
Evaluation and treatment of malignant ascites secondary to 
gastric cancer

Hiromichi Maeda, Michiya Kobayashi, Junichi Sakamoto

Hiromichi Maeda, Michiya Kobayashi, Cancer Treatment 
Center, Kochi Medical School, Kochi 783-8505, Japan

Junichi Sakamoto, Tokai Central Hospital, Sohara Higashijima-
cho, Kakamigahara 504-8601, Japan

Author contributions: Maeda H wrote the manuscript; Kobayashi 
M and Sakamoto J contributed to conception of this study and 
revised the draft.

Supported by non-profit Epidemiological and Clinical Research 
Organization.

Conflict-of-interest statement: There is no conflict of interest 
to disclose.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Junichi Sakamoto, MD, PhD, Tokai 
Central Hospital, Sohara Higashijima-cho, Kakamigahara, Gifu 
504-8601, Japan. sakamjun@tokaihp.jp
Telephone: +81-58-3823101
Fax: +81-58-3820229

Received: April 23, 2015
Peer-review started: April 24, 2015
First decision: July 13, 2015
Revised: July 26, 2015
Accepted: September 13, 2015
Article in press: September 13, 2015
Published online: October 21, 2015

Abstract
Malignant ascites affects approximately 10% of 
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patients with gastric cancer (gc), and poses significant 
difficulties for both patients and clinicians. In addition 
to the dismal general condition of affected patients 
and the diversity of associated complications such as 
jaundice and ileus, problems in assessing scattered 
tumors have hampered the expansion of clinical 
trials for this condition. However, the accumulation of 
reported studies is starting to indicate that the weak 
response to treatment in gc patients with malignant 
ascites is more relevant to their poor prognosis rather 
than to the ascites volume at diagnosis. Therefore, 
precise assessment of initial state of ascites, repetitive 
evaluation of treatment efficacy, selection of suitable 
treatment, and swift transition to other treatment 
options as needed are paramount to maximizing 
patient benefit. Accurately determining ascites volume 
is the crucial first step in clinically treating a patient 
with malignant ascites. Ultrasonography is commonly 
used to identify the existence of ascites, and several 
methods have been proposed to estimate ascites 
volume. Reportedly, the sum of the depth of ascites at 
five points (named “five-point method”) on three panels 
of computed tomography images is well correlated to 
the actual ascites volume and/or abdominal girth. This 
method is already suited to repetitive assessment due 
to its convenience compared to the conventional volume 
rendering method. Meanwhile, a new concept, “Clinical 
Benefit Response in gc (CBR-GC)”, was recently 
introduced to measure the efficacy of chemotherapy 
for malignant ascites of gc. CBR-GC is a simple and 
reliable patient-oriented evaluation system based on 
changes in performance status and ascites, and is 
expected to become an important clinical endpoint 
in future clinical trials. The principal of treatment for 
gc patients with ascites is palliation and prevention 
of ascites-related symptoms. The treatment options 
are various, including a standard treatment based on 
the available guidelines, cytoreductive surgery with 
hyperthermic intraperitoneal chemotherapy (HIPEC), 
laparoscopic HIPEC alone, intravenous chemotherapy, 
intraperitoneal chemotherapy, and molecular targeting 



protocol had arbitrarily defined the response of ascites 
to treatment or applied ambiguous definitions of the 
condition, further complicating inter-trial comparisons. 
Indeed, the lack of a “standard” method to evaluate 
treatment efficacy for these patients in daily clinical 
practice urgently demands the development of a 
reliable assessment framework. 

Despite these documented difficulties, pioneers in 
this field have successfully conducted several phase 
Ⅱ studies or retrospectively reported precious results 
for specific treatment options, and based on these 
results, patients and clinicians now have expanded 
treatment options[6]. For instance, long-term survival 
was achieved after combination therapy of surgical 
treatment and chemotherapy among selected patients 
with ascites and gc, although these reports presented 
limited patient numbers[7-9]. However, the data has not 
yet been integrated and selecting the most suitable 
treatment remains a great burden for both patients 
and clinicians.

In this manuscript, we first review the relevant 
literature to elucidate the incidence of ascites develop
ment among patients with gc. Then, we introduce 
recently reported methods to measure ascites volume 
by computed tomography (CT), and explain a new 
concept for evaluating treatment efficacy based on 
patient-oriented parameters. Finally, we discuss each 
treatment option with respect to future directions.

Incidence of ascites due to gc
Data showing the incidence of ascites secondary to 
gc are scarce and glancing. The development of 
malignant ascites, an end-stage manifestation of gc, 
requisitely depends on the tumor stage at diagnosis 
of primary lesions. Thus, in countries where gc 
is diagnosed at an earlier stage through validated 
screening programs[10,11], the incidence of malignant 
ascites could be relatively low. Contrarily, in countries 
where less attention is paid to gc due to its lower 
morbidity, diagnosis of the disease is often delayed 
until symptoms develop. Therefore, the available 
literature covers a range of incidence rates of ascites 
development due to gc across various countries and 
study periods (Table 1). 

Specifically, a retrospective study analyzing more 
than 7000 patients who underwent gastrectomy in a 
single Japanese institution from 1960 to 1988 found 
that 14.2% of the patients developed peritoneal 
recurrence[10]. Similarly, a Japanese nationwide study 
in 2009 suggested that 9.9% of 13002 patients who 
underwent gastrectomy in 2002 died from peritoneal 
involvement of gc during the 5-year follow-up period[12], 
while further studies also suggested that approximately 
40% of consecutive patients with peritoneal disse
mination also showed malignant ascites[13,14]. Thus, 
these previous data indicated that approximately 
4%-5% of all patients undergoing gastrectomy would 
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therapy. Although each treatment option is valid, 
further research is imperative to establish the optimal 
choice for each patient.

Key words: Ascites; Clinical benefit; Gastric cancer; 
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Core tip: Malignant ascites affects approximately 
10% of patients with gastric cancer (gc) and poses 
significant problems for treatment. Accurate and 
repetitive measurement of ascites volume during 
treatment is clinically imperative for effective decisions 
surrounding treatment continuation. Meanwhile, clinical 
benefit response in gc, a patient-oriented assessment 
framework of treatment efficacy, should be used in 
future clinical trials for malignant ascites caused by 
gc. Although several treatment options have been 
reported, further studies are mandatory to develop a 
solid and optimal treatment strategy.
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INTRODUCTION
Malignant ascites caused by gastric cancer (gc) is 
an accumulation of excess fluid within the abdominal 
cavity associated with serious clinical problems. First, 
it is one of the late manifestations of gc, and thus 
is often accompanied by a severely impaired patient 
condition[1-3]. A retrospective study of 119 patients 
with malignant ascites due to gc revealed that 31% 
of these patients were classed as having as Eastern 
Cooperative Oncology Group performance status 
(ECOG-PS) of 3 or more[2]. Generally, such patients 
have difficulties in receiving standard treatment 
and show dismal prognosis, with a reported median 
survival time of 4.6 mo when treated with 5-fluorouracil 
alone or 5-fluorouracil plus methotrexate[3]. Conse
quently, these gc patients are often excluded from 
clinical trials[1] and attract only limited attention with 
respect to management strategies, thus further 
veiling the condition and possible treatment of ascites 
development.

Adequately assessing both ascites volume and 
treatment efficacy is another clinical problem for 
patients with malignant ascites due to gc[4]. Because 
it is difficult to measure the exact nature and extent of 
disseminated tumors on radiological examination[5], the 
evaluation of treatment efficacy has empirically relied 
on changes in the ascites volume. In clinical trials, each 



be subsequently diagnosed with malignant ascites.
More direct evidence on the incidence of ascites 

comes from a retrospective analysis in a hospital 
serving a single, well-defined area of Norway[15]. 
The authors analyzed 354 patients with clear chart 
descriptions and identified 6.2% (22/354) as having 
ascites at the diagnosis of gc. A similar, larger scale 
retrospective study from China identified ascites in 
2.6% of gc patients at the time of initial diagnosis, 
and in 3.7% of patients thereafter[16]. In these Chinese 
patients, the diagnosis of malignant ascites was 
confined to cytology-positive cases, therefore the real 
prevalence of ascites due to gc would be somewhat 
higher than that reported[2]. 

Malignant ascites due to gc is often accompanied 
by other symptoms related to peritoneal dissemination, 
a particular recurrence mode of gc[17,18] that can cause 
obstruction of the gastrointestinal tract, bile duct, and 
ureter. In addition, half of the patients with peritoneal 
recurrence have concomitant recurrence sites[17], 
including lymph nodes, liver, and lung, necessitating 
the systemic evaluation of each site using imaging 
modalities. We thus consider that diversity among 
the accompanying symptoms and conditions of gc 
patients with malignant ascites could induce factors 
that hinder clear depiction of these patients in the 
literature and consequently, could obstruct the 
establishment of reliable guidelines.

Based on the available data, we estimate that 
3%-6% of patients with gc has ascites to some 
extent at the initial presentation of cancer. Eventually, 
10%-15% of those patients treated by curative 
resection will develop peritoneal recurrence and 
approximately half of them are likely to develop 
ascites. Thus, 8%-13.5% of the total number of 
patients diagnosed with gc will have accompanying 
malignant ascites. However, the incidence of “massive” 
malignant ascites that defies conventional treatment 
remains obscure.

Pathophysiology
Ascites develops from an imbalance between the 
production and drainage of peritoneal fluid[19-22]. In 

adults, the serous membrane covers nearly 2 m2 
of the peritoneal surface[23], and the cavity typically 
contains 50-100 ml of fluid that turns over at the rate 
of 5 ml/24 h[24]. Peritoneal fluid is generated by the 
transudation of plasma from peritoneal capillaries[19], 
and it serves to lubricate the serous membrane. The 
fluid eventually drains into the lymphatic system via 
open-ended channels (named stomata) and then into 
the systemic circulation through the right thoracic 
duct[24].

Among multiple factors, increased vascular per
meability due to vascular endothelial growth factor 
(VEGF) is considered an important driver of increased 
ascites production. Zebrowski et al[25] demonstrated 
markedly elevated VEGF levels in malignant ascites 
including from gc. They further showed augmented 
permeability of endothelial cells in vitro when cultured 
with malignant ascites. Another important factor in the 
development of ascites is matrix metalloproteinase-9 
and -2, a key enzyme in tumor cell metastasis to 
distant organs due to its role in breaking down the 
tissue matrix. Reportedly, matrix metalloproteinase 
enhances the release of biologically active VEGF in a 
time- and dose-dependent manner, and might thus 
by a key regulator of VEGF in ascites production[26]. In 
fact, inhibition of matrix metalloproteinase significantly 
suppressed tumor growth in a rodent model of 
metastasis[27]. Several other factors could also play a 
role in the development of malignant ascites during 
cancer (Table 2), and each could be a potential target 
of prevention and treatment. 

Identifying and assessing ascites 
volume
Objectively evaluating the nature and volume of 
ascites is the first step in treating patients with ascites 
and peritoneal dissemination of gc. Cytology should 
be always considered at the initial evaluation because 
a positive result is diagnostic, while increased levels 
of carcinoembryonic antigen in ascites suggests the 
pathological accumulation of peritoneal fluid due to 
gc[2]. However, it should be noted that the sensitivity 
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Table 1  Incidence of peritoneal dissemination and ascites development due to gastric cancer

Ref. No. of patients Period Country Status of primary disease Incidence

Development of peritoneal dissemination
   Nakajima et al[10]   7060 1960-1988 Japan After gastrectomy 14.2%
   Nashimoto et al[12] 13002 2002 Japan After gastrectomy 9.9% (related to death)
Development of ascites
   Lello et al[15]     356 1980-2004 Norway At initial diagnosis   6.2%
   Yajima et al[31]     293 1988-2002 Japan GC with T2-3 at diagnosis 15.0%
   Fang et al[16]   5542 2007-2012 China At initial diagnosis    2.6%1

During the course of disease    3.7%1

   Kitayama et al[14]       83 2006-2008 Japan Peritoneal recurrence 40.0%
   Tahara et al[13]       56 1993-1999 Japan Peritoneal recurrence 46.4%

1Diagnosis of malignant ascites is limited to ascites with positive cytology.

Maeda H et al . Malignant ascites secondary to gastric cancer



with postoperative intraperitoneal adhesions.
More recently, Irshad et al[36] reported notable 

findings of correlation between the smallest depth 
of ascites on ultrasonography and the subsequent 
drained volume of ascites. They conducted 60 
paracenteses in 29 patients after evaluating the length 
between the most superficial bowel loop and the 
abdominal wall. They found that the length measured 
by ultrasonography was well correlated to the amount 
of drained fluid, and concluded that ultrasonography 
could successfully estimate the ascites volume. 
Establishment of a validated volume-measuring 
method based on ultrasonography would obviously 
be a great benefit for patients who require frequent 
monitoring, and thus further development of these 
initial studies are eagerly awaited.

Five-point method on CT
The recent development of multi-detector CT permits 
small amounts of ascites to be detected[31,32] and thus 
imaged by reconstruction of three-dimensional imaging. 
Although a volume-rendering algorithm applied to 
such imaging would enable accurate assessment of 
ascites volume, the procedure requires an appreciable 
amount of time regardless of the operator expertise. 
To reduce the burden, Oriuchi et al[4] developed a 
very simple method to estimate ascites volume using 
the horizontal plane of CT imaging. In this technique, 
ascites depth was measured at five points on three CT 
images and the sum of measurements for each patient 
was multiplied by 200 (Figure 1). The estimated ascites 
volume was then correlated with the volume calculated 
with 3D-CT in patients having > 300 mL of ascites. The 
authors reported that this protocol was reliable even 
in patients with a history of surgical intervention that 
might cause changes of their ascites distribution due to 
adhesion. The accuracy of this method was confirmed 
by two following studies: one for assessing the ascites 
due to gc[1] and one for assessing ascites due to a 
perforated peptic ulcer of the upper gastrointestinal 
tract[37]. 

Of note, the horizontal plane of CT imaging at the 
level of the superior mesenteric artery occasionally 
does not depict the spleen, and ascites can occur in 
patients who undergo splenectomy with gastrectomy. 
In such cases, volume assessment could instead use 
the distance from the inner surface of the abdominal 
wall to the surface of an internal organ at a defined 
line (Figure 1). This altenative method is also reliable 
for assessing chronological changes in ascites volume 
(personal communication with Dr. Oriuchi). Despite the 
apparent limitation of only a small number of patients 
examined thus far and the lack of explicit evidence for 
using an alternative measuring parameter rather than 
the standard one of the distance between spleen and 
abdominal wall, this CT-based method is fascinating 
and warrants further exploration. 

of these two measures is relatively low[2], and negative 
results warrant an integrated evaluation of the ascites 
based on a range of clinical data.

Although the relationship between ascites volume 
at diagnosis and prognosis remains controversial[14,28], 
a weak response of ascites to the anti-cancer treat
ment is well correlated with poor prognosis[1,14], 

suggesting that frequent and repetitive volume assess
ment is particularly important for decision making 
concerning continuation or withdrawal of the ongoing 
treatment.

Ultrasonography
In this field, the use of endoscopic ultrasonography 
is increasingly reported[29,30], because of its excellent 
ability to detect subtle ascites. This modality would 
therefore be especially beneficial for predicting 
prognosis in patients with gc, based on patients with 
ascites apparently having poorer outcomes than those 
patients without ascites[16,31-33]; however, the technique 
requires considerable expertise and is invasive for 
patients. Abdominal ultrasonography is often used in 
the emergency room and daily clinical practice due 
to its convenience, and thus is likely to first detect 
ascites. Recently, ultrasonography technologies allowed 
development of much smaller devices, which will 
eventually eliminate unnecessary further confirmatory 
examination with invasive modalities[34].

Indeed, as early as 1996 Inadomi et al[35] developed 
a protocol to measure ascites volume with ultrasono
graphy, in patients with portal hypertension. They 
regarded the ascites in the abdominal cavity as a fluid 
retained in the base of a large sphere, and developed 
an algorithm accordingly using two variables: the 
ascites depth, defined as the distance to the deepest 
point of the ascites, and abdominal circumference. The 
calculated value proved to be well correlated with the 
ascites volume determined by distribution (dilution) 
of radiolabeled tracer. However, this method had the 
remaining problem that patients needed to remain in 
a prone position on their hands and knees for 10 min, 
and it is not clear whether it could be used in patients 
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Table 2  Factors influencing development of ascites due to 
gastric cancer[19-26]

Increased fluid production
   Increased vascular permeability due to increased VEGF and/or 
   MMP-2/-9 
   Neovascularization of peritoneum
   Peritoneal inflammation
   Increased portal pressure due to tumor metastasis 
   High protein concentrations in ascites
   Lower concentration of serum proteins due to undernutrition
Decreased drainage of peritoneal fluid
   Obstruction of lymphatics

MMP: Matrix metalloproteinase; VEGF: Vascular endothelial growth 
factor.

Maeda H et al . Malignant ascites secondary to gastric cancer



CLINICAL ENDPOINT OF TREATMENT 
FOR ASCITES
Because the peritoneal dissemination sparsely 
distributes in the abdominal cavity rather than forming 
a large mass, patients with malignant ascites often 
lacks measurable lesions. In addition to the ascites 
volume, the assessment of treatment efficacy in 

such cases has to be based on the integrated clinical 
information[38]. Standardized evaluation methods are 
required to select the patients who should continue 
the current treatment, and identify the patients who 
should receive other treatments because of disease 
progression. The candidate for the clinical endpoint of 
the treatment could be an improvement of quality of 
life (QOL) measured by established questionnaires. 
However, the assessment is often difficult to achieve 
due to its complexity; Badgwell et al[39] courageously 
demonstrated the difficulty of conducting self-reporting 
assessment of QOL using Functional Assessment of 
Cancer Therapy-General (FACT-G)[40]. Only 39% of 
the patients with incurable cancer and gastrointestinal 
obstruction completed the questions concerning 
quality of life and treatment satisfaction at one-month 
follow up. Based on our similar clinical experiences 
and observations, we noticed the need for new 
convenient method to evaluate the treatment efficacy 
for malignant ascites due to gc, and “Clinical Benefit 
Response in gc (CBR-GC)” was proposed[1,41]. 

Concept of clinical benefit 
response in gc
CBR is an established palliative endpoint for gastro
intestinal tract malignancy that is particularly applied in 
clinical trials for the treatment of pancreatic cancer[42-44]. 
CBR is based on three clinical factors: the change 
in pain, Karnofsky PS, and body weight, although 
because of the hierarchical structure of CBR, its use is 
slightly complicated and vulnerable to missing data[44]. 
In contrast, CBR-GC is a newly proposed concept for 
evaluating the response of malignant ascites due to gc 
to anti-cancer therapy. This evaluation system has two 
major components: (1) change in ECOG-PS; and (2) 
change in ascites evaluated using the patient-oriented 
method.

Change in ascites (response) with treatment (lateral 
axis of Figure 2) is determined by abdominal girth 
and intensity of palliation, which comprises the use of 
diuretics and paracentesis. When the abdominal girth 
decreases in volume and the intensity of palliation 
is not increased, the response of ascites is termed 
“Positive”. Meanwhile, either or both an increase in 
abdominal girth and increased intensity of treatment 
is classed as a “Negative” response to treatment. 
Comprehensive judgment is then based on the general 
assessment of ascites response and ECOG-PS. Positive 
CRB-GC is defined by an improvement of either or 
both ascites and ECOG-PS without deterioration of any 
parameter. If the CRB-GC is not positive, the status is 
determined as negative.

Clinical use of CBR-GC
When CRB-GC was used to evaluate the efficacy of 
paclitaxel treatment in patients with malignant ascites 
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Figure 1  Five-point method to measure ascites volume. Upper: Line 
between the bilateral antero-posterior mid-points of the abdominal wall is 
drawn at the plane of the root of the superior mesenteric artery. The distances 
between the inner surface of the right abdominal wall and the liver (A cm), and 
between the inner surface of the left abdominal wall and spleen (B cm) are 
obtained. When spleen is not observed on this plane, the distance between the 
left abdominal wall and margin to the ascites and internal organs are measured 
(B’ cm); Middle: The lower pole of the left kidney is observed on this plane. 
The sagittal line from the bilateral paracolic gutter, and between the bilateral 
antero-posterior midpoints of the abdominal wall is drawn. The distances C (cm) 
and D (cm) are thus obtained. Lower: A line between the anterior sides of the 
bilateral femoral artery is drawn. The distance between the inner surface of the 
abdomen (at the middle) and the line is obtained (E cm). The ascites volume is 
calculated by the equation of (A + B + C + D + E) × 200 (mL).

A B (B')

C D

E
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due to gc, 39.1% had a positive CRB-GC, suggesting 
that CRB-GC could serve as a prognostic predictor in 
such patients. The median survival time of patients with 
positive CRB-GC was 9.9 mo, while that of patients with 
negative CRB-GC was 3.6 mo (P value not shown).

The possible limitation of CRB-GC is that subtle 
alleviation of ascites-related symptoms, which could be 
of real importance for patients, might be overlooked 
when solely based on these two factors of ascites 
response and ECOG-PS, when clinically, symptom 
improvement should signal continuation of the 
treatment to prevent deterioration in the patient’s 
condition. However, CRB-GC could become negative 
when both ascites and ECOG-PS are “stable”. Thus, 
further study is necessary to clarify whether this new 
evaluation system is adequately correlated with subtle 
symptom alleviation. As suggested by the authors, the 
relationship between improvement in patient quality 
of life and CRB-GC status should be addressed. 
Additionally, the abdominal girth seems precarious 
compared to the volume measurement by CT, and 
the threshold of decrease or increase in abdominal 
girth has to be clearly defined. Although, the authors 
found that the 5% of possible error did not change 
the primary results, the exact threshold of change in 
abdominal girth that determines “no change” should 
be verified.

Treatment
Choosing a treatment option for gc with malignant 
ascites also relies on the patient’s general condition. 
Despite the presence of ascites, standard treatment 
as per the guidelines[45-47] should be the first choice 
when the patients are motivated enough and in a good 
general condition without insufficiency of vital organs. 
While many alternative treatment options have been 
reported, evidence-based guidelines for each remain 
to be developed.

Systemic chemotherapy
Paclitaxel monotherapy 
Pharmacokinetic studies of paclitaxel shows that 

concentration of this drug in ascites remains within 
the optimal range up to 72 h after intravenous admini
stration at the dose used in a weekly regimen[48], 
while a similar dose of paclitaxel maintains the 
serum concentration above the minimum effective 
concentration at least for 24 h[49]. The bulky molecular 
structure, molecular weight, and high affinity to proteins 
in ascites probably delays the clearance of paclitaxel 
from the peritoneal cavity[48], possibly explaining 
its efficacy on ascites and peritoneal dissemination. 
Imamoto et al[1] conducted a phase Ⅱ study focusing 
on the efficacy of paclitaxel monotherapy in patients 
with malignant ascites due to gc, recruiting 64 patients 
with a median ascites volume of 2796 ml (range, 122 
ml to 7623 ml). This paclitaxel monotherapy regimen 
achieved volume reduction in 31.1% of patients (Table 
3) and 39.1% of the patients experienced positive 
CBR-GC. We consider that the low frequency of adverse 
events and the treatment efficacy warrants applying 
this treatment for a wider range of patients[1,6,50-52].

Docetaxel
Pharmacokinetics study of docetaxel after synchronous 
administration with fluoropyrimidines demonstrated 
that docetaxel concentration in ascites remained high 
up to 24 h after the intravenous administration[53]. This 
synchronous administration of two different anti-cancer 
agents achieved a median survival time of 7.2 mo in 
24 patients with gc and malignant ascites. However, 
the author noted that the concentration of docetaxel in 
ascites was not correlated with the reduction in ascites, 
leaving the possibility of a significant influence due to 
the fluoropyrimidine.

Evidence concerning the direct effect of docetaxel 
monotherapy on malignant ascites due to gc is not 
available, to our knowledge; however, the weekly 
docetaxel monotherapy achieved disease stabilization 
(defined as a complete response, partial response, 
or stable disease lasting more than 100 d) in 36% of 
elderly patients or patients with impaired performance 
status, with an acceptable safety profile[54]. In addition, 
several case reports demonstrated its efficacy in 
treating patients with peritoneal recurrence and/or 
malignant ascites refractory to paclitaxel[55,56]. Gligorov 
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Ascites fluid

Positive Stable Negative

Abdominal girth 
Treatment intensity

Decreased and 
Not increased

No change and 
Not increased

Increased and/or 
increased

ECOG-PS

Improvement

Stable

Deterioration

Positive CBR-GC Negative CBR-GC

Figure 2  Clinical benefit response in gastric cancer. CBR-GC is defined by the ascites response to treatment (horizontal axis) and ECOG-PS (vertical axis). 
Response of ascites is judged by a combination of abdominal girth and treatment intensity. CBR-GC: Clinical benefit response in gastric cancer; ECOG-PS: Eastern 
Cooperative Oncology Group performance status.
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et al[57] cautiously summarized the difference between 
taxanes, and found favorable molecular features, 
pharmacokinetics, and drug interactions of docetaxel 
as an anti-cancer drug. Thus, a phase Ⅱ study is 
urgently needed to adequately determine the efficacy 
and safety of docetaxel monotherapy, ideally in 
comparison with paclitaxel, for patients with malignant 
ascites due to gc.

Combination therapy
The advantage of combination therapy over mono
therapy has to be more definitively proved in clinical 
trials before wide take-up by clinicians, with several 
one-arm phase Ⅱ studies favouring monotherapy[58-60]. 
Takeyoshi et al[58] performed a Phase Ⅱ trial to evaluate 
combination therapy of paclitaxel and doxifluridine, 
an intermediate metabolite of capecitabine, and found 
that the treatment yielded an ascites response rate 
of 41.7% and MST of 215 d (equivalent to 7.2 mo) in 
24 patients, with a 25% occurrence rate of grade 3/4 
leukopenia. The accompanying pharmacokinetics study 
revealed that the ascites concentration of paclitaxel 
following such therapy was within the therapeutic 
range up to 72 h, which is consistent with previous 
reports of monotherapy[48]. Similarly, paclitaxel and 

5-fluorouracil achieved a median overall survival of 8.0 
mo and ascites response rate of 44% in patients with 
massive ascites or inadequate oral intake[59].

Korean scholars reported the effectiveness of 
modified FOLFOX-4 in patients with malignant ascites 
due to gc with the protocol regime applied as first-
line, second-, or third-line treatment[60]. A decrease 
or disappearance of ascites was observed in 35.4% 
(17/48) patients, with a median overall survival of 8.4 
mo; however, the treatment could be harsh because 
grade 3 neutropenia was not uncommon (0.188 event 
per cycle) and grade 4 febrile neutropenia occurred 6 
times among 233 treatment cycles.

In terms of methotrexate, two phase Ⅱ clinical 
trials explored the efficacy of combination therapy 
of methotrexate and 5-fluorouracil[38,61], and found 
complete disappearance of ascites or apparent 
reduction of ascites in 35%-54% of the patients. A 
study of more complicated combination chemotherapy 
with methotrexate, a-fluorouracil, and low-dose 
cisplatin for diffuse-type advanced and recurrent 
gc (KDOG9501) recruited 47 patients, 23 patients 
of which had significant amounts of ascites[62]. The 
results showed that 4 out of 23 ascites disappeared, 
while 11 patients had decreased ascites, thus 65.2% 
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Table 3  Systemic chemotherapy for patients with malignant ascites due to gastric cancer

Ref. Regimen No. 
patients

ECOG-PS 
0/1/2

Ascites 
volume

Prior 
chemotherapy 

Main findings Grade 3 or more AE

Imamoto et al[1] Paclitaxel1 64 24/28/12 Mean: 2906 
mL (range: 

122-7623 mL)

37 Positive CRB-GC: 39.1% Neutropenia: 19.1%
MST 5.2 mo Hyponatremia: 19.1%

Positive CRB-GC: 9.9 mo Anorexia: 22.2%
Non-response: 3.6 mo

Hironaka et al[51] Paclitaxel1 38 (21) 12/15/11 ND 38 Ascites volume reduction: 
5/21

Neutropenia: 32%
Leukopenia: 29%

Death within 30 d of the last 
administration

Takeyoshi et al[58] Paclitaxel 24 8/4/2012 ND 14 MST: 7.2 mo Leukopenia: 25%
Doxifluridine2 1-yr OS: 29.2 and Elevated alt: 12.5%

RR: 41.7%
Iwasa et al[59] Paclitaxel 25 1/19/5 Non: 1   7 Ascites volume reduction: 

44%
Neutropenia: 12%

Fluorouracil Mild: 6 MST: 8.0 mo Anemia: 12%
Leucovorin3 Moderate: 2 Hyponatremia: 16%

Masive: 16 Anorexia: 16%
Oh et al[60] mFOLFOX-44 48 0-1/2: 26/22 ND 27 MST: 8.4 mo Neutropenia 18.8% (per cycle)

Ascites volume reduction: 
35.4%

Nausea: 6.3%
Febrile neutropenia: 2.6% 

(per cycle)
Yamao et al[38] Methotrexate 37 8/24/5 ND   0 Ascites volume reduction: 

35.1%
Neutropenia: 27%

Fluorouracil5 Elevated total bilirubin: 24.3%
Anemia: 24.3%

Nakayama et al[62] Methotrexate 47 (23) 10/13/24 ND 8/47 Ascites volume reduction: 
15/23

Leukopenia: 21.3%

Fluorouracil MST 211 d Neutropenia: 19.1%
Cisplatin6 Nausea: 2.1%

Anorexia: 2.1%

1Eighty mg/m2 of paclitaxel intravenously on day 1, 8, 15, every 4 wk; 280 mg/m2 of paclitaxel intravenously on day 1, 8, 15, every 4 wk and doxifluridine 
533 mg/m2 at day 1-5, every week; 3500 mg/m2 of fluorouracil, 250 mg/m2 of leucovorin, and 60 mg/m2 of paclitaxel intravenously on day 1, 8, 15, every 4 
wk; 485 mg/m2 of oxaliplatin on day 1, 20 mg/m of leucovorin, 400 mg/m2 of fluorouracil on day 1 and 2, followed by 600 mg/m2 of fluorouracil over 22 h, 
every 2 wk; 5100 mg/m2 of methotrexate and 600 mg/m2 of fluorouracil intravenously, every week; 630 mg/m2 of methotrexate, 600 mg/m2 of fluorouracil 
on day 1 and 8, 6 mg/m2 cisplatin on days 1-14, every 4 wk. AE: Adverse event; ND: Not described; ECOG-PS: Eastern Cooperative Oncology Group 
performance status.
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of the patients with ascites experienced improvement. 
The median survival time was reported to be 211 d 
(equivalent to 7.0 mo). However, a recent phase Ⅲ 
clinical trial including 237 patients with peritoneal 
dissemination (among them, 171 patients had 
malignant ascites) suggested that the combination 
therapy is not superior to 5-fluorouracil monotherapy 
in terms of overall survival[63].

Intraperitoneal chemotherapy
Anti-cancer drugs administered into the peritoneal 
cavity penetrate the tumor nodules by passive 
diffusion. Because penetration depth is limited[64], such 
intraperitoneal administration is not sufficient to treat 
larger nodules, and combinations of intravenous and 
intraperitoneal administration of anti-tumor drugs 
have been attempted to treat such cases. Cisplatin is 
an effective agent to treat gc when it is administered 
intravenously. However, intraperitoneal administration 
of cisplatin is not a common practice due to its 
proven lack of benefit as adjuvant chemotherapy[65], 
probably due to immediate clearance from the 
peritoneal cavity. To prolong the effect of cisplatin 
within the abdominal cavity, a new drug delivery 
system has to be developed. In this context, the 
commonly applied agents are taxanes. For instance, 
a phase Ⅱ randomized trial comparing intravenous 
and intraperitoneal paclitaxel administration has been 
implemented by Kodera et al[66] (UMIN000002957) 
under the supervision of Ministry of Health, Labor and 
Welfare as an advanced medical treatment project of 
the government.

For treatment of patients with malignant ascites 
due to gc, Kitayama et al[14] evaluated the efficacy 
of synchronous administration of intravenous and 
intraperitoneal paclitaxel, and oral administration of S-1. 
The study enrolled 33 patients with ascites due to gc, 
9 of which had more than 2500 ml of ascites before 
treatment. After the initiation of the treatment, 70% of 
the cases showed > 50% reduction in ascites volume 
and an associated improvement in prognosis, with a 
median survival time of 455 d. Another study from 
the same group further showed that the combination 
treatment could be safely followed by curative resection 
(gastrectomy) in selected patients[7]. In such cases, 
the one-year survival rate was 82% with a median 
survival time of 26.4 mo. Meanwhile, the patients with 
refractory ascites against treatment had a median 
survival time of 12.1 mo. As discussed by the authors, 
the benefit of salvage gastrectomy remains unclear; 
however, such treatment is apparently beneficial for 
selected patient because 5-year survival could be 
achieved by this sequential treatment. The frequent 
adverse events for this regimen were neutropenia 
and leukopenia (25% of patients), while occlusion or 
infection of the access port is also conceivable with the 
intraperitoneal chemotherapy.

Hyperthermic intraperitoneal 
chemotherapy and cytoreductive 
surgery
HIPEC after cytoreductive surgery has received 
increasing attention due to its efficacy in treating 
peritoneal dissemination of gc[67,68]. We speculate 
that many of the patients in these cited studies had 
some degree of malignant ascites; however, there 
was little focus on the efficacy of HIPEC with/without 
cytoreduction in patients with significant amounts of 
malignant ascites. Yang et al[8] explored the clinical 
benefit of this combination therapy in 28 patients with 
gc and heavy ascites or peritoneal carcinomatosis. Of 
these patients, 20 had ascites and positive cytology, 
and the detailed information of 12 patients with 
ascites was available. These patients died at 2, 3, 
8, 8, 9.5, 9.5, 10.5, and 29.5 mo after surgery, and 
survival was confirmed at 3, 5, 9, and 19 mo, yielding 
a median survival time of 9.5 mo (95%CI: 7.6-11.4 
mo). Although the beneficial effect of this treatment 
seems marginal for the majority of patients, long-term 
survival was observed and this is generally difficult to 
achieve with other modalities. Unfortunately, the study 
did not elucidate the preoperative factors significant 
for long-term survival, and thus patient selection 
would become an important issue to be solved. In 
addition, the related complications and even mortality 
associated with this combination regime might 
attenuate its attractiveness.

Another of HIPEC demonstrated that only 14 out of 
45 patients with peritoneal dissemination of gc could 
undergo optimal cytoreductive surgery, (meaning no 
visible tumor residue or only residual nodules < 2.5 
mm). The authors performed HIPEC only in these 14 
patients because the penetration of chemotherapeutic 
agents into tissue nodules is limited and they considered 
that performing HIPEC in patients with large residual 
nodules would not be beneficial[9]. Consequently, the 
optimal treatment group with cytoreduction and HIPEC 
showed longer median survival than cytoreduction only 
(median survival time of 18 mo vs 6 mo, P = 0.0007). 
They also found that the preoperative risk factors of 
incomplete cytoreduction were retention of ascites and 
preoperative malnutrition (prognostic nutrition index). 
Indeed, attempting to perform cytoreductive surgery 
with HIPEC on patients with gc and ascites is in and of 
itself a challenging task.

Because cytoreductive surgery and HIPEC could be 
too damaging for patients with gc and an already poor 
general condition, reduced invasiveness was attempted 
by using laparoscopic intraperitoneal hyperthermic 
chemotherapy. Reports of this modification are still 
scant and the survival benefit remains unclear[69-71]; 
however, the recurrence of ascites development was 
suppressed in the majority of studied cases and thus 
exploration of this treatment might be justified.

10943 October 21, 2015|Volume 21|Issue 39|WJG|www.wjgnet.com

Maeda H et al . Malignant ascites secondary to gastric cancer



MOLECULAR TARGETING THERAPY
Molecular targeting therapies such as bevacizumab[72], 
cetuximab[73,74], panitumumab[75], and everolimus[76] 
have not shown significant survival benefit in patients 
with gc. Thus, these agents are unlikely to be used 
vigorously for malignant ascites secondary to gc. 
Trastuzumab is a humanized monoclonal antibody 
targeting human epidermal growth factor receptor 
type 2 (HER-2), and some clinical trials demonstrated 
the efficacy and safety of combination therapy with 
trastuzumab, cisplatin, and fluoropyrimidines[77,78]. 
Although the protocols used did not exclude the 
existence of ascites, data concerning ascites response 
was seldom described. An ongoing phase Ⅱ trial 
focusing on patients with unmeasurable lesions of 
HER2-positve gc (UMIN000007941) may give some 
further indication for this treatment of malignant 
ascites.

Recently the clinical benefit of catumaxomab was 
reported. This chimeric antibody of mouse-derived 
anti-EpCAM Fab region and a rat antiCD3 Fab can 
recognize epithelial cell adhesion molecule-expressing 
tumor cells, CD-positive T cells, and Fcγ receptor-
positive immune cells, and improved the quality of 
life in patients with ascites due to several kinds of 
malignancies compared to best supportive care[79,80]. 
Because this treatment did not prolong survival time, 
catumaxomab should be considered only in patients 
whose cancer is difficult to treat by conventional 
regimes. Meanwhile, the efficacy of combination 
therapy with catumaxomab and chemotherapy, 
which has minimum toxicity, such as monotherapy of 
taxanes, should be explored for severely deteriorated 
patients with gc and malignant ascites, as suggested 
by Imamoto et al[1].

CONCLUSION
Malignant ascites is a common manifestation of end-
stage gc, affecting approximately 10% of patients. 
Because prognosis in these patients can be predicted 
during treatment by changes in the ascites volume, 
repetitive and objective evaluation of such volumes 
is critically important to maximize patient outcomes. 
Meanwhile, CBR-GC can assess the treatment efficacy 
based on changes in ECOG-PS and ascites due to 
anti-cancer treatments, and should be used for such 
assessments in future clinical trials.

For patients with malignant ascites due to gc, 
a guidelines-based standard treatment should be 
the first considered. In many cases, however, an 
alternative treatment has to be chosen from the 
wide range of options, based on the patient’s general 
condition, their understanding of the disease, and 
support from personal circumstances. Despite the 
progress in this field, the best supportive care is often 
the only thing that can be offered to patients suffering 
from end-stage gc. Thus, more understanding of 

this condition and development of evidence-based 
treatment strategies, together with new treatment 
options, are necessary. 
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