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Availability of irinotecan in a second-line setting confers
survival benefit to patients with advanced gastric cancer
refractory to fluoropyrimidine-based regimens
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Abstract. Optimal second-line chemotherapy may contribute
to favorable survival in patients who receive first-line treatment
for advanced gastric cancer. The aim of this retrospective study
was to compare a second-line setting using irinotecan with
paclitaxel in terms of survival benefit and safety. A total of 179
patients with recurrent or unresectable gastric cancer who had
received prior chemotherapy with a fluoropyrimidine-based
regimen were treated with irinotecan alone at 150 mg/m? on
days 1 and 15 every 4 weeks (Cohort I) or weekly paclitaxel
at 80 mg/m? on days 1, 8 and 15 every 4 weeks (Cohort P)
between April, 2004 and March, 2009. Patient characteristics,
overall response rate, disease control rate, progression-free
survival, overall survival and safety were investigated. Of the
179 patients, 92 received irinotecan and 87 patients who were
contraindicated for irinotecan received weekly paclitaxel. The
overall response and disease control rates in Cohort I were
6.5 and 43.5%, respectively, as compared with 9.8 and 54.9%,
respectively, in Cohort P. No variation was noted in median
progression-free survival (Cohort I vs. P, 2.6 vs. 2.8 months;
P=0.812), whereas median overall survival (Cohort I vs. P, 9.8
vs. 4.9 months; P<0.0001) differed significantly between the
two cohorts. The most common grade 3/4 adverse events were
neutropenia, leukopenia, anemia and anorexia, which were
tolerable in each treatment cohort. Availability of irinotecan
in a second-line setting confers a survival benefit to advanced
gastric cancer patients in whom fluoropyrimidine-based first-
line chemotherapy was unsuccessful.
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Introduction

Gastric cancer (GC) is one of the most common types of
cancer in East Asia and the second leading cause of cancer-
related death worldwide, with over 730,000 deaths per year
(D). Although noteworthy advances in the early diagnosis and
endoscopic or surgical resection of this entity have occurred
in recent years in Japan and Korea, advanced stage is achieved
prior to detection when curative resection may no longer be a
viable option. When GC is advanced, systemic chemotherapy
is regarded as crucial in improving patient quality of life and
prolonging survival (2-4). However, GC causes a deficiency
in nutrition due to peritoneal metastasis, rapidly depriving
patients of their well-being and favorable performance status
(PS). It is difficult to control this entity by first-line chemo-
therapy alone, despite the availability of numerous cytotoxic
agents that are active against GC. Currently, a 5-fluorouracil
(FU)-based regimen in combination with cisplatin (CDDP)
is the most commonly used first-line therapy in the treatment
of advanced GC (5-7). However, the optimal regimen for a
second-line chemotherapy for GC remains to be determined.
Although the SPIRITS trial reported an overall survival (OS)
of more than 1 year, progression-free survival (PFS) with
S-1 plus CDDP in a first-line setting was only 6 months, and
74% of the patients received second-line chemotherapy (8).
Moreover, in the JCOG9912 trial, OS and PFS were 114
and 4.2 months, respectively, in the S-1 alone arm, and 74%
of the patients received second-line chemotherapy (9). By
contrast, in the FLAGS global trial, OS and PFS were 8.6 and
4.8 months, respectively, in the S-1 plus CDDP arm, and only
31% of the patients received second-line chemotherapy (10).
In the V-325 trial (6), OS and time-to-progression were 9.2
and 5.6 months, respectively, in the DCF (docetaxel, CDDP
and FU) arm, and only 32% of the patients received further
chemotherapy. This indicates that, in certain cases, optimal
second-line chemotherapy may contribute to the favorable OS
observed with first-line treatment.

Recently, Thuss-Patience er al reported that irinotecan
(CPT-11) alone (250 mg/m? every 3 weeks, to be increased to
350 mg/m? depending on toxicity) significantly improved OS
compared to best supportive care [HR=0.48; 95% confidence
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interval (CI), 0.25-0.92; P=0.023] in a second-line setting
in patients previously treated with only one regimen (11).
Consequently, CPT-11 may be a key novel agent for the treat-
ment of advanced GC in a second-line setting. On the other
hand, the weekly administration of paclitaxel (PAC) for
GC following the failure of prior chemotherapy has become
standard practice in Japan, as it offers milder toxicities than
a tri-weekly schedule but with equivalent activity (12,13). In
previous phase Il trials, it was found that PAC was active against
GC with peritoneal metastasis that was refractory to regimens
containing 5-FU (14,15). However, only a few phase II trials
involving weekly PAC regimen for GC have been reported in a
second-line setting.

At our institute, CPT-11 is the preferred agent in a second-
line setting, unless contraindicated due to peritoneal metastasis
or inadequate liver function, in which case taxane agents are
selected. The purpose of the present retrospective study was
to compare CPT-11 alone and weekly PAC in a second-line
setting following the failure of a fluoropyrimidine-based
regimen in terms of survival benefit and safety in the treatment
of recurrent or unresectable GC.

Patients and methods

Patients. Between April, 2004 and March, 2009, 179 patients
received second-line chemotherapy with CPT-11 mono-
therapy or weekly PAC at Division of Medical Oncology,
Cancer Institute Hospital of the Japanese Foundation for
Cancer Research, Tokyo, Japan. Of these, 92 patients with no
findings of peritoneal metastasis, radiologically confirmed
intestinal stenosis, or massive ascites (beyond the pelvic cavity)
received CPT-11 alone (Cohort I). The remaining 87 patients
received weekly PAC as they did not meet the safety criteria
for administration of CPT-11 (Cohort P). Patients were
selected according to the following criteria: i) histologically
confirmed GC with metastatic or recurrent disease; ii) an
Eastern Cooperative Oncology Group (ECOG) PS of 0-2; iii)
failure of prior chemotherapy with a fluoropyrimidine-based
regimen, either in an adjuvant setting or for metastatic disease;
iv) age =18 years; v) adequate function of bone marrow and
preserved organ function; vi) no synchronous double cancer or
other serious disease; and vii) availability of written informed
consent prior to administration of the treatment.

Treatment. In Cohort I, patients received infusional 150 mg/m?
CPT-11ondays 1 and 15 every 4 weeks following pre-medication
with an intravenous 5-HT; blocker and dexamethasone. In
Cohort P, patients received infusional 80 mg/m? PAC on days
1, 8, and 15 every 4 weeks after pre-medication with an intra-
venous 5-HT; blocker. Diphenhydramine, dexamethasone and
ranitidine were also administered to prevent hypersensitivity
reactions. Chemotherapy was continued until the event of
disease progression, unacceptable toxicities, or the patient's
refusal of treatment.

Response and toxicity evaluation. Each patient underwent
CT scan after every two cycles of therapy to document the
extent of disease and evaluate response to treatment. Objective
responses for measurable lesions were assessed according to the
guidelines of the Response Evaluation Criteria in Solid Tumors
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Committee (RECIST 1.0). Symptomatic toxicity and laboratory
data were noted every 2 weeks at the outpatient department.
Toxicities were assessed using the Common Toxicity Criteria
for Adverse Events, version 3.0 (CTCAE v.3.0). Dose reduction
and treatment delays were advocated according to the extent of
hematological and non-hematological toxicities.

Statistical analysis. Progression-free survival was calculated
from initiation of the second-line treatment until the time of
progression occurred, the patient succumbed to any cause,
or when neither of these events occurred, the date of the last
follow-up. Overall survival was calculated from the time the
second-line treatment commenced to the date of death or the
last follow-up visit. Survival curves were obtained using the
Kaplan-Meier method. Univariate analysis of OS and PFS
was performed using the log-rank test. Statistical analyses
were performed using SPSS (SPSS Inc., Chicago, IL, USA).
P-values were two-sided; P<0.05 was regarded as statistically
significant.

Results

Patient characteristics. Table I shows the patient characteristics.
The median age of the patients was 61 years (range 19-82)
in Cohort I and 62 years (range 28-73) in Cohort P, and the
majority of the study population was male (64.2%). A total of
164 (91.6%) patients had an ECOG PS of O or 1. One of the 92
(1.1%) patients in Cohort I and 14 of the 87 (16.1%) patients in
Cohort P had a PS of 2. Primary lesions were present in 41 of
92 (44.6%) patients in Cohort I and in 43 of 87 (49.4%) patients
in Cohort P. The patients had previously received chemo-
therapy with fluoropyrimidine-based regimens containing
S-1, S-1 plus CDDP, capecitabine plus CDDP, or 5-FU plus
methotrexate. Tumor response was evaluated in 125 of the 179
(69.8%) patients with measurable target lesions. The lymph
nodes (Cohorts I and P: 44.6 and 39.1%, respectively), perito-
neum (Cohorts I and P: 39.1 and 85.1%, respectively) and the
liver (Cohorts I and P: 39.1 and 24.1%, respectively) were the
most common metastatic sites. Among the 179 patients, histo-
logical type was intestinal in 50 (27.9%) patients and diffuse
in 129 (72.1%) patients, according to the Lauren classification.
Chemotherapy was administered in a third-line setting in 72 of
92 (78.3%) patients in Cohort I and in 15 of 87 (17.2%) patients
in Cohort P. Of the 72 patients who received third-line chemo-
therapy in Cohort I, 53 (73.6%) patients received weekly PAC
and 14 (19.4%) patients received tri-weekly docetaxel (DOC).

Response and survival. No complete response was observed
among the 179 patients, and overall response rate (ORR) was
6.5% in Cohort I and 9.8% in Cohort P. Disease control (partial
response and stable disease) rate (DCR) was 43.5% in Cohort I
and 54.9% in Cohort P. Median PFS was comparable between
2.6 months (95% CI, 2.2-3.0) in Cohort I and 2.8 months
(95% CI, 2.5-3.0) in Cohort P (P=0.812) (Fig. 1). Median OS
was 9.8 months (95% CI, 7.8-11.8) in Cohort I and 4.9 months
(95% (I, 3.8-5.9) in Cohort P (P<0.0001) (Fig. 2). A significant
difference was observed in OS between Cohort I and Cohort P.

Adverse events. Table 1I shows the adverse effects observed in
this study. The most frequent grade 3/4 adverse hematological
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Table I. Patient characteristics (n=177).

Characteristics Irinotecan, n (%) (n=92) Paclitaxel, n (%) (n=87)
Gender
Male 67 (72.8) 48 (55.2)
Female 25(27.2) 39 (44.8)
Median age (range) 61 (19-82) 62 (28-73)
ECOG PS
0 73 (79.3) 37 (42.5)
1 18 (19.6) 36 (41.4)
2 1 (1.1 14 (16.1)
Previous gastrectomy (+) 51(554) 44 (50.6)
Histological type?
Intestinal 37 (40.2) 13 (14.9)
Diffuse 55 (59.8) 74 (85.1)
Target lesions (+) 74 (80.4) 35 (83.3)
Massive ascites (+) 0 (0.0) 33(37.9)
No. of involved organs
1 37 (40.2) 30 (34.5)
>2 55 (59.8) 57 (65.5)
Metastatic sites
Lymph nodes 41 (44.6) 34 (39.1)
Peritoneum 36 (39.1) 74 (85.1)
Liver 36 (39.1) 21 (24.1)
Lung 6 (6.5) 2 (2.3)
Bone 1 (1.1) 9 (10.3)
Ovary 5 (54 11 (12.6)
Adrenal gland 0 (0.0 4 (4.6)
Portal embolism 2 (22) 2 (2.3)
Other 1 (1.1 3 34
Prior chemotherapy
S-1 21 (22.8) 44 (50.6)
S-1 plus CDDP 55 (59.8) 21 (24.1)
CAP plus CDDP 4 (4.3) 2 (2.3)
5-FU plus MTX 2 (2.2) 14 (16.1)
Other 0 (0.0 2 (2.3)
Adjuvant S-1 10 (10.9) 4 (4.6)
Third-line chemotherapy 72 (78.2) 15(17.2)
Weekly PAC 53 (57.6) 0 (0.0
Tri-weekly DOC 14 (15.2) 0 (0.0
5-FU plus MTX 1 (1.1 5 (5.7)
CPT-11 0 (0.0) 6 (6.9)
Other 4 (4.3) 4 (4.6)

aLauren classification. CDDP, cisplatin; CAP, capecitabine; 5-FU, fluorouracil; MTX, methotrexate; PAC, paclitaxel; DOC, docetaxel.

event was neutropenia, which was observed in 7 of 92 (7.6%)  was noted in 3 of 92 (3.3%) patients in Cohort I and in 10 of
patients in Cohort I and in 13 of 87 (14.9%) patients in 87 (11.5%) patients in Cohort P. Septic shock occurred in one
Cohort P. Leukopenia was found in 4 of 92 (4.3%) patients in  (1.1%) patient, who died within 30 days of the last administra-
Cohort I and in 4 of 87 (4.6%) patients in Cohort P. Anemia  tion of the CPT-11 alone regimen. The most common grade
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Figure 1. Progression-free survival from initiation of the second-line
chemotherapy.

Table II. Frequency of grade 3/4 adverse events.
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Figure 2. Overall survival from initiation of second-line chemotherapy.

Adverse events (AEs)

Irinotecan, n (%) (n=92)

Paclitaxel, n (%) (n=87)

Hematological AEs
Leukopenia 44.3) 4 (4.6)
Neutropenia 7(7.6) 13 (14.9)
Anemia 3(3.3) 10 (11.5)
Thrombocytopenia 1(1.1) 1 (1.1
Febrile neutropenia 1(1.1) 2 (2.3)

Non-hematological AEs
Anorexia 5054 4 (4.6)
Nausea 2(2.2) 0 (0.0
Fatigue 1(1.1) 3 34
Diarrhea 3(3.3) 1 (1.1
Hyponatremia 0(0.0) 4 (4.6)
Hyperkalemia 1(1.1) 1 (1.1
Hypokalemia 0(0.0) 3 34
Increased transaminase 0 (0.0) 4 (4.6)
Neuropathy (sensory) 0(0.0) 2 (23)

Treatment-related deaths 1(1.1) 0 (0.0)

3/4 adverse non-hematological event was anorexia, which was
found in 5 of 92 (5.4%) patients in Cohort I and in 4 of 87
(4.6%) patients in Cohort P.

Discussion

First-line chemotherapy is considered to confer a survival
benefit in the treatment of advanced GC. However, optimal
second-line chemotherapy contributes to the favorable OS
observed in first-line treatment. Few well-designed, random-
ized trials of chemotherapy in a second-line setting have been
conducted and the optimal treatment regimen following the
failure of first-line chemotherapy remains to be determined
(16). The results of the AIO phase III trial suggest that CPT-11
is a key novel agent in a second-line setting (11).

In advanced colorectal cancer, the availability of the three
active cytotoxic agents of FU-leucovorin, CPT-11 and oxalip-
latin during the treatment course is crucial as it maximizes the

OS of patients (17). In the treatment of advanced GC, combina-
tion regimens using FU with CDDP are currently regarded as
standard first-line therapy. However, the importance to OS of
the availability of two active cytotoxic agents, CPT-11 and the
taxane agent PAC or DOC, during further treatment remains
to be determined. CPT-11 often cannot be used following the
failure of second-line treatment since severe toxicities may
occur, in that GC progressively develops clinical symptoms
of intestinal stenosis, massive ascites and obstructive jaundice
due to dissemination. Therefore, CPT-11 is the treatment of
choice in a second-line setting, unless contraindicated due to
peritoneal metastasis or inadequate liver function.

Based on reports of its activity against other types of
cancer (18,19), PAC, a taxane agent, is frequently used in a
fractionated weekly schedule at 80 mg/m? in a second-line
or further setting for GC. In previous phase II trials, weekly
PAC administration was found to be active against GC with
peritoneal metastasis (14,15). Moreover, it has been suggested



that the regimen is feasible, safe and shows consistent activity
against heavily treated GC in a second-line or further setting
(12,20). Neutropenia (14.9%), anemia (10%), leukopenia (4%),
and anorexia (4%) were the most common grade 3/4 adverse
events observed in this study, occurring less frequently than
in previous reports. In Cohort P patients who were unable to
receive CPT-11 in a second-line setting, the median PFS was
77 days and median survival time was 136 days from initiation
of PAC. This supports the feasibility of using PAC in patients
contraindicated for CPT-11 due to evidence of peritoneal
metastasis.

In this retrospective study, ORR and DCR in Cohort I were
6.5 and 43.5%, respectively, compared with 9.8 and 54.9%,
respectively, in Cohort P. The median PFS (Cohort I vs. P,
2.6 vs. 2.8 months) did not differ between the two treatment
cohorts (HR, 0.97; 95% CI, 0.72-1.30; P=0.812). However,
the median OS (Cohort I vs. P, 9.8 vs. 4.9 months) differed
significantly between the two treatment cohorts (HR, 0.50;
95% CI, 0.36-0.69; P<0.0001). PES in Cohort I was compa-
rable with that in Cohort P, but OS in Cohort I was much
longer. Third-line chemotherapy was administered in 72 of 92
(78.3%) patients in Cohort I and in 15 of 87 (17.2%) patients
in Cohort P. The high frequency of third-line chemotherapy
in Cohort I may explain the discrepancy in OS between the
two cohorts. Among the 72 patients who received third-line
chemotherapy in Cohort I, 53 (73.6%) received weekly PAC
and 14 (19.4%) received tri-weekly DOC. This course of treat-
ment indicates that availability of CPT-11 in a second-line
setting prolongs the survival of patients with advanced GC.

It is difficult to confirm the optimal second-line regimen
from the results of the present study, and it appears that in the
course of treatment, the availability of the four active cytotoxic
agents, FU, CDDP, CPT-11 and the taxane agent PAC or DOC,
prolong the lives of patients with advanced GC. However, the
availability of CPT-11 in a second-line setting, in particular,
appears to beneficial in terms of survival. Although this was
a retrospective study, the results provide evidence that the
availability of CPT-11 in a second-line setting is beneficial to
advanced GC patients in whom fluoropyrimidine-based first-
line chemotherapy proved unsuccessful.
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