                 4.20                 1.62-10.89                 0.003                  3.01               1.06-8.50              0.04
N stage (AJCC 8th)
   N0                                                               26
   N1                                                               43                 1.17                  0.70-1.97                   0.55                   1.10               0.60-2.03              0.75
   N2                                                               45                 1.76                  1.05-2.95                   0.03                   1.49               0.77-2.89              0.23
Resection margin status
   R0                                                                76
   R1                                                                31                 1.54                  1.00-2.38                   0.05                                                
Tumour differentiation
   Well                                                             27
   Moderate                                                     74                 1.16                  0.73-1.83                   0.54                   1.64               0.96-2.81              0.07
   Poor                                                             13                 2.46                  1.25-4.84                  0.009                  4.02               1.88-8.60            <0.001
Postoperative chemotherapy
   Gemcitabine                                                31
   S-1                                                               43                 0.60                  0.37-0.97                   0.04                   0.59               0.35-0.99              0.05
   Other regimens                                             6                 0.57                  0.24-1.38                   0.22                   0.41               0.15-1.01              0.07
   No treatment                                               34                 1.30                  0.79-2.14                   0.30                   1.31               0.74-2.29              0.36

ECOG PS: Eastern Cooperative Oncology Group performance status; EUS-FNA: endoscopic ultrasound-fine needle aspiration; CA19-9: carbohydrate
antigen 19-9; NLR: neutrophil-to-lymphocyte ratio; GPS: Glasgow Prognostic Score; AJCC 8th: American Joint Committee on Cancer staging
system (eighth edition); PD: pancreatoduodenectomy; DP: distal pancreatectomy; DP-CAR: distal pancreatectomy with celiac axis resection; TP:
total pancreatectomy.



adjuvant chemotherapy in Japan, and its tolerability and
feasibility as postoperative treatment for patients undergoing
resection are unknown. Therefore, even if CY1 is regarded as
M1 disease, it is unlikely that FOLFIRINOX is administered
to patients with CY1 who underwent macroscopically curative
resection in Japan.

Several studies have reported that CY1 is associated with
poor prognosis in patients who underwent curative resection
(5, 6, 14, 17-22). In addition to CY1, the following
prognostic factors were identified: preoperative serum CA19-
9 levels, tumour location, tumour size, portal vein resection,
lymph node metastasis, residual tumour, tumour
differentiation, vascular invasion, lymphatic invasion, bile
duct invasion, and adjuvant chemotherapy (5, 6, 14, 19, 20,
22-24). In contrast, some studies have reported that no
prognostic factors were identified, or that CY1 was an
insignificant prognostic factor (14, 21). In our study, total
pancreatectomy and R1 resection were associated with poor
prognosis. As shown in these studies, many prognostic
factors have been reported in pancreatic cancer, and it is
unlikely that specific factors define prognosis. 

Preoperative treatment is becoming the standard therapy
for resectable pancreatic cancer. In the Prep-02/JSAP-05
trial, the combination chemotherapy of gemcitabine and S-
1, as neoadjuvant treatment for resectable pancreatic cancer,
significantly improved survival (25). It has also been
reported that 7% (4/56) of patients who received neoadjuvant
chemotherapy had positive peritoneal lavage cytology (26).
However, both neoadjuvant therapy and postoperative
treatment with S-1 were not significantly associated with

survival in our analysis. This suggests that CY1 may be a
strong poor prognostic factor. Although resection for
pancreatic cancer with CY1 has been controversial,
comprehensive treatment strategies including perioperative
chemotherapy, duration of treatment, and surgical treatment
should be considered. The development of perioperative
treatments will continue to improve the survival of patients
with pancreatic cancer. It is expected that more effective
treatments will be established to overcome various poor
prognostic factors, including CY1.

This study has some limitations. First, a central review of
peritoneal lavage cytology was not performed. Therefore, to
accumulate reliable subjects, Papanicolaou Class IV and V
were included, while Class III was excluded. Second, the
duration of postoperative treatment was not uniform. However,
patients in whom postoperative treatment was started within 3
months were included in the postoperative treatment group.
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Table V. Patient characteristics according to the regimen.

Characteristic                                                                                                           S-1 (n=43)                         Gemcitabine (n=31)                       p-Value

Age (years)                                                       Median                                                  66                                               66                                         0.66
Gender                                                              Male/Female                                      22/21                                         18/13                                      0.56
ECOG PS                                                          0/1/Unknown                                     36/7/0                                        23/6/2                                     0.22
Neoadjuvant therapy                                        Yes/No                                                 9/34                                           4/27                                       0.37
EUS-FNA                                                         Yes/No                                                13/30                                          6/25                                       0.29
CA19-9 level (U/ml)                                        Median                                               178.5                                           287                                        0.21
NLR                                                                  Median (range)                          2.31 (0.89-4.08)                        2.54 (1.33-6.31)                             0.39
GPS                                                                   0/1/2/Unknown                                33/7/1/2                                     24/5/0/2                                    0.70
Type of surgery                                                PD/DP/DP-CAR/TP                       17/23/1/2                                   11/16/3/1                                   0.58
Concomitant vascular resection                      Yes/No                                                10/33                                          8/23                                       0.80
Postoperative complications (≥CD III)           Yes/No                                                11/32                                         10/21                                      0.53
Tumour differentiation                                     Well/Mod/Poor                                  5/35/3                                        9/18/4                                     0.09
T stage (AJCC 8th)                                          1/2/3                                                  4/25/14                                      3/12/16                                    0.23
N stage (AJCC 8th)                                          0/1/2                                                  9/16/18                                       9/13/9                                     0.50
Resection margin status                                   R0/R1/Unknown                              28/13/2                                       22/7/2                                     0.75

ECOG PS: Eastern Cooperative Oncology Group performance status; EUS-FNA: endoscopic ultrasound-fine needle aspiration; CA19-9: carbohydrate
antigen 19-9; NLR: neutrophil-to-lymphocyte ratio; GPS: Glasgow Prognostic Score; CD: Clavien–Dindo classification; AJCC 8th:American Joint
Committee on Cancer staging system (eighth edition); PD: pancreatoduodenectomy; DP: distal pancreatectomy; DP-CAR: distal pancreatectomy
with celiac axis resection.; TP: total pancreatectomy. 

Table VI. Recurrence sites according to postoperative chemotherapy.

                                               S-1, n=43                  Gemcitabine, n=31
                                                  N (%)                                N (%)

Recurrence                               37 (86)                           31 (100)
Peritoneum                                19 (44)                           12 (39)
Liver                                          15 (35)                             8 (26)
Local recurrence                         6 (14)                             8 (26)
Lymph nodes                              5 (12)                             5 (16)
Lung                                            2 (4.7)                            5 (16)



Furthermore, in terms of postoperative treatment, this study
included the largest number of patients with CY1, and we
believe that the results shown will be useful.

In conclusion, most patients with pancreatic cancer with
CY1 who underwent macroscopically curative resection
received S-1 therapy as postoperative treatment following the
report of the JASPAC-01 trial, and the median OS and RFS
were 21.0 and 10.2 months, respectively. However, its efficacy
is insufficient, and further studies on the postoperative
treatment of patients with resectable pancreatic cancer with
CY1 are required. 
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