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analysis [16] have demonstrated the efficacy of each of
these agent classes as first-line chemotherapy, to our
knowledge this is the first study to simultaneously evaluate
exposure to each agent class in all lines of treatment. Based
on the present results, we speculate that it is important to
make these active agents available to all patients with AGC
to prolong OS.

Because there was no exposure to any of these four
classes of agents prior to the initiation of chemotherapy, a
false association between exposure to each agent class and
patient outcome, due to the tendency of more lines of
chemotherapy and more agents to result in a better prog-
nosis (lead-time bias) might have been expected, as shown
in our results (6.5 months with one agent vs. 20.4 months
with four agents). To address our a priori hypothesis, we
therefore used Cox proportional hazards models to remove
confounding factors and we used exposure to each agent as
TVCs. This is one of the strengths of this study. In contrast
to the four agent classes above, agents classified as “other”
did not affect survival. This result also supports the
assumption that the level of false-positive associations due
to lead-time bias is low.

These results suggest the importance of making these
active agents available to all patients with AGC. A similar
strategy is warranted for metastatic colorectal cancer, for
which exposure to three effective cytotoxic agents (5-FU,
oxaliplatin, and irinotecan) has been shown to prolong
survival [17]. The low proportion of patients eligible to
receive third-line therapy (37.5%) in the present study
suggests the importance of using effective agents in first-
and second-line treatments. Although an early report of
triplet combination chemotherapy for AGC showed a high
frequency of toxicity [2], a more recent study of a modified
regimen demonstrated more acceptable toxicity [18].
Future evaluation to determine optimal treatment strategies
in patients with AGC is therefore warranted.

It is important to note the methodological strengths and
limitations of the present study. First, while admittedly this
was a retrospective cohort study, the conduct of a prospective
study would have been hampered by the difficulty in gath-
ering detailed information about all courses of treatment or
disease progression with each line of chemotherapy, given
that most studies to date have been conducted primarily to
evaluate the efficacy of a single agent or regimen in a single
treatment line. In contrast, the present study was designed to
comprehensively evaluate the impact of each agent class
regardless of treatment line, using TVC analysis, which is
one of its strengths. On the other hand, TVC analysis was not
necessarily perfect in the setting of our study, because this
method may be valid under a strong assumption of an asso-
ciation between treatment selection at the time of events and
the history up to the events [19]. Second, potential con-
founders such as PS, histological type, and metastatic site

were considered in the multivariate analyses; therefore,
although any associations observed were theoretically
independent of confounders, the effect of residual con-
founding by factors not evaluated cannot be completely ruled
out. Third, although current standard treatment for AGC is
FU plus a platinum agent, fewer than half of the patients in
the present analysis received such first-line combination
chemotherapy, because FU monotherapy (5-FU or S-1) was
the standard chemotherapy regimen during the earlier part of
this study (prior to publication of the results of the SPIRITS
trial [4]). However, we included the first-line chemotherapy
regimen as a confounder in the multivariate analysis. Addi-
tionally, when we limited our analysis to patients who
received FU plus a platinum agent as first-line chemother-
apy, the impact of taxanes and irinotecan on survival in this
cohort was similar to that in the overall patient population
(data not shown). Finally, because the treatment regimens
used in each line of therapy were quite variable due to the
retrospective nature of this analysis, a variety of different
treatment indications may also have been used by individual
physicians, which may have affected the results, With regard
to the strengths of this study, these include its relatively
large sample size and the availability of detailed clinical
information.

In conclusion, our findings indicate that each of the four
agent classes (FU, platinum agents, taxanes, and irinotec-
an) evaluated in the present study is independently asso-
ciated with improved OS in patients with AGC. This
finding may indicate the importance of strategies to make
all of these active agents available to all patients with AGC
to prolong OS.
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Summary Progression-free survival (PFS) and time to
progression (TTP) have been reported to correlate with
overall survival (OS) in several types of cancers. To our
knowledge, however, their use in the evaluation of new
agents for AGC has not been investigated. We evaluated the
potential of PFS and TTP to act as surrogates of OS in
clinical trial settings. Randomized trials of systemic
chemotherapy for advanced gastric cancer were identified
by comprehensive electronic and manual search. Correla-
tions between PFS/TTP and OS were evaluated. Thirty-six
trials with a total of 83 treatment arms and 10,484 patients
were selected for analysis. The nonparametric Spearman
rank correlation coefficient (p) between median PFS/TTP
and OS was 0.70 (95% CI, 0.59 to 0.82) and the correlation
coefficient between hazard ratios in PFS/TTP and OS was
0.80 (95% CI, 0.68 to 0.92). Correlation tended to be higher in
trials reporting PFS (p=0.85; 0.72-0.97) than in those
reporting TTP (p=0.60; 0.24-0.97), trials in Non-Asian
countries (p=0.80; 0.61-0.99) than Asia (p=0.67, 0.39-
0.94), trials in patients with measurable lesions only (o=
0.91; 0.77-1.00) than in those including non-measurable
lesions (p=0.71; 0.50-0.93), albeit that none of these
differences was significant. Our results indicate that
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improvements in PFS/TTP in advanced gastric cancer
strongly correlate with improvements in OS. Further research
is needed to clarify the surrogacy of PFS/TTP for OS or the
role of PFS as the true end point in future randomized
clinical trials of chemotherapy for AGC.

Keywords Chemotherapy - Gastric cancer- Surrogate
endpoint - Progression-free survival - Time to progression

Introduction

Gastric cancer remains one of the most common malignan-
cies and leading causes of cancer death worldwide [1]. The
most effective treatment for localized disease is surgery, but
approximately half of all patients with advanced-stage
disease develop recurrence after curative resection. The
prognosis of patients with advanced or recurrent gastric
cancer (AGC) remains poor, with median survival times for
commonly used combination chemotherapy regimens, con-
sisting of a fluoropyrimidine plus a platinum agent with or
without docetaxel or anthracyclines, of only 1 year [2-7].
Trastuzumab, a humanized monoclonal antibody that
targets epidermal growth factor receptor 2 (HER2), has
recently been shown to improve the prognosis of HER2-
positive AGC[7], but these cases account for fewer than
20% of all AGCs. The development of novel anticancer
agents for the treatment for AGC is thus urgently required.

The most important issue in the development of new
agents for AGC is their ability to prolong survival with
acceptable toxicity. This is conventionally evaluated in
phase III trials, in which the primary endpoint is usually
overall survival (OS). For practical reasons, however, the
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use of OS as a primary endpoint may be problematic. In
particular, several recent reports have suggested the efficacy
of second-line chemotherapy for AGC [8-10], which would
potentially lead to underestimation of the effect of new
first-line treatment [11].The potential for other clinical
endpoints to replace OS as the primary endpoint in
randomized trials is therefore of interest: a validated shorter
term surrogate endpoint would likely both reduce drug
development costs and facilitate the assessment of efficacy.

Progression-free survival (PFS) and time to progression
(TTP) have been evaluated as surrogate endpoint of OS in
several types of cancers [12-16], and are considered
acceptable surrogate endpoints for colorectal cancer and
breast cancer [17]. To our knowledge, however, their use in
the evaluation of new agents for AGC has not been
investigated.

Here, we conducted a comprehensive analysis to
determine whether PFS and TTP are correlated with OS
in AGC, and whether improvements in PFS and TTP are
associated with improvements in OS.

Materials and methods
Search for studies

We conducted a literature search for trials through
computer-based searches of the Medline database (January
1966 and June 2010) and of abstracts from conference
proceedings of the American Society of Clinical Oncology
(1995-2010) and European Cancer Conference and Euro-
pean Society for Medical Oncology (1995-2009). To avoid
publication bias, both published and unpublished trials were
identified. Search keywords included: “gastric cancer,”
“randomized” “advanced or metastatic,” and “chemotherapy.”
The search was also guided by a thorough examination of
reference lists of original and review articles. No limitation
based on language was defined. We included abstracts or
unpublished data if sufficient information on study design,
characteristics of participants, interventions and outcomes was
available.

Procedures

Two investigators (KS and KM) abstracted the data in
accordance with the Quality of Reporting of Meta-analyses
(QUORUM) guidelines [18]. Randomized trials of systemic
chemotherapy for patients with histologically confirmed
advanced or recurrent gastric cancer (metastatic disease or
unresectable locally advanced disease) of the stomach or
gastroesophageal junction were included in the analysis.
Trials which compared chemotherapy with best supportive
care were also included, as were those which included

@ Springer

patients with adenocarcinoma of the distal esophagus.
Eligibility was limited to trials which reported data on OS
with either or both PFS and TTP. ‘

Exclusion criteria included trials designed to assess
combined modality treatments, including radiotherapy and
surgery (neoadjuvant or adjuvant chemotherapy); those in
which patients were pretreated with chemotherapy; and, to
evaluate the risk reduction with chemotherapy for PFS/TTP
or OS, those which did not report either hazard ratios (HRs)
or Kaplan-Meier survival curves.

For each trial, the following information was extracted:
first author’s name; year of publication or report; trial
design (randomized phase II or phase III); trial area;
number of enrolled patients; and treatment regimens. The
following was also extracted if reported: HR and 95% CI
for clinical outcome (PFS/TTP and OS); proportion of
patients with metastatic disease; proportion of patients with
measurable lesions; and proportion of patients who received
post-protocol chemotherapy.

All data were checked for internal consistency. Disagree-
ments were resolved by discussions among the investigators.
The reference arm in each trial was determined by consensus
among three investigators (KS, DT, and TY) if not indicated;
all other arms were considered investigational. For trials with
more than two treatment arms, we constructed multiple pairs
of each investigational arm and the reference arm.

Statistical methods

For each trial, median PFS, TTP, OS, and HR with 95%
confidence intervals (CI) were abstracted. If the HR was not
provided, we estimated HR and 95% CI as relevant effect
measures directly or indirectly from the given data [19].
The nonparametric Spearman rank correlation coefficient
(p) was used as a measure of correlation between the
median PFS/TTP and OS and correlation between HR of
PFS/TTP and HR of OS. As the number of subject studies
was limited, we applied bootstrap resampling [20] using
10000 bootstrap samples to estimate 95% confidence
intervals for correlation coefficients.

To investigate possible reasons for heterogeneity, subgroup
analyses were conducted according to test variables (PFS or
TTP), trial area (Asian or non-Asian), reported data (before
2006 or after 2006), number of patients (<200 or >200),
registration trial with investigational agents (yes or not),
number of chemotherapeutic agents in treatment arm (more
agents vs. few agents or same number of agents), or
proportion of measurable disease, and proportion of patients
who received second-line chemotherapy. In the case of global
trials, data were classified as both Asian and non-Asian unless
suitable subset analysis results were provided.

Statistical analyses were performed using STATA ver. 10
(Stata Corp LP, College Station, TX, USA). All tests were
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two-sided, and P-values less than .05 were considered
statistically significant.

Results
Selection of studies

A total of 826 potentially relevant reports were identified,
of which 717 were initially excluded (Fig. 1). After review
of the remaining studies, 36 trials with sufficient data were
identified as eligible for this meta-analysis, with a total of
83 treatment arms and 10,484 patients [2-7, 21-50].

Table 1 shows the characteristics of each trial. Eleven
were randomized phase II trials and 25 were phase III. By
region, 4 were conducted in North or South America, 13 in
Europe, 2 in America and Europe, 13 in Asia, and 1 in
Australia, while 3 were global. Six trials were registration
trial [2, 5-7, 38, 46]. Seventeen trials compared combina-
tion chemotherapy with different number of agents (2 or
more) and few agents (1 or 2).

Most trials were for metastatic disease, and the
median proportion of patients with measurable lesions
was 95% (47-100%). More studies reported PFS than
TTP, while no trial reported both PFS and TTP.
Information on second-line chemotherapy was available
in 18 trials [2-7, 28, 30-33, 36, 37, 39, 42, 44, 46, 49].
Subset analysis according to area was reported in one
global trial (AVAGAST) [46], and these subset data were
accordingly included in analyses which focused on
comparing Asian and non-Asian trials.

826 trials for title view
(gastric cancer AND randomized AND
chemotherapy AND (advanced OR
metastatic) in MEDLINE/ASCO/ESMO)

717 trials
, initially excluded

I 109 trials for abstract view ]

23trials
excluded

v
l 86 relevant trials |

50trials
excluded
v

| 36 trials |

l

PFS/TTP and OS
analysis

*Lacking PFS/TTP orOS (37)
*HR could not be estimated(12)
*Second-linetrial (1)

Fig. 1 Selection process for trials

Correlation between PFS/TTP and OS

A moderate correlation was seen between median PFS/TTP
and OS, with a p value of 0.70 (95% CI, 0.59 to 0.82; P<
0.001; Fig. 2). Correlations in non-Asian (p=0.79; 0.69—
0.89) and Asian trials (p=0.75; 0.54-0.95; Fig. 3) were
similar.

Correlation between HR for PFS/TTP and OS

A total of 50 pairs of HRs for PFS/TTP and OS between
treatment arms were available from the 36 trials, being
reported in 19 trials and estimated in 17. A close correlation
between HRs for PFS/TTF and OS was seen, with a p value
of 0.80 (95% CI, 0.68 to 0.92; P<0.0001; Fig. 4). No
difference in correlation was observed between reported
(p=0.80; 0.60-1.00) and estimated HRs (p=0.82; 0.67-
0.99). Correlation tended to be higher in Non Asian (p=
0.80; 0.61-0.98) than Asian trials (p=0.67; 0.39-0.94;
Fig. 5), higher with registration trials (p=0.94; 0.60-1.00)
and no-registration trial (p=0.79; 0.64-0.93), higher with
comparison of treatment with same number of agents (p=
0.89; 0.76-1.00) than comparison of different number of
agents (p=0.75; 0.54-0.95), higher in trials reporting PFS
(p=0.85; 0.72-0.97) than in those reporting TTP (»=0.60;
0.24-0.97), and higher in trials in patients with measurable
lesions only (p=0.91; 0.77-1.00) than in those including
non-measurable lesions (p=0.71; 0.50-0.93), albeit that
none of these differences was significant. In also, no
differences were observed between trials before 2006 (p=
0.73; 0.45-1.00) and after 2006 (p=0.83; 0.68-0.98), or
trials with less than 200 patients (p=0.85; 0.67—1.00) and
with more than 200 patients (p=0.70; 0.50-0.90).

Discrepancy in HRs for PFS/TTP and second-line
chemotherapy

Among the 18 studies with information on second-line
chemotherapy, the ratio of the HR of PFS/TTP to that of OS
deviated from 1 as the proportion of patients who received
second-line chemotherapy increased (p=-0.40; P=0.04;
Fig. 6).

Discussion

To our knowledge, this is the first study to evaluate whether
PFS and TTP can be used as surrogate endpoints for
randomized studies of first-line chemotherapy for AGC.
Our results showed that an improvement in PFS/TTP was
closely associated with an improvement in OS. Although
no consensus on what defines a valid surrogate endpoint
has yet been reached, any candidate must correlate to the
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Table 1 Baseline characteristics of patients in the 36 included trials

Author Year Phase Region Treatment arms No. of  Origin Metastatic  Measurable Endpoint  Information on
patients disease (%) disease (%) (TTP/PFS) second-line
treatment
Cullinan [21] 1985 III Am . FU vs FU+ADM vs 151 G NR 47 TTP NR
. FU+ADM+MMC
Kim [22] 1993 1l A FU vs FAM vs FU 324 G NR 56 TTP NR
Cullinan [23] 1994 1II Am FU vs FAP vs FAMe vs 252 G NR 84 TTP NR
FEMe+TZT
Lochrer [24] 1994 10 Am FU vs epirubicin vs 165 G 63 69 TTP NR
FU-+epirubicin
Pyrhonen [25] 1995 1II E BSC vs FAMTX 41 G 71 NR TTP NR
Kondo [26] 2000 I A FU vs Doxifluridine 86 G NR NR TTP NR
Vanhoefe [27] 2000 I E ELF vs CF vs FAMTX 399 G 84 63 PFS NR
Ohtsu [28] 2002 III A FU vs CF vs UFTM 280 G 86 96 PFS Yes
Ross [29] 2002 III E ECF vs MCF 574 E,GEJ,G 57 95 PFS . NR
Tebbutt [30] 2002 III E FU vs FU+MMC 254 E,GEJ,G 57 94 PFS Yes
Bouché [31] 2004 11 E FU+FA vs CF+FA vs 134 G 100 100 PFS Yes
FU+FA-+irinotecan
Pozzo [32] 2004 11 E FU+FA-tirinotecan vs 146 GEJ,G 9% 90 TTP Yes
irinotecan+CDDP
Ajani [33] 2005 1II Am DC vs DCF 155 GEJ,G 95 79 PFS Yes
Moehler [34] 2005 II E ILF vs ELF 114 GEJL,G 100 100 PFS NR
Thuss-Patience [35] 2005 1II E DF vs ECF 90 G 98 96 TTP NR
Van custem [2] 2006 1I E, Am CF vs DCF 445 GEIL,G 97 100 TTP Yes
Chin [36] 2007 I A S1 vs Sl+irinotecan 315 G NR 57 PFS Yes
Cunnningham [3] 2008 III E ECF vs ECX vs 1002 E,GEI,G 74 100 PFS Yes
EOF vs EOX
Al-Batra [37] 2008 IIE E FLP vs FLO 220 GEJ,G 9% 89 PFS Yes
Dank [38] 2008 III E CF+FA vs ILF 333 GEJ,G 96 NR TTP NR
Ikeda [39] 2008 II A CF vs S1+DOC 49 G 100 100 PFS Yes
Jeung [40] 2008 1I A DOC+CDDP vs S1+DOC 80 G 79 100 PFS NR
Koizumi [4] 2008 III A S1 vs S1+CDDP 305 G 100 63 PFS Yes
Lee {41] 2008 II A S1 vs Capecitabine 91 G 100 100 TTP NR
Park [42] 2008 1T A ILF vs PILF 91 G 100 100 PFES Yes
Ridwelski {43] 2008 III E DOC+CDDP vs FLC 270 G 90 100 TTP NR
Boku [44] 2009 IIX A FU vs S1 vs 704 G NR 75 PFS Yes
irinotecan+CDDP
Kang [5] 2009 III A, E, Am FP vs XP 316 G 100 100 PFS Yes
Lee [45] 2009 I A FP vs Haptoplatin+FU 174 G 94 90 TTP NR
Ajani [6] 2010 I E, Am FP vs S1+CDDP 1053 GEILG 96 96 PFS Yes
Bang [7] 2010 11 A, E, Am XP vs XP-+trastuzumab 584 GEIG 96 90 PFS Yes
Kang [46] 2010 I A, B, Am XP vs XP+bevacizumab 774 GEJ,G 96 79 PFS Yes
Kishimoto [47] 2010 II A Sl+paclitaxel vs 102 G 100 100 PFS NR
S1+irinotecan :
Sawaki [48] 2010 HI A S1 vs FU+FA 177 G 100 100 PFS NR
Mochler {49] 2010 1II E XP vs XI 118 E,GEJ,G 100 NR PFS Yes
Tebbutt [50] 2010 I Australia WTCF vs wTX 116 E,GELG 93 98 PFS NR

Am America; 4 Asia; E Europe; FU 5-fluorouracil; ADM doxorubicin; MMC mitomycin C; CDDP cisplatin; FAM FU+ADM+MMC; F4P
FU+ADM+CDDP; FAMe FU+ADM-+methyl lomustine; TZT triazinate; Epi epirubicin; BSC best supportive care; FAMTX FU+ADM-+methotrexate;
ELF etoposide+leucovorin+FU; CF CDDP+FU; UFTM uracil/tegafurtMMC; ECF epirubicin+CDDP+FU; MCF MMC+CDDP+FU; F4 folinic acid;
DC docetaxel+CDDP; DCF docetaxel+CDDP+FU; ILF irinotecan+leucovorintFU; ELF epirubicintleucovorintFU; DF docetaxel+FU;
ECX epirubicin+CDDP-capecitabine; EOF epirubicintoxaliplatin+FU; EOX epirubicint+oxaliplatintcapecitabine; FLP FU+LV+CDDP;
FLP FU+LV+oxaliplatin. DOC docetaxel; PILF,CDDP+ILF; FLC FU+LV+CDDP; FP CDDP+FU; XP capecitabine+CDDP; PTX XI,
capecitabine+irinotecan; wTCF weekly docetaxel+CDDP+FU; wIX weekly docetaxel+capecitabine, G gastric; GEJ gastroesophageal junction; E
esophagus; NR not reported; 7TP time to progression; PFS progression-free survival
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Fig. 2 Median PFS/TTP and OS in 36 trials. The size of the gray
markers (circles) corresponds to the number of randomized patients in
the trial in this analysis. A moderate relationship was seen between
median PFS/TTP and OS, with a p value of 0.70 (95% CI, 0.59 to
0.82; P<0.001)

true endpoint, and effects on the surrogate must correlate to
those on the true endpoint [51, 52]. In our analysis, the HR
for PFS/TTP showed a significant correlation with that for
OS, indicating that the effect of treatment on PFS likely
predicts the effect of treatment on OS. In this regard, the
coefficient of 0.80 was compatible with that for advanced
colorectal cancer, for which PFS is considered an adequate
surrogate endpoint in clinical trials [12, 13, 17].

In this analysis we included studies which evaluated
either or both PFS or TTP. In their study in patients with
advanced colorectal cancer receiving systemic chemotherapy,
Tang et al. reported that PFS was more closely correlated with
OS than TTP [13]. Although we saw no significant difference

Fig. 3 Median PFS/TTP and
OS by trial area. Correlation in

non-Asian (p=0.79; 0.69-0.89)

and Asian studies (p=0.75;

between the p value of PFS and TTP in our analysis, it
nevertheless tended to be higher for PFS, consistent with
Tang et al. PFS differs from TTP in that it incorporates death
as a result of any cause, in addition to progression. On this
basis, PFS might be the better surrogate for OS, as suggested
by our results.

Reflecting the rélatively high incidence of gastric cancer
worldwide, several studies have been performed or are
ongoing in various countries or as global studies. A number
of differences in AGC between Western and Eastern
countries have been identified in tumor characteristics and
practice patterns, including surgery or chemotherapy [53].
In Asian trials, the percentage of patients with measurable
disease are usually lower than in non-Asian study, which
may cause relatively longer survival due to less tumor
burden. In also, the proportion of patients who receive
second-line chemotherapy is reported to be higher in Asian
than western trials. This difference was clearly revealed in
the AVAGAST study, where 66% of Asian patients received
second-line chemotherapy compared with 31% in Europe
and 21% in America [46]. If this difference in second-line
chemotherapy contributed to the differences in survival
after progression in the various areas, PFS/TTP might be a
more sensitive endpoint for future global studies since it
might directly reflect the anti-tumor effect of first-line
chemotherapy.

In also, our results suggest that the second-line therapy has
the potential to underestimate the efficacy of an experimental
agent in patients when compared with control patients who
receive multiple subsequent therapies. Influence of second-
line treatment as crossover might contribute to the non-
significant survival differences especially with non-registered
trials with approved agents. Additionally, given our finding
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Fig. 4 HR of PFS/TTP and OS in 36 trials. A significant relationship
is seen between HRs for PFS/TTF and OS, with the p value of 0.80
(95% CI, 0.68 to 0.92; P<0.0001)

that studies which included non-measurable lesions tended to
have lower p values, it might be desirable to restrict enfry in
studies which use PFS is a primary endpoint to patients with
measurable disease, to allow accurate and independent
evaluation using standard definitions, such as those by the
Response Evaluation Criteria in Solid Tumors Group.

This study has several methodological limitations. First,
it was not based on analysis of data from individual
patients, which is a better means of evaluating individual-
level measures of agreement between the two endpoints
(PFS/TTP and OS) [54]. Additional individual data analysis
might therefore necessary to confirm the correlation
between PFS/TTP and OS. Second, as we did not include
trials which did not report HRs or survival curves, a degree

Fig. 5 HR of PES/TTP and
OS by trial area. No significant
difference in correlation was
observed between Asian
(p=0.67; 0.39-0.94) and
non-Asian studies (p=0.80;
0.61-0.98)
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Fig. 6 Discrepancy in HRs for PFS/TTP and second-line chemother-
apy. HR of PFS/TTP and HR of OS deviated from 1 in positive
proportion to the number of patients who received second-line
chemotherapy (p=-0.40; P=0.04)

of selection bias might be present, albeit that most recent
trials did in fact report HR. Third, since not all trials
reported information on subset analysis, such as the
proportion of measurable lesions or of cases receiving
second-line chemotherapy, our results which derive from or
refer to these variables were likely insufficient. According-
ly, future trials should ensure that these data are reported.
Finally, because most trials provided little information on
disease progression, it was impossible to confirm whether
the evaluation of this variable had been consistent in each
trial arm. Future clinical trials using PFS as a primary
endpoint for AGC should ensure that the definition and
evaluation of progression be strictly determined.
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In conclusion, this study shows that improvements in

PFS/TTP in AGC are closely associated with improvements
in OS. Further research is needed to clarify the surrogacy of
PFS/TTP for OS or the role of PFS as the true end point in
future randomized clinical trials of chemotherapy for AGC.
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(fEMSEE | wYFIYT, IS RUEY, YS5SEV(K100 mg/m3), TS
<10%) SEY, PLYXITAIVAHITAY Y, AU FEY—RKBD
mg/m?), UV D, RSIAWYTT, RXSSEY, EVISX
FU, EVOURFY, EJUILEY, BT RTIOTA I
*LBHNDHA RSA VICIEEEDFEVS, HhE TE AR

APR: 7T7UES YN 5-HTs: 5-HT: BE&AEHIE DEX  FHFU XYY

MiE CERET 5.

WMRDHOLT o USRI
ANKT STV, 2T TI5F 2, FAy vy, :
YA MIRAT Y CRETH S, MR v - B
XBHMIMY A7 OREIX 1 /ul & &b,
%%Hi%?ﬁﬁﬁ%%%%'ﬁﬁZ»i%/—*%f&%'ri@ 0 - MR 1 HE B8 0 MR I R AR (V) A 3
JEEPRDONLHE T, BAFOHBIMY 2 NTHET 2. OMIFTAHIKZRS % 24 BRI
Wb, BEZX2T/ul &dnb, /KR WCHET 2 S EES - I\, @24 BRI ER
B ASHE— DR TH 5 BLTHH BT 2EREEL - B, @#E
HILF B OIS & LT, BRIMAE < M 5t 0 TREER L2 ELL - RSB L Pias A AR
BIZRANBRIZT 5, FER 7 —FVIEARE R0 6 S RETRIC BT 5 FRIEEL - 1B
TIRET B, BOEFET B IGE 3 % 25T B, TN = R (I
ERMIETECHED Y o — V35, M/ME VA7 ®AFIE, EHEEGORER),
WA % #E 5 NSAIDs 7 & D IH] o fi % 5k TVa—VERZL, YRR, Obh ok
JA, B - BREER LR, &mE - FTEEC Bg, BRI CELD - B, BEE~ORZE,
EELBEZCRUBEEERREEZITS, & BETON5.
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HHEDFEHICOWTIEE L DIEF VAN
HYH, BETHIHPAHOEED HNFL VA
YZE Y ERERSEEIN, FhERIIEHT 5
BEYRHIHEEESITAL P54V TRENTVS
(& 1)

SHHOEL - B b= UAES L
THED, >-HT: ZBEEEHEEE SN TE
75, BEEOEL - EHoa Y buo— gL
Moz REVERREORWE 2 #D 5-HT;
SREENETHA N u/ Lo v, 72
¥y VAP EHETANKI(m2a—aFx=21)
SHREERETHLT7TLEY U MBS L
BEY) A7 OFAAFN L IR % 5B I HIH]
TAH723 T L, EREOEL - RIS R
PEFHETEL LI hotz. TFLESY Y MZ
CYP3AL DEE TEHE~HEEOHELFE
YR, CYP2CY OFFEBEEHVH L7280, TxY
AF VIR RITRET S R EHHEIERD
VETH5.

COREDOFEERFE LT, IAFAFNCE D
EAEERE SN, EEBENREEREDHEES
N5 b0 EEREE) L, HMmEk - FRsRSIC
P OFENBRICE D0 (TR BEZ O
TWwh. FiERES 2~10 BBIZRET .
5-FU, X PbLFH =1}, 58y, F¥x
YVEY Y, Y7URATT IR, N7 FF
i, FeIyFENploRETREZLT V.

OREIE—ETETLE D AR BEERN

BUZENTBELT, BEICEMI» A Z &Y

L7, FHVPEREICRITH S, F4 vk
FOBENOEREBEGIETH S, HELLT
2. A7 V77— MCXARERES, o
FaA7TuA FOREFEMZ EMPITONE N,
ERAEITE, FYuhf Y AYOEWMKT
DY e, BB REREOHEHEZT).
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IABREFERTH &, BLAtAFNC X ) HILERE
PHEEINBEREFEICL - TR 288 MY
THIZD A, FIBEIUHEEL, BEE7 bt
YOBREBERTH L. BEITPIVAFRG%
BH~2ABAMBE-THrLREL, MEEED
DBGAEE R T, BHMIFIORHLEL S
PO EENLETH B,

BOWTRHMEE o RETHEZSLEMD
HIRR R T e K HEE L E2RE L, #NTD
WELZVWESEIEYREORS L 5. EE
IbEREBTHEREEDLZVWEAIL, XT3
FE&S5$T5H. TR 24 BRI LRk 5%
AlRORTIF2mg® 2B L HS L,
BOMEE (2 —F 0 ri &) 2R T 5.
THIA 4 B UL LR T 2 A1, 2 L
+F FOR5E2ERT 5.

Z L DPEDBAFITTRIHRZD D 5%, K
4 575 v (CPT-11) CREEZEWER T
%. CPT-11 O AW SN-38 DA EE R
THHUDP-F V7 oy BEEBEEOEBETF
%R (UGT1A1*6/*28) # BRI L, BIVEH
PR HIEDNET L,

R i (E AR IREY)

TR DR ERT, FE - REOKH, &
TSR, MEEE ITY, BELELREE
L, BELZDOTIINE ULAEERZER
R 5.

FROAN, FEEVPELL 2o TREEEL
MeEOPDOLWEREDEREFZIAZI LD
B, ARV FEVRET VLYY 3TV VRPN
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ARIDOBEIZBWTEEERNIBWD, VI Tz
STRAF T EOSTFEHE(FO Y v
FF—VRHELE) CHHEENE W,

GFR aFRIC K DKREES

77 4F =7 huF =7 (EGFR F 1 ¥
vES-ERHEE), tvFITRN=T A
< 7 (YU EGFR ¥UF) T3, B#m% [SER
K&l MBS E. BB FE(S8E) I8
s 2%, EMEAMEORKETHL7/:0, A7Fuq
MOV Z BT S KT H B, BREIN
I R N EH M E 2 5.

KRB IERERDIRTFUERFTOH 525, BEHD
QOL ##h 270, 2504 FRREBEAO®R
FREDAF VI THREDOTEETHA.
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