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Abstract

Background There are few data on the efficacy of com-

bination chemotherapy with a fluoropyrimidine plus cis-

platin for patients with advanced or recurrent gastric cancer

(AGC) complicated by peritoneal metastasis, especially

massive ascites.

Methods We retrospectively evaluated the efficacy and

safety of a fluoropyrimidine (S-1 or capecitabine) plus

cisplatin as first-line chemotherapy in 120 patients with

AGC and peritoneal metastasis.

Results Ascites was detected in 50 patients, with 11

patients having massive ascites. Median progression-free

survival (PFS) and overall survival (OS) of all patients was

6.1 and 15.9 months, respectively. The PFS and OS were

shorter in patients with massive ascites (n = 11; 3.7 and

9.5 months) compared with patients with small or moder-

ate ascites (n = 39; 5.8 and 13.5 months) or patients

without ascites (n = 70; 6.9 and 18.1 months). The

objective response in terms of ascites was similar whether

ascites was massive (4 of 11 patients; 36.4%) or small or

moderate (16 of 39 patients; 41%). The frequencies of

grade 3 or higher toxicity or treatment discontinuation due

to toxicity are relatively similar across ascites groups.

Conclusions Fluoropyrimidine plus cisplatin appears to

be tolerated in selected patients with peritoneal metastasis.
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Introduction

Gastric cancer is the fourth most common malignancy in

the world (988,602 cases in 2008, 7.8% of all malignan-

cies) and the second leading cause of cancer death

(737,419 deaths, 9.7% of all cancer deaths) [1]. The

prognosis for patients with advanced or recurrent gastric

cancer (AGC) remains poor; chemotherapy confers only a

minimal survival advantage, with a median overall survival

(OS) of approximately 1 year. In a pivotal phase III trial

(SPIRITS trial) in Japan that compared S-1 alone with S-1

plus cisplatin (combination = SP), patients treated with SP

showed a significantly higher response rate (54 vs. 31%),

longer progression-free survival (PFS; 6.0 vs. 4.0 months),

and longer OS (13 vs. 11 months) than patients receiving

S-1 alone [2]. Therefore, SP is now considered to be one of

the standard regimens for AGC in Japan. Capecitabine,

another oral fluoropyrimidine, when combined with cis-

platin (combination = XP), is also reported to have an

effectiveness that is statistically indistinguishable from that

of 5-fluorouracil (5-FU) plus cisplatin (ML17032 trial [3]),

which was used as a reference regimen in recent global

studies, including those in Japan [4, 5]. Thus, the most

commonly used treatments for AGC are combination
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chemotherapy regimens consisting of a fluoropyrimidine

(5-FU or an oral fluoropyrimidine) plus a platinum agent,

although docetaxel or anthracyclines are sometimes com-

bined in Western countries [6, 7].

Peritoneal metastasis, a common type of metastasis in

AGC, causes several complications such as ascites, bowel

obstruction, and hydronephrosis—all leading to a deterio-

ration of the patient’s general condition. Several reports

have suggested that the presence of peritoneal metastasis or

ascites is associated with poor survival in patients with

AGC [8–11]. To improve the prognosis for patients with

AGC and peritoneal metastasis, several clinical trials have

been conducted [12–18]. However, there are few data on

the efficacy of a fluoropyrimidine plus cisplatin for peri-

toneal metastasis as the current standard treatment for

patients with AGC. Moreover, since patients with massive

ascites have usually been excluded in previous pivotal

randomized studies, the efficacy and feasibility in this

patient population is also unclear. Therefore, we retro-

spectively evaluated the efficacy and safety of a fluoro-

pyrimidine plus cisplatin regimen in patients with AGC

and peritoneal metastasis.

Patients and methods

Patients

This retrospective study was designed to evaluate the

efficacy and safety of first-line chemotherapy with a flu-

oropyrimidine plus cisplatin (SP and XP) in patients with

AGC from January 2005 to March 2011. Since capecita-

bine was not available in Japan until February 2011, most

patients had been treated by SP, although we included

patients who had been treated with XP in the context of two

global studies [3, 4]. Patients who had received XP plus

experimental agents (i.e., trastuzumab or bevacizumab)

were excluded from our analysis.

Eligibility criteria were as follows: (1) presence of his-

tologically proven, inoperable AGC; (2) Eastern Cooper-

ative Oncology Group performance status (ECOG PS) 0–2;

(3) sufficient oral intake to take oral agents; (4) adequate

bone marrow, hepatic, and renal function; (5) diagnosis of

peritoneal metastasis, which could be confirmed either by

macroscopic evaluation (upon laparotomy or laparoscopy)

with cytology or by imaging data [computed tomography

(CT) scan or barium enema] with relevant signs such as

ascites, hydronephrosis, and intestinal stenosis; (6) no

previous chemotherapy other than adjuvant chemotherapy,

which was required to have been finished more than

6 months before enrollment. Written informed consent for

chemotherapy was obtained from each patient prior to

treatment initiation.

Treatment plan

Patients were treated with either: (1) a standard regimen of

SP [S-1 (80 mg/m2) for 21 consecutive days followed by a

14-day rest; cisplatin (60 mg/m2) intravenous infusion on

day 8] with repetition of the 35-day cycle [2]; or (2) XP

[capecitabine (1,000 mg/m2) for 14 days followed by a

7-day rest; cisplatin (80 mg/m2) intravenous infusion on

day 1] with repetition of the 21-day cycle [4, 5]. Intrave-

nous hydration (1,500 mL) was performed on the day of

cisplatin administration and on the next 2 days. Dose

modification and scheduling of the two regimens were

performed as reported in the literature [2, 4, 5]. Patients

could continue with the fluoropyrimidine alone if they

experienced severe toxicity with cisplatin. Treatment was

discontinued if the tumor progressed, severe toxicity

occurred, or at the patient’s request.

Evaluation of treatment and statistical analysis

In patients with measurable lesions, the tumor response

was assessed objectively according to the guidelines of the

Response Evaluation Criteria In Solid Tumors (RECIST,

ver. 1.0), and the best overall response was recorded as the

antitumor effect for that patient. The objective response

rate in these patients was presented as the percentage of

patients with a complete response (CR) or partial response

(PR). According to the Japanese Classification of Gastric

Carcinoma [19], the amount of ascites was assessed by a

radiologist using CT. Response rate for ascites represented

the percentage of patients with complete disappearance

(CR) or a dramatic decrease in ascites (PR). Time to

treatment failure (TTF) was measured from the date of

initiation of chemotherapy to the date of the last adminis-

tration of fluoropyrimidine or cisplatin. The PFS was

measured from the date of chemotherapy to the date of

progressive disease or death from any cause. The OS was

estimated from the date of initiation of chemotherapy to the

date of death or last follow-up visit. Median PFS and

median OS were estimated by the Kaplan–Meier method.

Toxicities were graded according to the National Cancer

Institute’s Common Terminology Criteria for Adverse

Events, version 4.0.

Our primary interest was in comparing the clinical

outcomes among patient groups that had different amounts

of ascites. The amount of ascites was defined as follows:

small (limited to pelvic cavity or around liver); moderate

(not small or massive); or massive (continuous ascites from

surface of liver to pelvic cavity). This definition of massive

ascites was the same as that used in the JCOG 0106 study

[13]. The volume of ascites was also estimated by the five-

point method, as previously reported [16, 20]. We divided

patients into the following three groups: (1) patients
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without ascites; (2) patients with small or moderate ascites;

and (3) patients with massive ascites.

P values for testing differences in baseline characteris-

tics and response rates of each ascites group were calcu-

lated for homogeneity using chi-square tests and for trends

using Fisher’s exact test. The PFS and OS were compared

among the ascites groups by the log-rank test; the hazard

ratio (HR) was calculated by the Cox proportional hazards

model, and presented as HRs and 95% confidence intervals

(95% CIs). Statistical analyses were performed using

STATA software (version 10; StataCorp LP, College Sta-

tion, TX, USA). All tests were two sided, and P \ 0.05

was considered statistically significant.

Results

Patient characteristics

A total of 275 patients with AGC had received first-line

chemotherapy with a fluoropyrimidine plus cisplatin regi-

men from January 2005 to March 2011. Of these patients,

120 patients met the inclusion criteria and were analyzed in

this study. Patient characteristics are shown in Table 1.

Most patients had PS 0 or 1; only 2 patients had PS 2.

Peritoneal metastasis was diagnosed by laparotomy or

laparoscopy in 45 patients. The other 75 patients were

diagnosed by imaging data including CT scan or barium

enema. Ascites was detected in 50 patients (42%) by CT

scan: 27 patients (23%) had small ascites; 12 patients

(10%) had moderate ascites; and 11 patients (9%) had

massive ascites. Of the patients with massive ascites, 5

patients underwent paracentesis prior to chemotherapy.

The estimated volume of ascites according to this classi-

fication was as follows: median of 190 mL in small ascites

(range, \100–640 mL); median of 990 mL in moderate

ascites (range, 600–1,600 mL); and median of 3,240 mL in

massive ascites (range, 1,920–7,200 mL). The proportion

of patients with lymph node metastasis or with two or more

metastatic organs was higher in the patient group with

small or moderate ascites than in the other two groups

(Table 1, P = 0.01). Human epidermal growth factor

receptor 2 (HER2) status was evaluated in 39 patients

(22%); four of these patients (10%) were positive, which

was defined as immunohistochemistry (IHC) 3? or IHC

2? plus amplification by fluorescence in situ hybridization

(FISH). Of the 120 patients evaluated, 107 patients (89%)

had been treated with SP and 13 patients (11%) with XP.

Treatment results and efficacy

The median TTF among all patients was 5.8 months, and

cisplatin was administered a median of four times (range

0–13 times) during the median follow-up period of

34.9 months (Table 2). Three patients (2 patients without

ascites and 1 patient with small ascites) started SP, but did

not receive cisplatin on day 8 because of toxicity. After the

initial dose, the dose of fluoropyrimidines was reduced in

23 patients (19%) and the dose of cisplatin was reduced in

33 patients (28%). One-hundred thirteen patients discon-

tinued S-1 or capecitabine treatment for the following

reasons: disease progression (n = 97; 81%), toxicity

(n = 6; 5%), and other (n = 10; 8%).

The median numbers of times that cisplatin was

administered within the ascites groups were as follows: 4

times in patients without ascites; 3 times in patients with

small to moderate ascites; and 2 times in patients with

massive ascites. The frequency of discontinuation due to

toxicities and dose reduction was not higher in patients

with massive ascites than in the other two groups

(Table 2).

Of the 55 patients with measurable lesions, 23 patients

achieved a CR (n = 1) or a PR (n = 22) for an overall

response rate of 42.0% (95% CI, 28.7–55.9%; Table 3). Of

the patients with ascites (n = 50), disappearance of ascites

was observed in 8 patients (16%), and a decrease of ascites

was observed in 12 patients (24%), for an overall response

rate in terms of ascites of 40% (95% CI, 26.4–54.8%;

Table 3). Response rates in terms of measurable lesions or

ascites were relatively similar among the ascites groups

(Table 3).

One hundred seven patients had already experienced

disease progression at the time of analysis, with a median

PFS of 6.1 months (95% CI, 5.3–7.3 months) (Fig. 1).

Eighty-four patients (70%) were dead, with a median OS of

15.9 months (95% CI, 12.8–18.4 months) (Fig. 1). Median

PFS was shorter in patients with massive ascites

(3.7 months; 95% CI, 0.7–6.0 months) than in patients

with small or moderate ascites (5.8 months; 95% CI,

4.0–8.8 months; HR 0.45; 95% CI, 0.22–0.93; P = 0.03)

or patients without ascites (6.9 months; 95% CI,

5.5–9.0 months; HR 0.43; 95% CI, 0.22–0.85; P = 0.02)

(Fig. 2). Median OS was also shorter in patients with

massive ascites (9.5 months; 95% CI, 0.5–not reached)

than in patients with small or moderate ascites

(13.5 months; 95% CI, 9.4–17.0 months; HR 0.49; 95%

CI; 0.21–1.15; P = 0.1) or patients without ascites

(18.1 months; 95% CI, 14.5–20.0 months; HR 0.31; 95%

CI, 0.13–0.71; P = 0.006) (Fig. 3).

Ninety-three patients (78%) received second-line che-

motherapy, most commonly (n = 69) with taxanes (pac-

litaxel or docetaxel). The proportion of patients having

second-line chemotherapy was relatively similar among the

ascites groups: 53 patients without ascites (75.7%), 31

patients with small to moderate ascites (79.5%), and 9

patients with massive ascites (81.9%).
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Toxicity

Toxicity is shown in Table 4. The frequencies of any

grade 3–4 hematological toxicity were 27% (19 of 70

patients) in patients without ascites, 41% (16 of 39

patients) in patients with small to moderate ascites, and

27% (3 of 11 patients) in patients with massive ascites;

the frequency in patients with massive ascites was not

significantly higher. The frequencies of any grade 3–4

nonhematological toxicity also did not differ significantly

among patients without ascites (34%; n = 24), patients

with small or moderate ascites (26%; n = 10), or patients

with massive ascites (45%; n = 5). The frequency of

grade 3 or higher anorexia tended to be higher in patients

with massive ascites (36%; n = 4) than in patients without

ascites (19%; n = 13) or patients with small or moderate

ascites (15%; n = 6). No patients experienced grade 3 or

higher renal toxicity.

Discussion

We retrospectively evaluated the efficacy and safety of a

fluoropyrimidine plus cisplatin regimen for patients with

AGC and peritoneal metastasis. Median PFS and OS were

similar to that of the SPIRITS trial, in which about 30% of

patients had peritoneal metastasis (34% in SP group, 24%

in S-1 group) [2]. The frequencies of common toxicities in

our analysis were also compatible with that in the SPIRITS

trial; therefore, a fluoropyrimidine (S-1 or capecitabine)

plus cisplatin regimen is considered to be effective and

feasible for treatment of patients with peritoneal

metastasis.

In our analysis, PFS and OS were worse in patients with

massive ascites than in patients without ascites or patients

with small or moderate ascites. Although the incidence of

anorexia was higher in patients with massive ascites, the

frequencies of discontinuation or dose reduction due to

Table 1 Patient characteristics

PS performance status, ECOG
Eastern Cooperative Oncology

Group

Characteristics All patients

(n = 120%)

Patients without

ascites (n = 70%)

Patients with small

to moderate ascites

(n = 39%)

Patients with

massive ascites

(n = 11%)

Age

Median (range) 61 (27–79) 61 (34–79) 61 (27–74) 59 (28–66)

Gender

Male 62 (52) 39 (56) 19 (49) 4 (36)

Female 58 (48) 31 (44) 20 (51) 7 (64)

ECOG PS

0 26 (22) 20 (29) 6 (15) 2 (18)

1 92 (77) 50 (71) 31 (79) 9 (82)

2 2 (2) 0 2 (5) 0

Histological type

Diffuse 96 (80) 61 (87) 28 (72) 7 (64)

Intestinal 24 (20) 9 (13) 11 (28) 4 (36)

Disease status

Advanced 102 (85) 58 (83) 34 (87) 10 (91)

Recurrent 18 (15) 12 (17) 5 (13) 1 (9)

Previous gastrectomy

No 86 (72) 45 (64) 31 (79) 10 (91)

Yes 34 (28) 25 (36) 8 (21) 1 (9)

Prior adjuvant chemotherapy

No 110 (92) 62 (89) 37 (95) 11 (100)

Yes 10 (8) 8 (11) 2 (5) 0

Site of metastasis

Lymph node 48 (40) 22 (31) 23 (59) 3 (27)

Liver 11 (9) 4 (6) 6 (15) 1 (9)

Ovary 11 (9) 4 (6) 5 (13) 2 (18)

Number of metastatic organs

1 56 (47) 41 (59) 10 (26) 5 (45)

2 or more 64 (53) 29 (41) 29 (74) 6 (55)
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toxicity were not higher. Therefore, this treatment may be

feasible even for patients with massive ascites if they have

good performance status, sufficient oral intake, and ade-

quate organ function. However, median treatment duration

and PFS are quite short in patients with massive ascites

compared with other patients; therefore, more effective

treatments may be necessary to improve the poor

prognosis.

To date, several clinical trials have been conducted or

are ongoing in patients with peritoneal metastasis. The

JCOG 9603 trial showed the efficacy of 5-FU plus meth-

otrexate in patients with AGC with ascites: a response rate

in terms of ascites of 35.1% was noted [12]. The JCOG

0106 study was conducted to compare infused 5-FU versus

5-FU plus methotrexate in patients with AGC and perito-

neal metastasis, but it did not show a superiority of 5-FU

plus methotrexate [13]. Although the JCOG 0106 trial did

not include patients with massive ascites and did not

evaluate response in terms of ascites, improvement of oral

intake was reported in 48% of patients who were unable to

eat at the study outset [13]; this finding suggests substantial

efficacy of the 5-FU-based therapy in patients with AGC

and peritoneal metastasis.

In the SPIRITS trial, combination treatment with cis-

platin (SP) showed favorable results compared with S-1

alone in the subset of patients with peritoneal metastasis

[2]. Although patients with massive ascites were excluded

and detailed information about ascites is not available in

Table 2 Treatment results

TTF time to treatment failure

Variables All patients

(n = 120%)

Patients without

ascites (n = 70%)

Patients with small

or moderate ascites

(n = 39%)

Patients with

massive ascites

(n = 11%)

Median TTF

Median (months, range) 5.8 (0.3–33.8) 6.5 (0.3–33.8) 5.7 (0.3–28.4) 3.4 (0.4–10.6)

Cisplatin administration

Median number of times 4 (0–13) 4 (0–13) 3 (0–12) 2 (1–6)

Dose reduction in fluoropyrimidine

Yes 23 (19) 13 (19) 10 (26) 0 (0)

Dose reduction in cisplatin

Yes 33 (28) 23 (33) 10 (26) 0 (0)

Cause of discontinuation of cisplatin

Progressive disease 52 (43) 27 (39) 17 (44) 8 (73)

Toxicities 34 (28) 22 (31) 9 (23) 3 (27)

Other 31 (26) 18 (26) 13 (33) 0 (0)

Ongoing 3 (3) 3 (4) 0 0

Cause of S-1 or capecitabine discontinuation

Progressive disease 97 (81) 52 (74) 35 (90) 10 (91)

Toxicities 6 (5) 4 (6) 2 (5) 0 (0)

Other 10 (8) 9 (13) 1 (3) 0

Ongoing 7 (6) 5 (4) 1 (3) 1 (9)

Table 3 Objective response rates in measurable lesions and ascites

Groups N CR PR SD PD NE ORR (%) 95% CI (%) P valuea

All patient with target lesions 55 1 22 23 5 4 42.0 28.7–55.9 0.87

No ascites 25 1 10 10 0 4 44.0 24.4–65.1

Small to moderate ascites 26 0 10 12 4 0 38.5 20.2–59.4

Massive ascites 4 0 2 1 1 0 50.0 6.8–93.2

All patient with ascites 50 8 12 17 10 3 40.0 26.4–54.8 0.78

Small to moderate ascites 39 8 8 14 6 3 41.0 25.6–57.9

Massive ascites 11 0 4 3 4 0 36.4 10.9–69.2

CR complete response, PR partial response, SD stable disease, PD progressive disease, NE not evaluable, ORR objective response rate, CI
confidence interval
a Comparison of ORR between 3 groups
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the SPIRITS trial, this result suggests that cisplatin is also

an important agent for patients with peritoneal metastasis.

Oxaliplatin, another platinum agent, showed noninferior

efficacy with significantly less renal toxicity [7] and gas-

trointestinal toxicity [21] in comparison with cisplatin. A

5-FU and oxaliplatin regimen was also evaluated in

patients with AGC and ascites, with a response rate in

terms of ascites of 33% with low toxicities [14].

Another effective drug type for patients with peritoneal

metastasis is a taxane agent (paclitaxel or docetaxel). The

JCOG 0407 trial is a randomized phase II study that

compared second-line chemotherapy of weekly paclitaxel

with 5-FU-based chemotherapy for patients with AGC and

peritoneal metastasis [15]. The efficacy of paclitaxel was

suggested by a longer PFS in the paclitaxel arm [15]. A

phase II study of weekly paclitaxel for patients with

malignant ascites, which included mostly patients with

massive ascites (median 2,796 mL), showed a decrease in

ascites and improvement of performance status in 39.1% of

patients [16]. Combination treatment with 5-FU and pac-

litaxel also showed a high response rate (44%) in patients

with massive ascites [17]. These results suggest the

apparent efficacy of paclitaxel in patients with AGC and

ascites. In our study, second-line chemotherapy, mainly

with taxanes, was used in most patients, including those

with massive ascites—possibly contributing to the rela-

tively long survival after first-line chemotherapy. Addi-

tionally, a recent phase II study that evaluated S-1

combined with intravenous and intraperitoneal chemo-

therapy with paclitaxel included 40 patients with peritoneal

metastasis in whom overall survival was as impressively

long as 22.5 months [18]. Also, in the 30 patients with

ascites in that study, the response in terms of ascites was

reported to be as high as 60% [18]. These results compare

favorably with those from our analysis. The efficacy of

intraperitoneal administration of paclitaxel was suggested

in a randomized study of patients with ovarian cancer and

peritoneal metastasis [22]. Therefore, this treatment may be

promising in AGC, especially for patients with peritoneal

metastasis. Currently, a randomized study comparing S-1

plus intraperitoneal and intravenous paclitaxel versus S-1

plus cisplatin is ongoing.

It is important to note the limitations of the present

study. First, it was a retrospective analysis in a single

institution with patients that had sufficient oral intake and

adequate organ function. None of the patients had symp-

toms or complications such as decreased oral intake or

renal dysfunction due to hydronephrosis; the treatment

regimen used in our study may not be feasible for such

patients. Specifically, patients with peritoneal metastasis

frequently have an inability to eat [23], making it impos-

sible to use oral agents in such patients, and patients with

renal dysfunction should not be given cisplatin. Therefore,
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in these types of patients, other treatments such as intra-

venous 5-FU or combination therapy with taxanes may be

the preferred choice. Second, we included both SP and XP

in this study, although most patients were treated with SP.

Direct comparison of S-1 and capecitabine as well as

indirect comparisons of several randomized studies using

SP and XP suggest that these two treatments have similar

efficacies [2, 3, 24]. Additionally, our retrospective anal-

ysis comparing these two treatment regimens showed that

they have similar efficacies and safeties [25]. S-1 was

suggested to be more efficacious than 5-FU in patients with

diffuse-type AGC [26] or AGC associated with high

dihydropyrimidine dehydrogenase (DPD), with diffuse-

type tumors being more commonly associated with high

DPD than intestinal-type tumors are [27]. Since diffuse-

type cases are commonly associated with peritoneal

metastasis, S-1 may be preferable for the treatment of AGC

in this setting. In contrast, several small analyses have

suggested that capecitabine is effective at treating high-

thymidine phosphorylase (TP) gastric cancer [28, 29]; for

such tumors, 5-FU and S-1 are reported to be relatively

ineffective compared with their efficacy towards low-TP

gastric cancer [30, 31]. The exact impact of using bio-

markers or histology to select among 5-FU, S-1, and

capecitabine should be evaluated in ongoing randomized

studies.

In conclusion, although our findings are limited by the

retrospective study design and small number of patients, a

regimen consisting of a fluoropyrimidine plus cisplatin

appears to be tolerated in selected patients with peritoneal

metastasis.
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