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Case Report
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Background: Pancreatic ductal adenocarcinoma (PDAC) is one of the most lethal cancers worldwide. 
Radical resection is currently the only potential curative treatment. However, over 80% of patients present 
with unresectable tumor at the time of diagnosis. It is recommended that patients with unresectable 
pancreatic cancers be offered neoadjuvant treatment. A combination of gemcitabine and S-1 (GS-1) has been 
reported to be an effective regimen for unresectable pancreatic cancers, however, there have been no reports 
of pathological complete response up until now. 
Case Description: Herein, we present a 67-year-old male who presented with a 4-month history of 
upper abdominal and back pain, as well as unintentional weight loss. Abdominal computed tomography 
(CT) confirmed a hypovascular mass in the pancreas neck consistent with unresectable pancreatic cancer. 
Positron emission tomography (PET)/CT also revealed a high fludeoxyglucose (FDG)-avid lesion in the 
pancreas neck without evidence of distant metastasis. Pancreatic adenocarcinoma was confirmed with 
ultrasound-guided fine-needle aspiration cytology. The patient was recommended to undergo treatment 
with gemcitabine and S-1. After 5 cycles of neoadjuvant chemotherapy, CT and PET/CT both revealed the 
disappearance of the lesion and a pancreaticoduodenectomy was offered as a potentially curative treatment. 
Histological assessment revealed no evidence of residual adenocarcinoma [ypT0N0 (0/38)]. The tumor 
marker cancer antigen (CA)125 increased one month after the surgery, resulting in two additional cycles of 
GS-1. This patient remained disease-free for 21 months after surgery. 
Conclusions: This report is the first to present a case of a pathological complete response in a patient 
with locally advanced pancreatic cancer following GS-1 treatment, suggesting radical resection after GS-1 
chemotherapy might be a potential curative treatment strategy for unresectable PDAC.
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Introduction

Pancreatic ductal adenocarcinoma (PDAC) is the fourth 
most lethal malignancy worldwide. Over 80% of PDAC 
patients present with unresectable tumors at the time of 
diagnosis, with almost half of the tumors being locally 
advanced, invading or even encasing the celiac axis, 
abdominal aorta, or superior mesenteric artery (1). Recent 
research has reported on the efficacy of neoadjuvant 
treatment in pancreatic tumors, and this may have 
promising effects on surgical excision and quality of life 
(QoL). Pathologic complete response (pCR) is defined as 
no viable residual tumor, which is much more anecdotal in 
pancreatic cancer than in other cancers after neoadjuvant 
therapies. Herein, we present a case of a patient with locally 
advanced PDAC who achieved pCR after neoadjuvant 
treatment with gemcitabine and S-1 (GS-1). We present 
the following case in accordance with the CARE reporting 
checklist (available at https://gs.amegroups.com/article/
view/10.21037/gs-22-6/rc).

Case presentation

A 67-year-old Chinese male presented to Peking Union 
Medical College Hospital in December 2016, with a 
4-month history of upper abdominal and back pain as well 
as unintentional weight loss. He had a personal history of 
smoking, and his family history included one brother with 
pancreatic cancer and another brother with rectal cancer. 

Laboratory exams showed normal complete blood 
count and serum bilirubin. His liver enzymes were 
slightly elevated, and his amylase (AMY) was 173 U/L  
(25–125 U/L). On first visit, his carbohydrate antigen (CA)19-
9 was 1,299 U/mL (0–34 U/mL), CA125 was 86.7 U/mL  
(reference range, 0–35 U/mL), and carcinoembryonic 
antigen (CEA) was 23.2 ng/mL (0–5 ng/mL). 

Abdominal enhanced computer tomography (CT) scan 
revealed a hypovascular mass (1.86 cm × 1.67 cm) in the 
pancreas neck, radiographically consistent with PDAC. This 
mass almost completely encircled the common hepatic artery 
(CHA), as well as the splenic artery and vein (Figure 1).  
Multiple retroperitoneal small lymph nodes (LNs) were also 
observed in the enhanced CT images.

The patient underwent a positron emission tomography-
computed tomography (PET/CT), which revealed a high 
fludeoxyglucose (FDG)-avid lesion (3.3 cm × 2.5 cm × 3.9 cm,  
SUVmax 10.2) in the pancreas neck (Figure 2), as well as an 
enlarged LN with increased FDG uptake (SUVmax 1.5–1.6), 

without evidence of distant metastasis. Percutaneous 
ultrasound (US)-guided biopsy of the lesion showed cytology 
consistent with PDAC (Figure 3).

The patient was diagnosed with locally advanced, 
unresectable pancreatic adenocarcinoma (cT4NxM0, 
stage III) according to the 8th American Joint Committee 
on Cancer (AJCC) TNM classification. At the time of 
diagnosis, the patient’s body surface area (BSA) was 1.59 m2  
and his functionality was consistent with Eastern 
Cooperative Oncology Group (ECOG) grade 1. It was 
recommended that the patient receive chemotherapy with 
gemcitabine (1.4 g qd on days 1 and 8), combined with 
S-1 (40 mg qd + 60 mg qn from day 1 to day 14) for each 
course of treatment. As grade 4 neutropenia was observed 
during the first course, doses of gemcitabine and S-1 were 
reduced accordingly. After the second cycle, expression 
of the tumor markers decreased (Figure 4), and the tumor 
showed obvious shrinkage (Figure 5). These improvements 
indicated a partial response (PR) to therapy according to 
the Response Evaluation Criteria in Solid Tumors (RECIST, 
version 1.1). 

After 5 cycles of chemotherapy, the tumor markers 
decreased significantly, with CA125 and CEA levels 
reaching the normal range, and CA19-9 levels were just 
slightly above the upper normal limits (Figure 4). Enhanced 
CT images and three-dimensional reconstructed images 
showed that the tumor had disappeared, and no constriction 
was found in the celiac trunk, CHA, nor splenic artery 
(Figure 6). Restaging PET/CT showed no FDG-avid uptake 
in the neck of the pancreas nor the surrounding structures 
(Figure 7).

According to the significantly improved CT results 
and negative FDG-avid uptake on PET-CT, the patient 
underwent pancreaticoduodenectomy in June 2017. No 
vascular resection nor reconstruction was required, and 
the postoperative process was uneventful. Histological 
assessment of the specimen revealed no evidence of residual 
adenocarcinoma, and only scattered foci of grade 2 pancreatic 
intraepithelial neoplasia (PanIN2) were observed (Figure 8).  
All 38 resected LNs were negative for malignancy, 
confirming a complete pathological response (ypT0N0).

In the follow-up visit one month after the surgery, the 
patient’s CA125 increased to 161 U/mL (Figure 4). Two 
more cycles of GS-1 chemotherapy were considered. The 
dose of gemcitabine was reasonably reduced as a grade 3 
neutropenia was observed after the first cycle. The value 
of CA125 eventually decreased. Tumor recurrence and 
metastasis occurred 21 months after surgery based on the 

https://gs.amegroups.com/article/view/10.21037/gs-22-6/rc
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results of CT and PET-CT, and the patient was eventually 
lost to follow-up at 27 months after surgery. All procedures 
performed in this study were in accordance with the ethical 
standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised 
in 2013). Written informed consent was obtained from the 
patient for publication of this case report and accompanying 
images. A copy of the written consent is available for review 
by the editorial office of this journal.

Discussion

PDAC is one of the most devastating malignancies with 
only 20–25% of PDAC patients receiving surgical resection 
and adjuvant therapy (2). Unfortunately, radical surgery 
is not possible for most patients due to locally advanced 

or metastatic lesions. To downstage unresectable lesions 
and proceed to subsequent surgery, great effort has been 
invested into exploring neoadjuvant chemotherapy with 
or without concomitant radiotherapy in patients with 
pancreatic cancers. The main agents of neoadjuvant 
chemotherapy for pancreatic cancer nowadays include 
gemcitabine, 5-fluorouracil (5-FU) and its oral analogues, 
mitomycin C, and platinum compounds. As monotherapies, 
both gemcitabine and 5-FU or its oral analogues, have 
been widely investigated and found to be associated with 
unsatisfactory outcomes. Recently, more attention has 
focused on combination therapies, such as FOLFIRINOX 
(folinic acid, fluorouracil, irinotecan, and oxaliplatin) 
and gemcitabine-based and 5-FU-based regimens 
(additional components include mitomycin, cisplatin, 
oxaliplatin, capecitabine, S1, etc.). However, the efficacy 

Figure 1 Axial CT demonstrating large mass in the pancreas neck 
which infiltrated the common hepatic artery, splenic artery and 
vein before neoadjuvant therapy.

Figure 2 PET/CT images (coronal images on the left, axial images on the right). A FDG-avid uptake lesion in the neck of the pancreas  
(3.3 cm × 2.5 cm × 3.9 cm, SUVmax 10.2). PET/CT, positron emission tomography-computed tomography; FDG, fludeoxyglucose.

Figure 3 Pancreatic adenocarcinoma cells were found in the 
bioptic specimen [hematoxylin and eosin (H&E) stained, 400×].
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of these treatments is still controversial. Heinemann et al. 
performed a meta-analysis including 15 randomized trials 
to compare single-agent gemcitabine to gemcitabine-based 
two-drug combination chemotherapy, and a significant 
survival improvement was achieved in gemcitabine 
+ fluoropyrimidines or platinum analogs, while such 
improvement was not observed in other combination (3).  
Several prospective phase II trials and database analyses 
have suggested that there are advantages to neoadjuvant 
therapy, including tumor downstaging, lower surgical 
complication rates, improved QoL, and favorable overall 
survival (OS) (4). Despite neoadjuvant therapy presenting as 
a promising treatment for pancreatic cancer, there remain 
some important limitations, and much debate is focused 
on the safety including toxicities, infections, deterioration 
of nutritional status and disease progression, as well as 
on inclusion criteria of neoadjuvant chemotherapy for 
primarily resectable or borderline resectable tumors (5). 

Resectability of localized pancreatic tumor is frequently 

impeded by the infiltration of adjacent structures, such as 
celiac arteries and superior mesenteric vessels. As vascular 
resection is thought to be risky or even impossible for 
some pancreatic cancer surgeons, the resectability of 
advanced tumors is extremely dependent on their individual 
experience and proficiency. Currently, the classification of 
locally advanced PDAC is consistent, with unresectable 
tumors defined as lesion abutment over 180 degrees of 
the mesenteric or hepatic arteries, as well as involving 
the superior mesenteric vein (SMV) without practicable 
reconstruction (6).

The initial therapy for locally advanced PDAC is mono- 
or combination systemic chemotherapy. Gemcitabine has 
obvious advantages in palliating the disease and improving 
OS, making it the standard treatment for advanced 
PDAC. The oral fluoropyrimidine S-1 consists of the 
5-fluorouracil (5-FU) prodrug tegafur, and two enzyme 
inhibitors, 5-chloro-2,4-dihydroxypyridine (CDHP) and 
potassium oxonate (OXO). S-1 was designed with the 
aim of enhancing the anticancer activity of 5-FU, while 
reducing its gastrointestinal toxicity. A phase 3 trial carried 
out by Uesaka et al. investigated the non-inferiority of S-1 
to gemcitabine as adjuvant chemotherapy for pancreatic 
cancer, and results showed the 5-year OS was 24.4% vs. 
44.1% (gemcitabine group vs. S-1 group, P<0.0001) (7). 
The efficacy of S-1 has also been confirmed in other solid 
tumors, including gastric, colorectal, head and neck, breast, 
and non-small cell lung cancers (8). 

Table 1 summarizes the randomized controlled trials 
(RCTs) and retrospective studies in the literature exploring 
the efficacy of GS-1 in advanced pancreatic cancer with or 
without metastasis. 
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Figure 4 Changes of the values of tumor markers during the management (the left Y-axis represents the value of CA19-9, the right Y-axis 
represents the value of CA125 and CEA).

Figure 5 Axial CT demonstrating the mass in the neck of pancreas 
shrank after 2 cycles of neoadjuvant therapy.
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Figure 6 Axial CT (left) showed a little area with low enhancement where the previous tumor located, and in the three-dimensional 
reconstructed image, no constriction was found in celiac trunk, common hepatic artery and splenic artery after 5 cycles of neoadjuvant 
therapy.

Figure 7 PET/CT images (coronal images on the left, axial images on the right). Absence of FDG-avid uptake in the pancreas after 5 cycles 
of the neoadjuvant therapy. PET/CT, positron emission tomography-computed tomography; FDG, fludeoxyglucose.

Figure 8 H&E sections demonstrating pancreatic tissue with 
dense fibrosis, residual ducts, and islet cells. No evidence of 
residual carcinoma (40×).

Ueno et al. conducted a phase III clinical trial enrolling 
834 patients affected by locally advanced and metastatic 
pancreatic cancer, with the aim of investigating the 
noninferiority of S-1 alone and the superiority of GS-1 
compared with gemcitabine alone (5). The objective 
response rate (ORR) and disease control rate (DCR) in the 
GS-1 group were 29.3% and 71.5%, respectively, which 
were significantly higher than the rates observed in the 
gemcitabine group. Compared with gemcitabine, GS-1 
showed an advantage in improving progression free survival 
(PFS), while it failed to achieve a statistically significant 
improvement in OS. Imaoka et al. further analyzed the data 
from elderly patients in the RCT (9). The results showed 
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similar objective ORR and OS in the three groups but a 
higher rate of hematological events in the GS-1 subgroup. 
Therefore, it was recommended that GS-1 be used with 
caution as the first-line treatment for elderly patients. To 
reconfirm the results achieved in the previous RCT and 
to further explore the efficacy of GS-1, Okusaka et al. 
prolonged the follow-up period and concluded that S-1 can 
be used as a standard treatment for advanced pancreatic 
cancer (10).

Nakai et al. reported a randomized phase II trial 
comparing the efficacy, safety, and dose intensity between 
gemcitabine and GS-1 in advanced pancreatic cancer (11). 
Although a higher one-year survival rate and longer median 
PFS were demonstrated in the GS-1 group compared with 
gemcitabine alone, the OS showed no statistical difference. 
Moreover, further analysis in patients with locally advanced 
tumors indicated no statistically significant results in 
median PFS nor OS. Another two RCT studies consistently 
showed the superiority or noninferiority of GS-1 in terms 
of ORR, DCR, median PFS, and OS compared to the 
gemcitabine alone, and similar results were observed in a 
retrospective study (12-14). However, a higher frequency 
of adverse events tended to occur in the GS-1 group, and 
the major grade 3–4 adverse events included neutropenia, 
thrombocytopenia, and skin rash (12,14).

Wada et al. reported a series of 52 patients affected by 
locally advanced and metastatic pancreatic cancer treated 
with biweekly GS-1 (15). This regimen might be an 
alternative option for unresectable pancreatic cancer, as 
suggested by the long OS and PSF, high ORR and DCR, 
and low frequency of severe adverse events with a 5.8% rate 
of hematological toxicity. 

Although the above studies all suggested that GS-1 has 
promising clinical benefits, the patients enrolled in these 
studies were all Asians. Recently, Winther et al. published 
a breakthrough study exploring the efficacy and toxicity of 
GS-1 in Caucasian patients with unresectable pancreatic 
cancer (16). A total of 64 patients were enrolled and 48 
received GS-1 as initial therapy. The data indicated that 
GS-1 was reliable, safe, and showed promising efficacy 
in the Caucasian population, with an ORR of 25.0%, a 
DCR of 75.0%, a 7.7-month median PFS [95% confidence 
interval (CI): 6.7 to 8.9], and a 11.5-month median OS 
(95% CI: 9.7 to 12.3). Additionally, the most common 
adverse event was fatigue (86%) and grade 3 events only 
occurred in 3% of patients. Cao et al. performed a meta-
analysis including 4 RCTs to examine the efficacy of GS-1, 
and results showed a significant OS improvement in locally 

advanced patients but not in metastatic patients, which 
suggested its disadvantage in metastatic cases (17).

A pCR indicates the presence of neoplastic tissue without 
viable invasive cancer cells within the specimen. To date, 
pCR in pancreatic cancer has always been observed with 
chemoradiation, rather than chemotherapy alone. Barugola 
et al. reported that neoadjuvant therapy could lead to a 
7% pCR in patients with borderline resectable or locally 
advanced PDAC (18). Tatsuguchi et al. reported a case 
that a 72-year-old male with far advanced intrahepatic 
cholangiocarcinoma achieved a pCR after 10 cycles of GS-1 
chemotherapy (19). In addition, a patient with advanced 
gastric cancer was also reported to achieve a pCR after 
S-1 chemotherapy (20). These cases suggested that GS-1 
chemotherapy could be a hopeful frontline treatment for 
advanced carcinoma. To the best of our knowledge, the 
patient presented herein is the first case report of a complete 
pathological response in a patient affected by a locally 
advanced PDAC treated with GS-1. Indeed, studies in the 
literature have confirmed that neoadjuvant chemotherapy 
with GS-1 is safe and can provide a high response rate and 
long OS in Asian patients, and similar potential benefits 
have also been observed in the Caucasian population. 

Although there have been several studies confirmed the 
efficacy of GS-1 or S-1 chemotherapy in pancreatic cancer, 
our manuscript firstly reported a rare outcome of pCR 
following GS-1 therapy, suggesting radical resection after 
GS-1 chemotherapy might be a potential curative treatment 
strategy for unresectable PDAC. As tumor heterogeneity 
has a great impact on chemotherapy efficacy, it is very 
important to select the corresponding chemotherapeutic 
drugs according to the tumor characteristics of different 
patients. In the future, drug screening based on the 
molecular characteristics of patients will become a potential 
breakthrough in pancreatic cancer treatment.
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