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Background: Pancreatic ductal adenocarcinoma (PDAC) is one of the most refractory and
lethal cancer. The overall survival is dismal due to the high frequency of recurrence and
metastasis after surgery and resistance to chemotherapy. Patients with the locally advanced or
metastatic disease usually have the poorest prognosis. Herein, we report a rare highly
responsive PDAC with liver metastasis.

Case Presentation: A 49-year-old female presented with dull abdominal and back pain,
discomfort after eating, fatigue, and recent weight loss of 5 kg. Clinical examination was normal
and no relevant oncological history was observed. A routine blood test showed low red blood cell
count and low hemoglobin level. Markedly increased carcinoembryonic antigen (CEA) and
carbohydrate antigen (CA) 125 levels were detected. Computer tomography (CT) of the abdo-
men revealed a massive pancreatic tumor with the invasion of almost all important surrounding
blood vessels and liver metastasis. After the genetic test and percutaneous biopsy for this tumor,
a multidisciplinary team (MDT) discussion was initiated. Subsequently, oral chemotherapy (S-1)
and '®I radiative seeds implantation were recommended. Surprisingly, the tumor shrank sig-
nificantly after treatment. On August 14, 2019, pancreatoduodenectomy was performed. The
tumor was successfully resected and liver metastasis was not detected. Based on the post-
operative histopathological result, there was only fibrous tissue hyperplasia and inflammatory
cell infiltration. Besides, no tumor tissue was found. Until now, through outpatient follow-up, no
signs of recurrence and metastasis have been observed.

Conclusion: Although the therapeutic efficacy and prognosis of PDAC are dismal, we
successfully cured a patient with a metastatic disease through multidisciplinary cooperation.
However, the therapeutic experience should be summarized and further research should be
performed to confirm whether it is appropriate for other PDAC patients.

Keywords: pancreatic ductal adenocarcinoma, metastasis, diagnosis, chemotherapy,
multidisciplinary team

Introduction

According to the estimates of GLOBOCAN 2018, pancreatic cancer (PC) is the
seventh leading cause of cancer mortality in both males and females worldwide.'
The incidence rates are 3 to 4-fold higher in higher human development index
(HDI) countries. PC is projected to surpass breast cancer as the third leading cause
of cancer death in European countries in the future. Additionally, its prognosis is
rather poor: mortality (n = 432,000) is almost the same as the incidence of new
cases (n = 459,000).
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Pancreatic ductal adenocarcinoma (PDAC) is the most
common type among PC. The 5-year overall survival (OS)
of PDAC is lower than 5%, which is the worst among all
cancer types. Additionally, the 5-year OS would signifi-
cantly reduce to a dismal 3% with distant metastasis.*"
Several studies have shown that the 5-year OS of resected
PDAC patients ranges from 8.1% to 30.7%.*° The sig-
nificant differences of the 5-year OS between resectable
PDAC and PDAC of all stages demonstrated even a poorer
prognosis for the 5-year OS of unresectable PDAC
patients. However, although chemotherapy could be the
only choice, the therapeutic efficacy is far from
satisfactory.

Because the early stage of PDAC has almost no symp-
toms and signs, patients presenting with abdominal pain,
back pain, or jaundice often have locally advanced or
metastatic disease.” However, only 15-20% of patients
are likely to receive a radical surgery at the time of
presentation.® Therefore, for most patients, this disease is
almost incurable, and the survival time is rather short.

Herein, we document a rare highly responsive PDAC
with liver metastasis. In this case, the patient received
a satisfactory therapeutic result through our multidisciplin-

ary team (MDT) treatment.

Case Presentation

A 49 year-old female patient visited our outpatient depart-
ment on March 11, 2019, and presented with dull abdom-
inal and back pain, discomfort after eating, fatigue, and
a recent weight loss of 5 kg. These symptoms lasted for
about two months and were not relieved. Clinical exam-
ination was normal. Besides, there was no relevant tumor
or family medical history. Blood routine test showed mod-
erate anemia: low red blood cell count (3.21 x 10°/L;
normal 3.80-5.10 x 10°/L), low hemoglobin level (70.0
g/L; 115.0-150.0 g/L).
increased carcinoembryonic antigen (CEA) (941.60 ng/

normal However, markedly
mL; normal 0-5.00 ng/mL) and carbohydrate antigen
(CA) 125 (271.60 U/mL; normal 0-20.00 U/mL) levels
were detected. Computer tomography (CT) of the abdo-
men revealed a huge PC with the right liver metastasis
(Figure 1).

After preliminary evaluation by our department, sur-
gery could not be performed for this patient due to the
huge volume of tumor, liver metastasis, invasion of gastro-
duodenal artery (GDA), superior mesenteric artery (SMA),
superior mesenteric vein (SMV), and anterior wall of
portal vein (PV).

Subsequently, an MDT treatment was employed. The
imaging department, interventional department, and oncol-
ogy department were invited for a discussion and devel-
opment of a detailed therapeutic plan.

First, a genetic test for the patient was performed. The
result showed that there was no somatic and germline muta-
tion, no genetic mutation covered by the Chinese society of
clinical oncology (CSCO) guideline for diagnosis and treat-
ment of PC, and low tumor mutation burden (1.9/Mb).
Besides, compared to other chemotherapeutic drugs,
a relative lower toxic side effect of fluorouracil drugs was
detected.

Second, percutaneous biopsy guided by CT for the
primary lesion was performed by interventional depart-
ment doctors. Histopathological results showed that this
tumor was a poorly differentiated adenocarcinoma
(Figure 2). Tumor immunohistochemistry results were as
follows: CK (+), CK7 (+), CK20 (+), Villin (-), P63 (-),
P40 (-), Syn (-), and CgA (-).

Subsequently, transarterial chemoembolization
(TACE), chemotherapy, and radiative seeds implantation
were performed based on National Comprehensive Cancer
Network (NCCN) clinical practice guidelines for pancrea-
tic adenocarcinoma’ and the results of genetic test and
percutaneous biopsy.

The primary lesion and right liver metastasis were
stained through the superior mesenteric artery and celiac
trunk angiography (Figure 3). After entering the blood sup-
ply artery of PC using an ultramicro catheter (MC-PE27131,
TERUMO, Japan), chemotherapeutic drugs (gemcitabine
1.0 mg + cisplatin 40 mg + recombinant human endostatin
15mg) were given. A similar procedure was performed for
the right liver metastasis but with different dosages (gemci-
tabine 0.2 mg + cisplatin 20 mg + recombinant human
endostatin 15mg). TACE has performed again on April 18,
2019 with a similar procedure as the previous one.

In addition, S-1 (20mg per capsule) was given with
a dose of 60 mg, twice a day. The whole therapeutic cycle
was 28 days, and an interval of 14 days was between 2
cycles. S-1 is composed of tegafur (FT, a precursor of
5-FU) and gimeracil (CDHP. It can inhibit the catabolism
of 5-FU released from FT by dihydropyrimidine dehydro-
genase.), and otilasi (Oxo. It can block the phosphoryla-
tion of 5-FU and reduce the toxicity of 5-FU.).

On May 20, '*°I radiative seeds were implanted around
the primary lesion using laparoscopy.

CT-chest-abdomen, CEA, and CA-125 were performed

on April, May, and July, respectively. Surprisingly, we
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Figure | The result of CT-abdomen on March |1, 2019. (A) The invasion of SMA; (B) the metastasis of right liver; (C) the invasion of GDA and SMA; (D) the invasion of

SMA; (E) the invasion of PV; (F) the invasion of SMV.

Abbreviations: GDA, gastroduodenal artery; SMA, superior mesenteric artery; SMV, superior mesenteric vein; PV, portal vein; CT, computed tomography.

noted that the tumor shrunk rapidly (Figure 4) and con-
currently with tumor biomarkers decrease (Figure 5).

On August 14, after evaluation by the general surgery
department surgeons and imaging department doctors, the
tumor shrunk significantly and the invasion of surrounding
blood vessels also reduced. As a result, pancreatoduode-
nectomy was performed. During surgery, we found that

there was a hard, irregular mass (2x2x1.5 cm) at the head
of the pancreas (Figure 6). It adhered to the SMA and the
anterior wall of the PV. However, through careful dissec-
tion, it was completely removed. Subsequently, the right
liver was carefully examined for metastasis using intrao-
perative color doppler ultrasound, based on the images of
the CT before surgery, but nothing was found. Finally,
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Figure 3 The X-ray image during TACE.
Abbreviation: TACE, transarterial chemoembolization.

after thorough hemostasis and cleaning, two drainage
tubes were placed in the surgical site. Generally, this
operation was a great success.

Postoperative histopathological results showed that
there were only fibrous tissue hyperplasia, and inflamma-
tory cell infiltration. Besides, peripheral and mesenteric
lymph nodes showed reactive hyperplasia (Figure 6).
However, no neoplastic tissue was found.

After surgery, the patient recovered smoothly without
any postoperative complication, and was finally dis-
charged on August 31, 2019.

During postoperative follow-up, the patient visited our
outpatient department every three months for examina-
tions. The CT-chest-abdomen showed no signs of recur-
rence and metastasis (Figure 7). Tumor biomarkers (CEA
and CA-125) remained within the normal range (Figure 5).
The whole therapeutic process is shown in Figure 8. The

last follow-up examination was performed on October 14,
2020. All main laboratory test results are shown in
Table 1.

At present, a regular dose of S-1 per therapeutic cycle
has been recommended for this patient. Afterward, posi-
tron emission tomography-CT (PET-CT) will be arranged
for the patient to check for potential recurrence and
metastasis.

Discussion

Although the OS of PDAC is dismal, we report a case of
a PDAC patient with liver metastasis who successfully
recovered through multiple therapeutic procedures, includ-
ing chemotherapy, radiotherapy, and surgery. Until now,
the patient is well and has shown no signs of recurrence
and metastasis.

According to NCCN clinical practice guidelines for
pancreatic adenocarcinoma, if metastatic PC patients
have a good Eastern Cooperative Oncology Group
(ECOQG) performance status (PS) 0-1, good biliary drai-
nage and adequate nutritional intake, systemic therapy is
recommended.’ The preferred regimens are as follows: (1)
FOLFIRINOX or modified FOLFIRINOX; (2)
Gemcitabine + albumin-bound paclitaxel; and (3)
Gemcitabine + cisplatin (only for Known BRCA1/2 or
PALB 2 mutations). In our case, due to personal reasons
and the unwillingness of the family members to disclose
the actual condition to the patient, the oncology depart-
ment doctor recommended oral chemotherapy (S-1).
Initially, doctors and the patient’s family members
believed that she would not survive for a long time.
However, this tumor was surprisingly highly responsive
to chemotherapy and this patient finally received
a satisfactory therapeutic effect.

Therefore, several issues merit further elucidation:

First, it is imprecise if the therapeutic effect was
brought about by S-1. A previous randomized phase m
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Figure 4 The result of CT-abdomen during the process of treatment. (A and D) The CT-abdomen result on April 15, 2019; (B and E) The CT-abdomen result on May |0,

2019; (C and F) The CT-abdomen result on July 26, 2019.
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Figure 5 Changes of the tumor diameter and the main laboratory blood tests of this patient. (A) changes of the primary tumor; (B) changes of the liver metastasis; (C) changes of

the CEA level; (D) changes of the CAI25 level.

Abbreviation: PDCA, pancreatic ductal adenocarcinoma; CEA, carcinoembryonic antigen; CA125, carbohydrate antigen 125.

study enrolled 834 patients with locally advanced or meta-
static PDAC.'® They were randomly assigned to receive
only gemcitabine, only S-1, or gemcitabine plus S-1. The
result showed that the median OS was 8.8 months in the
gemcitabine group, 9.7 months in the S-1 group, and 10.1
months in the gemcitabine plus S-1 group. The difference

in the OS between the S-1 and the gemcitabine group was
statistically significant. Based on this study, Okusaka et al
prolonged the follow-up time. The result still confirmed
the superiority of S-1."" In addition, S-1 not benefits only
patients with locally advanced or metastatic PDAC, but

also those with resected PDAC for adjuvant therapy.'>'?
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Figure 7 The result of CT-abdomen after operation. There is no sign of recurrence of metastasis. (A and D) The CT-abdomen result on September 4, 2019; (B and E) the
CT-abdomen result on March 23, 2020; (C and F) the CT-abdomen result on October 10, 2020.

Although the optimal regimen and duration warrants
further evaluation and verification by appropriate compar-
ison, several studies have successfully confirmed the effi-
cacy of neoadjuvant therapies.'*'® Among them,
FOLFIRINOX appears to be the most effective candidate.
It is also recommended as the preferred regimen by
NCCN.? Although S-1 monotherapy is even not in the
list of the recommended regimens of NCCN, it had
a good curative effect in our case. However, whether it is
an individual case still needs further investigation.
Second, tumor microenvironment and immunotherapy
are “hot” topics recently. Cytotoxic chemotherapy has been

demonstrated to benefit patients not only through its tumor-
killing effect but also through the immune stimulus brought
by the therapy.'” The key pathway of this process is called
immunogenic cell death (ICD)."® It is a tumor cell endoplas-
mic reticulum stress and apoptosis event caused by systemic
therapy. These dead tumor cells provide a potent “find me
and eat me signal” to attract tumor-infiltrating lymphocytes
(TILs), dendritic cells (DCs), macrophages, and other types
of immune cells to the site.'” This process also suppresses
T regulatory cells and myeloid-derived suppressor cells
(MDSCs) and modulates the tumor microenvironment,
which is helpful for CD8+, CD4+, and NK cells to
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First hospitalization on March 11, 2019 |

Presented with dull abdominal and back pain, discomfort after eating, fatigue,
and recent weight loss of 5 kg. Diagnosed as terminal PDAC. Multidisciplinary
treatment started.

TACE was performed on March 19, 2019.
Oral chemotherapy (S-1) was performed on March 23, 2019.

CT-abdomen showed tumor shrank. Meanwhile, CEA and CA-125 decreased

Hospitalization on April 15, 2019 [2pidly,

TACE was performed on April 18, 2019.

Oral chemotherapy continued.

CT-abdomen showed tumor shrank. Meanwhile, CEA and CA-125 decreased

Hospitalization on May 10, 2019 rapidly.

Oral chemotherapy continued.

125 radiative seeds were implanted on May 20, 2019.

CT-abdomen showed tumor significant shrank and the invasion of surrounding

Hospitalization on July 29, 2019

blood vessels also reduced.

Pancreatoduodenectomy Was performed on August 14, 2019.

Hospitalization on September 4, 2019

Hospitalization on December 11, 2019

Hospitalization on March 23, 2020

Hospitalization on July 2, 2020

Latest hospitalization on October 14,
2020

—

Figure 8 The flow chart of multidisciplinary treatment.

infiltrate.”° However, the immune-response effect varies
with the dose,
chemotherapy.?' This highlights the need to investigate the

schedule and combination of the

molecular mechanism of these immune responses and
the optimal combination of chemotherapy. In our case, we
found considerable fibrous tissue hyperplasia and inflamma-
tory cell infiltration in the postoperative histopathological
section. We supposed that similar chemotherapy-induced
immune responses in vivo occurred during the application
of S-1. However, whether adding immunotherapy could
consolidate the current therapeutic effect warrants further
attention. A previous study reported that patients with
PDCA could benefit from adjuvant chemotherapy plus
immunotherapy.*

Third, Patients with cancer always present a negative
attitude towards engagement and compliance with the
treatment, as well as dissatisfaction with health care
service, family care, and quality of life.>*** This kind
of distress and depression syndrome was significantly
associated experiencing problems with participation in

CT-chest-abdomen showed no signs of recurrence and metastasis.
~ Tumor biomarkers were within the normal range.
~ Oral chemotherapy continued.

therapy and decision-making of primary care.””> Thus,
psychosocial intervention for cancer patients is as impor-
tant as oncological treatment. Appropriate psychological
counseling, a moderate amount of physical activity, and
even certain pharmacologic strategies can break the
cycle of cancer and stress.?® In the current case, despite
the good therapeutic effect and lack of signs of disease
progression, the patient still suffered from severe psy-
chological burden and fear of cancer recurrence.
Therefore, mental care is recommended for this patient
to alleviate such kind of psychological problem.

Fourth, previous studies suggested that MDT care and
treatment could significantly increase the accuracy of
diagnosis, shorten the duration from diagnosis to treat-
ment, and finally bring survival benefits to cancer
patients.’®?” In our case, after confirming a massive pri-
mary lesion with liver metastasis through CT-abdomen,
the MDT discussion and treatment was initiated.
Subsequently, a satisfactory therapeutic result was
achieved through MDT efforts.
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Table | Main Laboratory Test Results

Items Normal 2019/3/ | 2019/4/ | 2019/05/ | 2019/7/ | 2019/09/ | 2019/12/ | 2020/03/ | 2020/ 2020/10/
Range 13 15 10 29 04 11 23 7/1 14

Routine blood test

WBC count 3.50-9.50 7.33 5.70 4.78 4.79 8.47 5.08 5.57 3.90 4.97

(x10%/L)

RBC count 3.80-5.10 3.21 3.53 3.68 3.56 3.25 3.95 3.98 3.46 3.35

(x10'%L)

Hb (g/L) 115.0-150.0 70 91 108.0 120.0 107 118 125 107.0 102

PLT count 125-350 410 270 333 250 320 312 378 264 389

(x10°/L)

Biochemical test

TB (umol/L) 5.0-17.1 16.7 15.6 13.5 16.4 33.6 18.8 19.7 28.4 14.3

DB (umol/L) 0-6.0 52 5.1 2.1 2.8 1.7 3.1 32 4.5 2.6

Albumin (g/L) 35.0-55.0 338 37.0 394 40.5 39.1 39.9 47.6 424 40.4

ALT (U/L) 7-40 37 12 17 24 122 39 43 40 44

AST (U/L) 13-35 32 17 19 23 126 31 29 39 41

y-GT (U/L) 7-45 173 48 33 29 261 86 80 48 90

Tumor biomarkers

CEA (ng/ml) 0-5.00 941.60 220.50 48.79 2.74 1.41 3.92 2.11 1.17

CA-125 (U/ml) 0-30.20 271.60 55.94 25.18 21.65 18.00 13.20 14.30 11.70

CA-199 (U/ml) 0-37.00 15.83 21.78 19.45 17.08 30.38 29.23 22.25 25.94

AFP (ng/ml) 0-8.10 .16 2.63 2.63 5.96 1.3 4.90 5.60 1.60

Note: The result with the blue mark means it is lower than normal range, while the result with the red mark means it is higher than normal range.
Abbreviations: y-GT, y-glutamyl transferase; AFP, alpha-fetoprotein; ALT, glutamate pyruvate transaminase; AST, glutamic oxaloacetic transaminase; CEA, carcinoembryonic
antigen; CA, carbohydrate antigen; DB, direct bilirubin; Hb, hemoglobin; PLT, platelet; RBC, red blood cell; TB, total bilirubin; WBC, white blood cell.

Finally, until now, the therapeutic efficacy of this
patient seems is quite good, and no signs of recurrence
and metastasis have been observed. However, because the
follow-up time was just one year and three months after
surgery, the long-term survival result remains to be seen.

Conclusion

The patient in the present case was successfully treated.
However, the long-term therapeutic efficacy will be deter-
mined through follow-up. Although this could, perhaps, be
a special case, whether the experience of this case could be
used to treat other patients with PDAC warrants further
exploration.

Abbreviations

CA, carbohydrate antigen; CEA, carcinoembryonic anti-
gen; PDAC, pancreatic ductal adenocarcinoma; GDA, gas-
troduodenal artery; SMA, superior mesenteric artery;
SMYV, superior mesenteric vein; PV, portal vein; CT, com-
puted tomography; MDT, multidisciplinary team; HDI,

human development index; OS, overall survival, TACE,
transarterial chemoembolization; 5-FU, 5-fluorouracil; FT,
tegafur; CDHP, gimeracil; Oxo, otilasi; PET, positron
emission tomography; NCCN, National Comprehensive
Cancer Network; ECOG, Eastern Cooperative Oncology
Group; PS, performance status; ICD, immunogenic cell
death; TILs, tumor infiltrating lymphocytes; DCs, dendri-
tic cells; MDSCs, myeloid-derived suppressor cells.
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