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Abstract

AIM: To assess the efficiency and toxicities of irinote-
can (CPT-11)-involved regimens in patients with ad-
vanced gastric cancer.

METHODS: Randomized phases II and I clinical tri-
als on chemotherapy for advanced gastric cancer were
searched from MEDLINE, EMbase, Cochrane Controlled
Trials Register, and EBSCO. Relevant abstracts were
manually searched. A total of 657 patients were analyzed
for their overall response rate (ORR), time to treatment
failure (TTF), overall survival (OS) rate, and toxicities.
Overall survival rate, reported as hazard ratio (HR) with
95% CI, was used as the primary outcome measure.

RESULTS: Four randomized controlled trials on che-
motherapy for advanced gastric cancer were detected.
The CPT-11-containing combination chemotherapy was
not significantly advantageous over the non CPT-11-
containing combination chemotherapy for OS rate (HR =
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1.12, 95% CI: 0.92-1.36, £ = 0.266) and ORR [risk ratio
(RR) = 1.23, 95% CI: 0.71-2.14, P = 0.458]. However,
the CPT-11-containing combination chemotherapy was
significantly advantageous over the non CPT-11-con-
taining combination chemotherapy for TTF (HR = 1.35,
95% CI: 1.12-1.64, P = 0.002). Grade 3/4 haemato-
logical toxicity (thrombocytopenia: RR = 0.20, 95% CI:
0.09-0.48; P < 0.001) and gastrointestinal toxicity (diar-
rhea: RR = 4.09, 95% CI: 2.42-6.93, P < 0.001) were
lower in patients with advanced gastric cancer after CPT-
11-containing combination chemotherapy than after non
CPT-11 -containing combination chemotherapy.

CONCLUSION: CPT-11-containing combination chemo-
therapy is advantageous over non CPT-11 -containing
combination chemotherapy for TTF with no significant
toxicity. CPT-11-containing combination chemotherapy
can be used in treatment of advanced gastric cancer.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Although the incidence of gastric cancer has been sharply
declined during the second half of the 20th century, it
remains the second leading cause of cancer-related death
in the world". The morbidity and mortality rate of gastric
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cancer increase with age. The most effective treatment for
gastric cancer is radical gastrectomy. A substantial number
of patients, however, eventually die of recurrence after
curative resection. Although systemic chemotherapy can
improve the quality of life in patients with gastric cancer”,
the outcome of patients with unresectable gastric cancer is
still extremely poor with a median survival time of 3-5 mo
after the best supportive carc™™,

Randomized clinical trial data demonstrate that the
survival rate and quality of life are better in patients with
advanced gastric cancer after chemotherapy than in those
after the best supportive care”. Over the years, a number
of single-agent chemotherapy trials have confirmed that
gastric cancer is a relatively “chemosensitive” disease®”.
It is, therefore, necessary to investigate different combina-
tion chemotherapies, both in phase II and randomized
phase III trial settings.

First line chemotherapy usually consists of different
combination regimens with 5-fluorouracil (5-FU) and
cisplatin, including FP (5-FU and cisplatin) and ECF (epi-
rubicin, cisplatin, and 5-FU). It has been shown that the
response rate and progression-free survival rate are better
for patients with gastric cancer after FP therapy than after
5-FU or other combination therapies[w’“]. The additional
survival advantage yielded by these combination therapies
appears to be marginal. However, no standard regimen
has yet been established. Thus, it is necessary to develop
new agents and combination regimens to achieve greater
survival benefits in advanced or recurrent unresectable
gastric cancer. Since 2005, combination chemotherapy for
advanced gastric cancer has been focused on the integra-
tion of other chemotherapy agents, including docetaxel,
irinotecan, oxaliplatin, capecitabine, and S-1.

Irinotecan (CPT-11) is a water-soluble camptothecin
derivative. CPT-11 and its active metabolite (SN-38) bind
reversibly to the topoisomerase I-DNA complex and in-
duce cancer cell death by preventing relegation of single-
strand DNA breaks ™. It has been shown that CPT-11
acts as a single agent in oesophago-gastric cancer. It was
reported that the overall response rate of advanced gas-
tric cancer patients to chemotherapy is 16%-20%""*",
It has been reported that CPT-11 in combination with
leucovorin/5-FU (ILF)' or cisplatin (IP)""" exhibits its
antitumor activity against advanced gastric cancer.

Several phases Il and Il randomized trials ate available
on CPT-11-containing or non CPT-11-containing combi-
nation chemotherapy for advanced gastric cancer'* . The
meta-analysis in this study was to compare the two thera-
pies by evaluating their clinical efficiency and toxicities.

MATERIALS AND METHODS

Literature search

Trials were searched from MEDLINE, OLD MED-
LINE, CancerLit, EMbase, and ISI Web of Science,
incorporating Science Citation Index, Technology Pro-
ceedings, and Current Contents Databases as far back as
they go. References of selected articles and previous sys-
tematic reviews were also searched for any other relevant
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Database search: (7 = total number of hits)
Primary searching (/7 = 2558)
EBSCO (n = 1216)
PubMed (n = 491)
EMbase (7 = 851)

Excluded by reading the abstract and the subject
Animal examination and non-RCTs (7 = 2543)
Repeat publication (7 = 45)

Primarily included 15 RCTs

Excluded by reviewing the full article (7 = 6)
Out of the criteria (7 = 2)
The statistical data unavailable (7 = 3)

Finally included 4 RCTs

Figure 1 Article search and riddling progression. RCTs: Randomized con-
trolled trials.

trials (Figure 1). The search strategy included the follow-
ing key words variably combined: metastatic, metastasis,
gastric, cancer, CPT-11, randomized, trial.

Two independent reviewers assessed the eligibility of
the searched abstracts. If the eligibility of the abstract was
unclear, the full article was retrieved for clarification. Any
disagreements were solved by discussion. The selection
criteria included study design (randomized or controlled
trials), participants (patients with histologically confirmed
advanced or recurrent adenocarcinoma, including diffuse
type, intestinal type of the stomach or gastroesophageal
junction). The exclusion criteria were nonrandomized
trials, animal examination, single-arm phase II trial, or
adequate statistical analysis with information missed. Care
was taken to include only primary data or data that supet-
seded eatlier works. The deadline for trial inclusion was

November 6, 2009.

Statistical methods

Opverall survival rate was used as the primary outcome
measure. Secondary outcome measures evaluated were
overall response rate (ORR: number of partial and com-
plete responses) and toxicities (published by the authors
with the most frequently reported events analyzed). Haz-
ard ratio (HR) and 95% CI as relevant effect measures
were estimated directly or indirectly from the given data.
Appropriate data, such as log-rank test P value, were ex-
tracted for the estimation of the log HR and its vatiance
as previously described™*), Summary statistical data were
extracted from the published trials according to the stan-
dard methods for survival end points, with HR and CI as
preferred soutces for estimation, and log-rank P value/
event count as a second choice™. Standard techniques
for meta-analysis”™ were used to calculate the pooled es-
timates. All analyses were conducted using the Stata soft-
ware version 8.2 (Stata Corp LP, College Station, TX). All
tests were two sided. Fixed-(primarily) and random-effect
model methodology was applied. All reported P values
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Study Regimen Patients RR Survival (mo)
(m) (%)
Progression free Overall
Bouché et al™ FU 45 13.0 32 6.8
CF 4 270 49 95
IF 45 400 6.9 11.3
Moehler e al™ ILF 56 429 45 10.8
ELF 58 241 23 8.3
Dank et al™ IF 170 31.8 9.0
CF 163 258 8.7
Nakashima et al®™ 1P 44 47.0 5.7 14.8
Sp 32 800 7.8 15.6

FU: Fluorouracil; CF: Cisplatin and FU; IF: Irinotecan and FU; RR: Re-
sponse rate; ILF: Irinotecan, leucovorin and FU; ELF: Etoposide, leucovo-
rin and FU; IP: Irinotecan and cisplatin; SP: S-1 and cisplatin.

resulted from two-sided versions of the respective tests.
In consideration of possible heterogeneity across the
studies, a statistical test for heterogeneity was performed
as previously described™. P < 0.05 was considered statis-
tically significant for the heterogeneity. A fixed effect ap-
proach was adopted unless there was evidence for signifi-
cant unexplained heterogeneity, in which a random effect
approach was used. In the absence of heterogeneity, the
two methods provided identical results, because the fixed-
effect model using the Mantel-Haenszel’s method assumes
that studies are sampled from populations with the same
effect size, making an adjustment to the study weights
according to the in-study variance, whereas the random-
effect model using the DerSimonian and Laird’s method
assumes that studies are taken from populations with
varying effect sizes, calculating the study weights both
from in-study and between-study variances, considering
the extent of variation or heterogeneity. Funnel plots and
Egger’s linear regression test were used to show the po-
tential publication bias in diagnosis of advanced gasttic

126]
cancer

RESULTS

The results of 4 randomized phases II and Il trials, in-
cluding 2 Europe randomized phase I trials"™”, 1 Eu-
rope randomized phase 1l trial™, and 1 Japanese study”",
that have been published or presented at major interna-
tional meetings, were included in this analysis. These stud-
ies included 657 patients with metastatic gastric cancet, of
whom 315 (48%) received the CPT-11-containing combi-
nation chemotherapy. Treatment schedule and quality of
each trial were evaluated (Table 1).

Overall survival time

The overall survival rate was reported in the 4 trials
during which 315 patients received CPT-11-containing
combination chemotherapy and 342 patients received non
CPT-11-containing combination chemotherapy. However,

[18-21]
b
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Study HR (95% CI)

Moehler et a/™” 7—.7 1.25(0.83, 1.86)  23.8

Weight (%)

Dank et a/*™” l 1.08 (0.86, 1.35) 76.2
Overall * 1.12(0.92, 1.36)  100.0
0.537634 1 1.86000

HR
Favors nonirinotecan  Favors irinotecan

Figure 2 Overall survival rate of patients with advanced gastric cancer after
irinotecan-containing and nonirinotecan-containing combination chemo-
therapies. HR: Hazard ratio.

Study HR (95% CI)

Weight (%)

Moehler et a**’ 1.15 (0.79, 1.67) 26.2

Dank et a/*” I 1.43 (1.14, 1.78) 73.8
Overall <> 1.35(1.12, 1.64)  100.0
0.561797 1 1.77999

HR
Favors nonirinotecan  Favors irinotecan

Figure 3 Time to treatment failure of patients with advanced gastric cancer
irinotecan-containing and nonirinotecan-containing combination chemo-
therapies. HR: Hazard ratio.

only 2 trials reported the HR. The other trials showed that
the overall survival time of patients with gastric cancer
was 11.3-14.8 mo after CPT-11-containing combination
chemotherapy and 6.8-15.6 mo after non CPT-1-contain-
ing combination chemotherapy. No striking inter-study
heterogeneity was found (P = 0.535, I’ = 0.0%) in the 4
trials. Meta-analysis of the pooled data demonstrated that
the overall risk of death was not different between the
two chemotherapies (HR = 1.12, 95% CI: 0.92 -1.36, P =
0.266, Figure 2).

Time to treatment failure

Two trials"”" analyzed the impact of time to treatment
failure (TTF) with no striking inter-study heterogeneity (P
= 0.327, I' = 0.0%). The fixed-effect pooled estimation
for TTF showed comparable results (HR = 1.35, 95%
CI: 1.12-1.64, P = 0.002, Figure 3), suggesting that the
outcome is significantly better in patients with advanced
gastric cancer after CPT-11-containing combination che-
motherapy than in those after non CPT-11-containing
combination chemotherapy

Overall response rate

Risk ratio (RR) was reported in the 4 trials"* ", The overall
response rate (ORR) of patients with advanced gastric can-
cer was 13%-80% to CPT-11-containing combination che-
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Study RR (95% CI)  Weight (%)

+ 198 (1.15,341) 233
+ 178 (1.03,3.07)  23.3

Bouché et a/'®

Moehler et a*”!

Dank et a/®® ﬂ 1.23(0.88,1.73)  27.1

Nakashima et a/® i 0.58(0.39,0.87)  26.2

Overall ———  123(0.71,2.14)  100.0
0.292835 1 3.41488

RR
Favors irinotecan  Favors nonirinotecan
Figure 4 Overall response rate of patients with advanced gastric cancer
after irinotecan-containing and nonirinotecan-containing combination che-
motherapies. RR: Risk ratio.

Study RR (95% CI)  Weight (%)
Bouché et a/'® ] 0.65 (0.07, 6.04) 6.6
Moehler et ai*”! R [ 0.69 (0.12, 3.98) 9.6

Dank et a/*”

. 5

Nakashima et a/*! ——J}

0.15(0.05,0.49)  65.1
0.15(0.02, 1.21)  18.7

Overall 0.23 (0.11, 0.52) 100.0

0.018088 1 55.2845
RR

Favors irinotecan ~ Favors nonirinotecan

Figure 5 Grade 3/4 haematological toxicities (thrombocytopenia) in patients
with advanced gastric cancer after irinotecan-containing and nonirinotecan-
containing combination chemotherapies. RR: Risk ratio.

motherapy and 22%-47% to the non CPT-11-containing
combination chemotherapy. A significant heterogeneity
was observed (P = 0.000, I’ = 83.3%). The random-effect
pooled estimate including 657 patients evaluated for ORR
showed that the RR of CPT-11-containing combination
chemotherapy was increased (RR = 1.23, 95% CI: 0.71-2.14,
P =0.458, Figure 4).

Toxicities

Reported toxicities were analyzed in all trials. The inci-
dence of grade 3/4 thrombocytopenia (RR = 0.23, 95%
CI: 0.11-0.52, P < 0.001) and diarrhea (RR = 4.00, 95%
CI: 2.38-6.71, P < 0.001) was lower in patients after CPT-
11-containing combination chemotherapy than in those
after non CPT-11-containing combination chemotherapy
(Figures 5 and 6). The incidence of other grade 3/4 hae-
matological toxicities, such as neutropenia (RR = 0.60,
95% CI = 0.28-1.31, P = 0.201), febrile neutropenia (RR =
0.64, 95% CI: 0.37-1.10, P = 0.108) and leucopenia (RR =
0.85, 95% CI: 0.59-1.23, P = 0.388), as well as other grade
3/4 gastrointestinal toxicities, such as nausea (RR = 0.84,
95% CI: 0.46-1.54, P = 0.582), vomiting (RR = 0.83, 95%
CI: 0.44 -1.56, P = 0.550), anorexia (RR = 0.66, 95% CI:
0.31-1.41, P = 0.278) was similar in patients with advanced
gastric cancer after CPT-11-containing and non CPT-

(4 9

_gu;ﬁfm,@ WJG | www.wjgnet.com

Study RR (95% CI)  Weight (%)
Bouché et a/'® —&—  9.89(2.26,43.24) 8.7
Moehler et a/* — = 11.38(1.52,85.36) 6.3

2.98 (1.61, 5.53) 77.6

Dank et a/*® .

Nakashima et a/*! — g 1.45 (0.14, 15.36) 7.5
Overall > 4.00(2.38,6.71)  100.0
0.011715 1 85.3573
RR

Favors irinotecan  Favors nonirinotecan

Figure 6 Grade 3/4 gastrointestinal toxicities (diarrhea) in patients with
advanced gastric cancer after irinotecan-containing and nonirinotecan-
containing combination chemotherapies. RR: Risk ratio.

4 | Begg's funnel plot with pseudo 95% CI
(@]
2 -
[~4
g O
o
- o}
0 L
-2 O | | |
0 0.5 1 1.5
s.e. of: logRR

Figure 7 Funnel plots and Egger’s linear regression test showing the po-
tential publication bias in diagnosis of advanced gastric cancer™. RR: Risk
ratio.

11-containing combination therapies. No evidence for het-
erogeneity was found except for neutropenia and alopecia.

Publication bias

Evidence of publication bias was detected by plotting
funnel plots of HR. Studies were plotted in order of de-
creasing variance of the log HR. Visual inspection of the
funnel plots with respect to the 3 end points (OS rate,
TTF and ORR) did not reveal any hint of publication bias
(Figure 7). Funnel plots for all comparisons could not
identify relevant publication bias, although the number of
included studies was relatively small.

DISCUSSION

During the last decade, advances in treatment of patients
with advanced gastric cancer have been achieved as a result
of the integration of novel, effective agents into treatment
algorithms. The availability of CPT-11 further enriches the
options for combination therapy, because CPT-11 is effec-
tive and tolerable in patients with advanced gastric cancer.
The present systematic review revealed the major find-
ings in ongoing debatable questions. We wonder whether
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CPT-11-containing combination chemotherapy is better
than non CPT-11-containing combination chemotherapy
for advanced gastric cancer. One of the earlier system-
atic reviews on 3 randomized controlled trials (RCTs)
of chemotherapy for advanced gastric cancer concluded
that there is no convincing evidence that demonstrates a
significant benefit in overall survival rate of patients after
CPT-11-containing combination chemotherapym. The
resulting HR for the overall survival rate was 0.88% (95%
CI: 0.73-1.06), which is in favor of CPT-11-containing
combination chemotherapy. However, the study™ did not
assess other outcomes or toxicities. In our analysis, the 2
trials that assessed TTF showed that the overall summary
estimate favored the CPT-11-containing combination che-
motherapy with no significant inter-trial heterogeneity.

Most reported end points covered in the RCTs were
searched and the most appropriate statistical methods
for meta-analysis of time-to-event data extracted from
published reports were used in our study. However, the
quality of life was not stressed in patients with advanced
gastric cancer due to the different methods used in report-
ing their quality of life. Although the data about response
rate and adverse events were pooled to permit a clinically
relevant analysis, these parameters varied. The response
rate was reported according to the clinical parameters,
WHO and RECIST criteria, whereas the CTC, WHO and
ECOG scales were used in analysis of toxicity data.

In conclusion, there is insufficient evidence that the
overall survival rate, overall response rate are better for pa-
tients with advanced gastric cancer after CPT-11-containing
combination chemotherapy than after non CPT-11-con-
taining combination chemotherapy. CPT-11-containing
combination chemotherapy is advantageous over non CPT-
11-containing combination chemotherapy for TTF and
grade 3/4 thrombocytopenia.

Irrespective of the positive impact of presently available
chemotherapy, the prognosis of patients with advanced
gastric cancer remains poor, with a median survival time of
7-10 mo. Further RCTs are needed to assess which CPT-11
combination chemotherapy is least toxic.

COMMENTS

Background

The morbidity and mortality of gastric cancer increase with age. It has been
shown that irinotecan (CPT-11) actis as a single agent in oesophago-gastric
cancer. The aim of this meta-analysis was to assess the efficiency and toxicities
of CPT-11 involved regimens in patients with advanced gastric cancer.
Research frontiers

Several phases II and IIl randomized trials have been reported comparing
CPT-11-containing or non CPT-11-containing combination chemotherapy for
advanced gastric cancer. The authors wonder whether CPT-11-containing
combination chemotherapy is better than non CPT-11-containing combination
chemotherapy for advanced gastric cancer.

Innovations and breakthroughs

This systematic review revealed the major findings in ongoing debatable ques-
tions. One of the earlier systematic reviews of 3 randomized controlled trials of
chemotherapy for advanced gastric cancer concluded that there is no convincing
evidence that demonstrates that the overall survival rate of patients with advanced
gastric cancer is higher after CPT-11-containing combination chemotherapy than
after non CPT-11-containing combination chemotherapy. However, this study did
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not assess other outcomes or toxicities. In the authors' analyses, 4 randomized
phases II and II trials were included. A total of 657 patients were analyzed for
their overall response rate, time to treatment failure (TTF), overall survival rate
and toxicities. The two trials that assessed TTF showed that the overall summary
estimate favored CPT-11-containing combination chemotherapy.

Applications

The findings in the study suggest that CPT-11 based combination chemo-
therapy is a candidate regimen for advanced gastric cancer. Further studies are
needed to compare common chemotherapy with/without target therap.

Peer review

The authors in their meta-analysis showed that CPT-11-containing combination
chemotherapy was advantageous over non CPT-11-containing combination
chemotherapy for TTF, overall survival rate, overall response rate and toxicity.
The availability of CPT-11 further enriches the options for combination therapy,
because CPT-11 is effective and tolerable in patients with advanced gastric can-
cer. Further randomized control trials are needed to assess which chemotherapy
provides favorable overall survival rate with less toxicity. Moreover, target therapy
agents should be taken into consideration to see if they can achieve better clinical
benefits in patients with advanced gastric cancer.
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