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Abstract:
The prognosis of patients with peritoneal metastases from pancreatic cancer is poor, largely due to massive

ascites, which precludes systemic treatment. Two patients with a poor performance status and malignant as-

cites were treated with cell-free and concentrated ascites reinfusion therapy followed by combined chemo-

therapy with intraperitoneal paclitaxel, intravenous gemcitabine, and nab-paclitaxel. These patients achieved a

survival of 19 and 36 weeks with a relatively good quality of life. Combined intraperitoneal paclitaxel and

systemic chemotherapy may provide effective palliative management for some patients with peritoneal metas-

tases from pancreatic cancer.
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Introduction

Pancreatic cancer is associated with an overall poor prog-

nosis, showing a 5-year survival rate of <10% (1). The

prognosis for patients presenting with massive malignant as-

cites remains extremely poor. The median survival of pa-

tients with peritoneal dissemination in population-based

studies of malignant ascites has been reported to be only 6-

16 weeks (2-5). Treatment of peritoneal carcinomatosis with

massive ascites from pancreatic cancer with systemic che-

motherapy has little effect on the overall survival (OS). Peri-

toneal carcinomatosis has long been regarded as the end

stage for patients with this disease (6). The quality of life

(QOL) of patients with peritoneal carcinomatosis is greatly

diminished by symptoms, such as pain, abdominal disten-

sion, nausea, loss of appetite, and dyspnea.

Recently, intraperitoneal and systemic combined chemo-

therapy regimens have been developed with efficacy against

peritoneal carcinomatosis in patients with gastric and pan-

creatic cancer (7-12). This combined treatment approach is a

promising option for treating patients with peritoneal dis-

semination and a good performance status (PS). However,

patients with peritoneal carcinomatosis from pancreatic can-

cer often have a poor PS owing to ascites, which precludes

the use of some treatment modalities.

Two patients were treated with combined chemotherapy

with intraperitoneal paclitaxel, intravenous nab-paclitaxel,

and gemcitabine. These patients presented with a poor PS

and massive ascites due to advanced pancreatic cancer at the

first visit. The treatment of these two patients was approved

by the Institutional Review Board of Jichi Medical Univer-

sity, and the patients’ written informed consent was obtained

for this treatment.
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Figure　1.　Imaging findings before combined chemotherapy of Patient 1. (a) Contrast-enhanced CT 
showing a 33×20-mm low-attenuation mass at the pancreatic tail (arrow). (b) A 10-mm metastatic 
mass is seen in S4 of the liver (arrowhead). (c) There was a large amount of ascites, and the omentum 
was 40 mm thick, consistent with peritoneal carcinomatosis (arrow).

Figure　2.　Imaging findings after combined chemotherapy treatment of Patient 1. (a) CT showing 
shrinkage of the primary lesion in the pancreatic tail to 25×15 mm (arrow). (b) The metastatic mass 
in S4 of the liver decreased to 6 mm (arrowhead). (c) Omental thickening decreased to 30 mm (ar-
row).

Case Reports

Patient 1

A 57-year-old woman presented with advanced pancreatic

cancer. Contrast-enhanced computed tomography (CT)

showed a 33×20-mm low-attenuation mass in the pancreatic

tail (Fig. 1a) and a 10-mm metastatic mass in S4 of the liver

(Fig. 1b). There was a large amount of ascites, and the

omentum was 40 mm thick, consistent with peritoneal carci-

nomatosis (Fig. 1c). An endoscopic ultrasound-guided fine-

needle aspiration (EUS-FNA) biopsy of the pancreatic tumor

revealed adenocarcinoma, and peritoneal fluid cytology was

class V. Although she experienced abdominal distension, her

Eastern Cooperative Oncology Group Performance Status

(ECOG PS) was stable at 2. The patient received cell-free

and concentrated ascites reinfusion therapy (CART) fol-

lowed by combined chemotherapy, including intravenous

gemcitabine and nab-paclitaxel, as well as intraperitoneal

administration of paclitaxel. The treatment was performed

according to jRCTs 031180095, which included nab-

paclitaxel at a dose of 125 mg/m2 and gemcitabine at 1,000

mg/m2 administered intravenously; paclitaxel at 30 mg/m2 in

1 L saline at room temperature was administered intraperito-

neally on days 1, 8, and 15, followed by 1 week of

rest (13).

Because the patients had massive ascites, we did not in-

sert an intraperitoneal access port, concerned about the risk

of ascites leakage and subsequent port-related infection. On

day 13 of the first course, she developed Common Termi-

nology Criteria for Adverse Events (CTCAE) version 5.0

Grade III febrile neutropenia but recovered quickly after the

administration of granulocyte-colony stimulating factor (G-

CSF) and antibiotics. She received intraperitoneal paclitaxel

monotherapy on day 15 because systemic chemotherapy was

avoided owing to concerns about neutropenia. Subsequently,

we reduced the dose of systemic chemotherapy as follows:

nab-paclitaxel at a dose of 100 mg/m2 and gemcitabine at

800 mg/m2 respectively, continuing with a 100% dose of in-

traperitoneal paclitaxel. No adverse events of CTCAE v5.0

Grade 3/4 have occurred since then.

After two courses of combined chemotherapy, repeat CT

showed shrinkage of the primary lesion to 25×15 mm

(Fig. 2a), that of the metastatic liver tumor in S4 to 6 mm

(Fig. 2b), and that of the omental thickness to 30 mm

(Fig. 2c). The therapeutic effect, according to the Response

Evaluation Criteria in Solid Tumors (RECIST) ver. 1.1 crite-
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ria was stable disease (SD). While the amount of ascites

seemed to be increasing, ascites assessed on CT at a given

point often depends on the drainage timing. The volume of

ascites required to relieve her symptoms decreased from

10,000 mL to 6,000 mL from the second to third course.

She received a total of 4 courses of combined chemotherapy

over 16 weeks. The cytology of ascites was still positive af-

ter treatment, and she was unable to tolerate oral intake due

to massive ascites and stenosis in the gastrointestinal tract.

Chemotherapy was then stopped, and she received suppor-

tive care and died three weeks later. The patient ultimately

lived for 19 weeks from the start of therapy. CART was per-

formed five times during the treatment.

Patient 2

A 58-year-old man presented with advanced pancreatic

cancer and malignant ascites. The patient had a history of

chronic hepatitis B and was treated with entecavir. Contrast-

enhanced CT scan showed a 43×38-mm low-attenuation

mass in the pancreatic tail invading the spleen (Fig. 3a). An

18×14-mm metastatic mass was observed in S6 of the liver

(Fig. 3b). There was also a large amount of ascites and nod-

ules in the abdominal cavity, which was consistent with

peritoneal carcinomatosis (Fig. 3c). Peritoneal fluid cytology

was classified as class V. In addition, deep vein thrombosis

and pulmonary thromboembolism were also observed

(Fig. 3d). Although vital signs, including oxygenation and

blood pressure, were unremarkable, the patient was incapa-

ble of eating due to massive abdominal distension. The

ECOG PS was 3.

To alleviate abdominal distension, nausea, and anorexia, a

diuretic agent was administered and CART was performed

through an intraperitoneal catheter. For venous thromboem-

bolism and pulmonary embolus, edoxaban tosylate hydrate

was administered. The patient’s general condition gradually

improved, and oral intake also increased. Two weeks after

beginning treatment, the ECOG PS improved to 2, and he

then received combined chemotherapy with intravenous ad-

ministration of gemcitabine and nab-paclitaxel and intraperi-

toneal administration of paclitaxel. He received initial treat-

ment with systemic chemotherapy using nab-paclitaxel at a

dose of 100 mg/m2 and gemcitabine at 800 mg/m2 due to

concerns about bone marrow suppression without reduction

of intraperitoneal administration of paclitaxel. Before ad-

ministration of intraperitoneal paclitaxel, 6,500 mL of as-

cites was drained. After initial treatment, he developed grade

2 neutropenia which required no treatment, therefore, he re-

ceived intraperitoneal paclitaxel monotherapy at days 8 and

19. Thereafter, the chemotherapy dose was further reduced:

nab-paclitaxel at a dose of 75 mg/m2 and gemcitabine at 600

mg/m2 and intraperitoneal paclitaxel at a dose of 20 mg/m2,

respectively.

After the first course of treatment, the ascites markedly

improved, and the patient was discharged. He then received

systemic chemotherapy twice with nab-paclitaxel and gem-

citabine without intraperitoneal paclitaxel because the ascites

volume had significantly reduced, and obtaining percutane-

ous abdominal access at this time was believed to incur ex-

cessive risk. Two months after starting chemotherapy, the

size of the primary lesion had markedly decreased to 29×23

mm (Fig. 4a) and that of the metastatic liver tumor in S6 to

8×7 mm (Fig. 4b), and disseminated nodules in the abdomi-

nal cavity were not observed (Fig. 4c). The therapeutic ef-

fect according to RECIST ver. 1.1 criteria was partial re-

sponse (PR). Furthermore, the thrombus in the pulmonary

artery resolved (Fig. 4d).

Laparoscopy was performed to place an intraperitoneal

access port. There were nodules on the abdominal wall,

small intestine, and mesentery, which were thought to have

reduced in size after chemotherapy treatment (Fig. 5a, b),

with a peritoneal cancer index score of 18 (14). An intrape-

ritoneal access port was implanted in the subcutaneous space

to facilitate continuous intraperitoneal chemotherapy. The tip

of the catheter was located in the pouch of Douglas

(Fig. 5c, d).

The patient subsequently received stable combined che-

motherapy without any adverse events or trouble with in-

traperitoneal chemotherapy. The cytology of ascites turned

negative for 11 weeks, and he returned to work 15 weeks

after the first chemotherapy. By the time his condition dete-

riorated such that chemotherapy was stopped, the patient

had received 8 courses of chemotherapy for 30 weeks. He

was then given the best supportive care and died four weeks

later. The patient ultimately lived for 36 weeks after starting

therapy. He did not require ascites drainage for symptom re-

lief after the first course of combined chemotherapy.

Discussion

Peritoneal carcinomatosis often develops in patients with

pancreatic cancer. A population-based study of 2,924 pa-

tients with pancreatic cancer showed synchronous peritoneal

carcinomatosis in 9% of patients, and an autopsy study re-

ported that 22% of patients who died from pancreatic cancer

had peritoneal carcinomatosis (3, 15).

In patients with a good PS, modern chemotherapy regi-

mens, such as FOLFIRINOX or nab-paclitaxel plus gemcit-

abine treatment, have been reported to improve the median

survival in cases of metastatic pancreatic ductal adenocarci-

noma to 11.1 and 8.5 months, respectively (16, 17).

The median survival of patients with peritoneal dissemi-

nation in population-based studies of malignant ascites has

been reported to be just 6-16 weeks (2-5). Takeda et al. re-

cently reported that the prognosis of patients with peritoneal

metastasis from pancreatic cancer has significantly improved

over time with the advent of FOLFIRINOX and nab-

paclitaxel plus gemcitabine. In this study, the median OS of

patients who received FOLFIRINOX or nab-paclitaxel plus

gemcitabine treatment was 6.8 months (18). In general, the

PS of patients in studies using these strong chemotherapies

is 0 or 1. However, data concerning the prognosis of pa-

tients with a poor PS due to massive ascites using these
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Figure　3.　Imaging findings before combined chemotherapy of Patient 2. (a) Contrast-enhanced CT 
showed a 43×38-mm low-attenuation mass in the pancreatic tail, invading the spleen (arrow). (b) An 
18×14-mm metastatic mass is found in S6 of the liver (arrowhead). (c) There was a large amount of 
ascites and many disseminated nodules (arrowheads) in the abdominal cavity, indicative of peritoneal 
carcinomatosis. (d) Large thrombus in the pulmonary artery (arrow).

Figure　4.　Imaging findings after combined chemotherapy treatment of Patient 2. (a) The primary 
lesion was markedly reduced in size to 29×23 mm (yellow arrow). (b) The metastatic mass in S6 of the 
liver decreased to 8×7 mm (arrowhead). (c) Disseminated nodules in the abdominal cavity disap-
peared. (d) The thrombus in the pulmonary artery resolved.

Figure　5.　Laparoscopic images and abdominal X-ray findings after combined therapy treatment of 
Patient 2. (a) Shrinkage of disseminated nodules on the peritoneal surface after chemotherapy. (b) 
Shrinkage of disseminated nodules on the small intestine after chemotherapy. (c, d) An intraperito-
neal access port was placed. The tip of the catheter is in the Douglas pouch (arrowhead).
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regimens are insufficient at present.

The most difficult problem associated with the treatment

of patients with peritoneal carcinomatosis from pancreatic

cancer is that the presence of peritoneal metastasis is associ-

ated with symptoms of abdominal fullness, abdominal pain,

appetite loss, obstructive ileus, malnutrition, fatigue, im-

paired movement, deep venous thrombosis, pulmonary em-

bolus, and dyspnea, all of which affect the QOL and lead to

a poor PS, which in turn prevents patients from receiving

chemotherapy (11, 19). Such patients require treatment us-

ing approaches to improve their general condition and QOL.

Diuretics are commonly administered to patients with mas-

sive ascites (20). Paracentesis is a common practice for re-

lieving symptoms within a short period of time. However,

paracentesis often necessitates protein replacement, as it

causes a loss of protein contained in the ascitic fluid, lead-

ing to severe hypoalbuminemia, which has been reported to

be a risk factor for febrile neutropenia, a side effect of can-

cer chemotherapy (21, 22). CART is often a better option

for treating refractory ascites than paracentesis and includes

several components. After the ascites from the patient was

filtered to remove cell components, it was concentrated to

reduce the volume. The fluid obtained, including proteins,

such as albumin and globulin, was reinfused intravenously.

This therapy has been widely used in Japan to reduce the

symptoms of massive ascites without causing severe hypoal-

buminemia in patients with malignant ascites (22, 23).

Pharmacokinetic studies of antitumor therapy for perito-

neal carcinomatosis revealed that systemically administered

anticancer drugs do not retain a sufficient drug concentration

in the peritoneal cavity (24). This may partially explain why

patients with peritoneal dissemination have a worse progno-

sis than those with metastases to other organs. Cytoreductive

surgery and hyperthermic intraperitoneal chemotherapy

(HIPEC) have been used in patients with pseudomyxoma,

mesothelioma, ovarian, and colorectal cancers, suggesting

considerable efficacy for the treatment of peritoneal metasta-

sis at specialized centers, especially in Western countries (7).

However, no clinical trials have been conducted to evaluate

the effects of cytoreductive surgery or HIPEC in patients

with pancreatic cancer with peritoneal dissemination; only

case reports and case accumulation studies have been pub-

lished (25-27). In addition, the perioperative complication

rate and treatment-related mortality rate for cytoreductive

surgery are reportedly as high as 55.6% and 5.6-25%, re-

spectively (25, 26, 5). Therefore, the Japanese clinical prac-

tice guideline for peritoneal malignancy 2021 weakly rec-

ommend that cytoreductive surgery and HIPEC for patients

with pancreatic cancer not be performed (5).

Given this situation, attention has recently been paid to

the repeated administration of intraperitoneal chemotherapy

using paclitaxel, especially in Japan. Paclitaxel is insoluble

in water and solubilized with Cremophor ElⓇ and ethanol.

The size of the paclitaxel particles in solution is relatively

large (10-12 nm). With such features, intra-abdominally ad-

ministered paclitaxel is not absorbed into blood vessels;

however, it is absorbed slowly through the lymphatic sys-

tem. This results in prolonged retention in the peritoneal

cavity compared to other hydrophilic drugs. Because of its

pharmacological characteristics, there is little adhesion for-

mation; therefore, it is suitable for repeated administration

and, when necessary, subsequent surgery (7, 10, 23, 28-30).

Satoi et al. reported the results of a multicenter phase II

study of intravenous and intraperitoneal paclitaxel with S-1

in patients with pancreatic ductal adenocarcinoma with peri-

toneal metastasis and no other distant metastases. In 33 pa-

tients, the response rate was 33%, with a median survival of

16.3 months, and 8 patients (24.2%) underwent conversion

surgery with a median survival of 27.8 months (11). Yamada

et al. reported the results of a Phase I/II study of combined

chemotherapy using intraperitoneal paclitaxel, intravenous

gemcitabine, and nab-paclitaxel in patients with pancreatic

ductal adenocarcinoma with peritoneal metastasis and no

other distant metastases. In 46 patients, the median survival

was 14.5 months, and 8 patients (17.4%) underwent conver-

sion surgery, with a significantly longer median survival

than those who did not (median survival not reached versus

12.4 months) (12).

The patients in these clinical trials had a favorable ECOG

PS of 0 or 1 and no other severe comorbidities. Thus, com-

bined chemotherapy using intraperitoneal paclitaxel and in-

travenous systemic chemotherapy, if used for patients with a

good PS and relatively limited metastatic disease with a

small amount of ascites, is a promising option for the treat-

ment of patients with peritoneal dissemination from pancre-

atic cancer. Therefore, the Japanese clinical practice guide-

line for peritoneal malignancy 2021 weakly recommend in-

traperitoneal chemotherapy for patients with peritoneal dis-

semination from pancreatic cancer who do not have a large

volume of ascites (5). Another phase II multicenter random-

ized clinical trial using intraperitoneal paclitaxel, intravenous

gemcitabine, and nab-paclitaxel (jRCTs031180095) and a

phase III multicenter randomized clinical trial using intrape-

ritoneal and intravenous paclitaxel and oral S-1 (jRCTs

051180199) are ongoing.

The prognosis of patients with peritoneal dissemination

from pancreatic cancer has been reported to vary greatly, de-

pending on the volume of ascites present and the PS. Taka-

hara et al. reported that the median OS of patients with a PS

of 0 to 2 with chemotherapy, 0 to 2 with best supportive

care, and 3 to 4 with best supportive care were 124, 50, and

15 days, respectively (2). Thus, to improve the prognosis of

patients with peritoneal dissemination from pancreatic can-

cer, it is important to treat the patient appropriately in order

to improve their overall status so that they can be treated

with chemotherapy, such as reducing the volume of ascites.

In the two patients presented here, the therapeutic strategy

involved multimodal treatment, including the administration

of diuretic agents, paracentesis, and CART to reduce the

volume of ascites and improve the PS of the patient, thus

enabling the induction of chemotherapy. During chemother-

apy, hypoalbuminemia and myelosuppression were mini-
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mized using CART and intraperitoneal paclitaxel monother-

apy. We previously reported the efficacy of CART combined

with intraperitoneal paclitaxel administration in patients with

massive ascites due to peritoneal carcinomatosis from gastric

cancer (31). In this study, the average volume of processed

ascites was 3.1 L, which was concentrated to 0.33 L con-

taining 85.5 g protein on average. Significant increases in

urine volume, serum total protein, and albumin levels were

found after CART, with no clinically significant adverse

events noted. Since peritoneal dissemination from pancreatic

cancer is usually aggressive and often causes a large volume

of ascites, CART for patients with malignant ascites from

pancreatic cancer may also be effective in maintaining PS

and allowing further chemotherapy administration for pa-

tients with pancreatic cancer.

Owing to its pharmacological properties, intraperitoneal

administration of paclitaxel is a local therapy inside the peri-

toneal cavity that rarely causes myelosuppression. Instead,

concomitant systemic chemotherapy is usually required. If

myelosuppression occurs with the administration of com-

bined systemic and intraperitoneal chemotherapy, it is usu-

ally necessary to stop only systemic chemotherapy, and in-

traperitoneal chemotherapy can continue, thus continuing an

effective treatment for peritoneal carcinomatosis while

avoiding the development of severe systemic side effects.

This therapeutic strategy may be effective in administering

chemotherapy to patients with rapidly progressing pancreatic

cancer and massive ascites. These palliative procedures en-

able the improvement or at least maintenance of a good PS

and therefore facilitate the initiation or continuation of ag-

gressive therapy, even in patients with massive ascites.

Takahara et al. reported the results of a phase I study of

intraperitoneal paclitaxel combined with gemcitabine plus

nab-paclitaxel in patients with pancreatic cancer with perito-

neal metastasis. Major grade 3/4 adverse events included

neutropenia (58%), anemia (33%), intraperitoneal access

port-related complications (obstruction, infection, and tran-

sient ascites leakage from the skin wound) (33%), hypoalbu-

minemia (17%), febrile neutropenia (8%), and thrombocy-

topenia (8%). There were no adverse events related to in-

traperitoneal administration of paclitaxel or treatment-related

deaths (13). These results suggest that intraperitoneal ad-

ministration of paclitaxel is relatively safe. In the present

cases, both patients developed neutropenia during the first

course of treatment and required dose reduction. Therefore,

when administering this regimen to patients with a poor PS,

supportive care to improve the PS and maintain serum albu-

min levels, appropriate dose reduction, and careful observa-

tion during chemotherapy are needed. In the future, it will

be necessary to verify the safety and efficacy of this com-

bined chemotherapy regimen when administered to patients

with a relatively poor PS.

In summary, a palliative combined chemotherapy regimen

with intraperitoneal paclitaxel and systemic chemotherapy

was administered to two patients with a poor PS at presenta-

tion due to massive ascites from advanced pancreatic cancer.

Multimodal supportive treatment, including CART followed

by combined chemotherapy, may be a promising option for

the palliative management of patients with peritoneal metas-

tasis from advanced pancreatic cancer.

The authors state that they have no Conflict of Interest (COI).
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