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Table 2 Reported patient characteristics in the 67 clinical trials analyzed in the present study

Characteristic Reported Reported year Area of trial®
?;:()hes Before 2004 After 2004 P value' Non-Asian Asian P value'
(n = 36) (n =31 (n = 51) (n=14)

Age 67 (100) 36 (100) 31 (100) ns 51 (100) 14 (100) ns
Gender 66 (99) 35 97 31 (100) ns 50 (98) 14 (100) ns
PS 64 (96) 34 (94) 30 97) ns 48 (94) 14 (100) ns
Measurable disease 46 (69) 21 (58) 25 (81) 0.05 35 (69) 9 (64) ns
Metastatic site 43 (64) 22 (61) 21 (68) ns 33 (65) 9 (64) ns
Disease extension (local or metastatic) 38 (57) 19 (53) 19 (61) ns 33 (65) 5 (36) ns
Histology 30 (45) 12 (33) 18 (58) 0.04 20 (39) 9 (64) ns
Location of primary tumor 26 (39) 8 (22) 18 (58) =<0.01 24 (47) 17 <0.01
Number of metastatic organs 25 (37 5(14) 20 (65) <0.01 18 (35) 5 (36) ns
Disease status (advanced or recurrent) 18 27) 5(14) 13 (42) ns 13 (25) 5 (36) ns
Previous gastrectomy 46 (69) 21 (58) 25 (81) 0.05 32 (63) 12 (86) ns
Previous adjuvant chemotherapy 16 (24) 0 16 (52) <0.01 6 (12) 9 (64) <0.01
Previous radiotherapy 11 (16) 38 8 (26) ns 917 1D ns
Second-line chemotherapy 18 27) 3(8) <0.01 10 (20) 6 (43) ns

ns not significant, PS performance status
# Excluded two global studies

15 (48)

T Statistical analyses were performed using the y* test or Fisher’s exact test, with the level of significance set at P < 0.05 (underlined)

esophageal cancer. The frequency of reporting these
characteristics appeared to be increasing in more recent
trials, although most examined characteristics were repor-
ted in less than 60% of the trials (Table 2). Only primary
tumor location was more frequently reported in non-Asian
than Asian trials, and no other significant differences in
reporting of disease characteristics were observed based on
trial area.

The other reported patient characteristics were as follows:
weight loss (n = 12; 18%); any symptoms (anorexia, dys-
phasia, etc., n = 7; 10%); body surface area (n = 3; 4%);
ethnic groups (n = 2; 3%); hemoglobin level (n = 4; 6%);
serum ALP level (n = 3; 4%); comorbidities (n = 3; 4%),
and Royal Marsden hospital prognostic index (n = 1; 1%).

Previous treatment and second-line chemotherapy

An indication of the proportion of patients with previous
gastrectomy was reported in 69% of trials, with the cur-
ability of gastrectomy (curative or palliative with residual
disease) specified in approximately 50% of trials. Previous
adjuvant chemotherapy and radiotherapy were infrequently
reported (24 and 16% of ftrials, respectively). Second-line
chemotherapy was also reported with low frequency (27%
of trials), and was typically indicated in the text, rather than
being included in patient characteristic tables. The report-
ing of previous treatment and second-line chemotherapies
was found to be increasing in recent trials, although more
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than half did not include information related to second-line
chemotherapy. In addition, Asian trials more commonly
reported the use of adjuvant chemotherapy than non-Asian
trials.

Patient characteristics of the combined trial population

The characteristics of the 12,656 AGC patients were cal-
culated based on the reported values in each of the 67
clinical trials (Table 3). Recent trials included more
patients with better PS (ECOG PS 0-1; 94 vs. 64%;
P < 0.01) and less locally advanced disease (4 vs. 27%)
than older trials. Asian trials included more patients with
diffuse histology than non-Asian trials (53 vs. 34%;
P < 0.01), while patients with liver metastasis (43 vs.
31%; P = 0.01) or locally advanced disease (15 vs. 3%;
P = 0.04) were more common in non-Asian trials. Second-
line chemotherapy was more commonly used in Asian and
recent trials.

Stratification factors

Among the 67 trials, 40 (60%) used stratification factors
(Table 4). The median number of factors was 3, with an
observed range of 1-5. The most common stratification
factor was PS, followed by institution and previous gas-
trectomy. More recent trials used one or more stratification
factors than older trials (47 vs. 75%, P = 0.03, Table 4).
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Table 3 Patient characteristics (# = 12,656) in AGC trials included in this analysis

Patient characteristic Entire patient Median Range Reported year Area of trial®

population per trial -

(median) Before 2004  After 2004 P value’ Non-Asian Asian P value!

(median) (median) (median) (median)
Median age (years) - 59 52-72 58 59 ns 59 58 Ns
Male gender (%) 73 72 58-83 70 74 ns 72 69 ns
PS0-1 (%) 84 83 18-100 69 94 <0.01 78 89 ns
PS2 or more (%) 16 17 0-82 31 6 <0.01 22 11 ns
Diffuse histology (%) 42 38 166 44 34 ns 34 53 <0.01
One metastatic organ (%) 33 30 9-51 26 32 ns 27 35 ns
Locally advanced disease (%) 15 14 043 27 4 <0.01 15 3 0.04
Liver metastasis (%) 44 42 18-79 42 42 ns 43 31 0.02
Peritoneal metastasis (%) 23 24 3-62 23 29 ns 20 29 ns
With measurable disease (%) 88 99 33-100 96 100 ns 100 96 ns
Previous gastrectomy (%) 33 39 8-83 38 40 ns 41 33 ns
Previous adjuvant 5 5 1-31 - 5 - 4 9 0.02
chemotherapy (%)

Previous radiotherapy (%) 1 1 0-3 2 1 ns 1 1 ns
Second-line chemotherapy (%) 40 41 14-83 18 40 =<0.01 36 57 0.01

ns not significant, PS performance status
2 Excluded two global studies
T Statistical analyses were performed using the Mann—Whitney test, with the level of significance set at P < 0.05 (undetlined)

Table 4 Stratification factors in the 67 clinical trials analyzed in the present study

Stratification factor N of studies (%)  Reported year Area of trial®

Before 2004 (%)  After 2004 (%) P value’ Non-Asian (%) Asian P value

(%)

No factor 27 (47) 19 (53) 8 (26) 0.03 22 (43) 5 (36) ns
1 or 2 factors 12 21) 5 (14) 7 (23) 7 (14) 4 (29)
3 or more factors 28 (49) 12 (33) 16 (52) 22 (43) 5 (36)
PS 24 (42) 9 (25) 15 (48) ns 16 (31) 7 (50) ns
Previous gastrectomy 18 (32) 9 (25 9 (29) ns 14 27) 4 (29) ns
Institution 18 (32) 5(14) 7 (23) 0.35 16 (31) 2 (14) ns
Measurable disease 12 (21) 6 (17) 6 (19) ns 10 (20) 1(7) ns
Metastatic sites 8 (14) 2 (6) 6 (19) 0.08 8 (16) 0 ns
Disease extension 8 (14) 4 (11) 4 (13) ns 7 (14) 1(7) ns
Age 6(11) 5(14) 1(3) ns 5 (10) 1(7) ns
Gender 50 5 (14) 0 ) 0.03 5 (10) 0 (0) ns
Adjuvant chemotherapy 50 1(3) 4 (13) ns 3 (6) 2 (14) ns
Disease status - 3(5 0 3 (10) ns 0 (0) 2(14) =001
Location of primary tumor 3(5) 13 2 (6) ns 2 4 0 0) ns

ns not significant, PS performance status
2 Excluded two global studies
T Statistical analyses were performed using the 4 test or Fisher’s exact test, with the level of significance set at P < 0.05 (underlined)

Gender was more commonly used in older trials (14 vs.  Discussion

0%). No significant difference of stratification factors was

observed between Asian and non-Asian trials, other than  To our knowledge, this represents the first study to review
the frequency of use of disease status (0 vs. 14%). the reporting of patient characteristics in published
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randomized trials for AGC. Our results showed consider-
able inconsistency in the reporting of patient characteristics
and the use of stratification factors in clinical trials for
AGC. A similar finding was reported by Sorbye et al. [16],
who analyzed metastatic colorectal cancer (MCRC) clini-
cal trials and advocated that an urgent need exists for an
international consensus on the reporting of patient char-
acteristics and stratification in MCRC ftrials. Our data also
revealed several differences in patient characteristics
between trials conducted before and after 2004, and
between Asian and non-Asian trials. It is possible that these
differences may have contributed to the observed hetero-
geneity in the survival outcomes of each trial.

Several prognostic factors have been identified for
patients with AGC who have undergone chemotherapy
[10-14]. As described in the “Introduction”, the GASTRIC
project confirmed the impact of ECOG PS, disease status,
number of metastatic organs, location of metastasis, and
prior surgery on the survival of AGC patients, as deter-
mined by individual patient data analysis of previous ran-
domized studies [10]. Notably, this project, which may have
included the largest AGC patient set to date, identified that
PS1 and PS2 were significantly associated with poor sur-
vival, with hazard ratios (HRs) of death of 1.36 and 2.17,
respectively [10]. In the GASTRIC analysis, although most
trials included PS among the reported patient characteris-
tics, a number of studies classified PSO and PS1 separately,
and several studies used KPS rather than the ECOG scale. In
addition, local recurrence and metastatic disease were
reported to be associated with worse outcomes than locally
advanced disease [10]. In our present analysis, approxi-
mately 50% of trials reported disease extension (locally
advanced or metastatic disease), and only 30% of trials
indicated disease status (advanced or recurrent disease).

Although the GASTRIC analysis did not evaluate the
importance of specific metastatic organs on outcomes,
another large prognostic analysis, by Chau et al. {11, 12],
reported the impact of liver and peritoneal metastasis on
AGC patient survival. Affected metastatic organs were
reported in 64% of the trials in our analysis, but the number
of metastatic organs, which has significant impact on sur-
vival according to the GASTRIC analysis, was only reported
with a frequency of 39%. Although histology was not
identified as prognostic in the GASTRIC analysis, several
recent trials suggest that an interaction exists between his-
tology and drug response [6, 7, 17, 18]. For example, a
subset analysis of the First-line Advanced Gastric Cancer
Study (FLAGS) trial has indicated that the oral fluoropyr-
imidine S-1 appears to be superior to fluorouracil in the
treatment of diffuse-type gastric cancer [6]. This finding is
consistent with the results of a subset analysis of the Japan
Clinical Oncology Group (JCOG) 9912 study that also
indicated S-1 is better than fluorouracil in patients with
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diffuse-type AGC or gastric cancer associated with high
dihydropyrimidine dehydrogenase (DPD) activity, which is
more commonly associated with diffuse-type than intesti-
nal-type tumors [17]. This result was not unexpected,
because S-1 is a potent competitive inhibitor of DPD. In
contrast to DPD, human epidermal growth factor receptor 2
(HER2)-positive AGC, for which the anti-HER2 agent
trastuzumab is effective [7], is reported to be higher among
intestinal-type tumors [18]. The prognostic factors and
tumor characteristics identified in these studies should be
reported in all clinical trials of AGC, as they are necessary to
adequately interpret trial data and treatment outcomes.

Our analysis also revealed that the types of second-line
chemotherapy and proportions of patients who received
such treatment were not routinely reported in AGC trials.
As several recent reports have suggested that second-line
chemotherapy has a significant impact on OS [19-21], we
propose that second-line therapies should be diligently
reported in future clinical trials of first-line AGC treatment,
because second-line chemotherapy might influence the OS
as the primary endpoint, as suggested by our previous
analysis [22].

Additionally, the numerous prognostic factors identified
for AGC may be important for the stratification of patients
with respect to risk and treatment arms in randomized tri-
als. To adequately analyze treatment effects on clinical
outcomes, efforts should be undertaken to maximally
decrease imbalance of prognostic factors between treat-
ment arms in a clinical trial [23]. Although there is no
definite consensus on the optimal method for stratification,
stratification is recommended for superiority trials with
fewer than 400 patients [24] and for non-inferiority trials
with any number of patients [25]. In our analysis, stratifi-
cation was conducted in only 60% of the examined ftrials,
and was performed with quite variable stratifying factors.
Based only on the present analysis, it is difficult to suggest
a standardization approach for stratification factors in AGC
trials, and further analysis and discussion are necessary.

In recent years, a trend of increased median OS in AGC
patients has been observed concurrent with the development
of new chemotherapeutic agents [2, 4, 7, 26]. It is also pos-
sible that second-line chemotherapy may have contributed to
the improvement in OS [19-21]; however, our crude com-
parison of trials conducted prior to and after 2004 also
showed significant differences in PS and disease extension.
These differences may have also contributed to the improved
survival reported in more recent trials, as well as survival
differences between Asian and non-Asian trials. The exact
impact of chemotherapy and patient characteristics on sur-
vival would be best addressed in well-designed randomized
studies and meta-analyses of individual patient data.

In conclusion, our analyses of published clinical trials
for AGC revealed inconsistencies in the reporting of
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patient characteristics and use of stratification factors. An
international consensus on the reported characteristics and
stratification in AGC trials is necessary to improve the
analysis of future clinical trials.
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Chemotherapy for Patients With Advanced Gastric Cancer With
Performance Status 2

Kohei Shitara, Kei Muro, Keitaro Matsuo, Takashi Ura, Daisuke Takahari, Tomoya Yokota, Akira Sawaki, Hiroki Kawai, Seiji lto,
Masaki Munakata, Yuh Sakata

ABSTRACT

Methods: We retrospectively analyzed 657 patients with advanced gastric
cancer who received first-line chemotherapy. Baseline patient characteris-
tics ond treatment results were compared between Eastern Cooperative
Oncology Group performamce status (PS) 0~1 and PS 2 patients.

Resulis: Prior to beginning first-line chemotherapy, 513, 112, and 32 pa-
tients were PS 0-1, PS 2, and PS 3-4, respectively. Patients with massive
ascites (42% vs. 3%; P < .001) or inability to eat (39% vs. 4%; P < .001) were
more likely to be PS 2 than PS 0-1. Significantly fewer PS 2 patients received
first-line chemotherapy regimens containing oral agents (40% vs. 77%:; P <
.001) or combination chemotherapy (19% vs. 40%; P < .001) compared to PS
0-1 patients. Median survival time was significomtly shorter in PS 2 patients
(5.8 vs. 13.9 months; P < .001). Multivariate survival analysis revealed that
use of oral agents was associated with a better prognosis in PS 0-1 patients
(hazard ratio [HR] 0.76, 95% confidence interval [CI] 0.59-0.97, P = .03),
while it was associated with poorer survival in PS 2 patients (HR 1.52, 95% CI
1.0-2.3, P = .046).

Conclusion: Advanced gastric concer patients with PS 2 not only had a
poorer prognosis but also differed in several baseline characteristics com-
pared to PS 0-1 patients. These results indicate that additional clinical trials
that specifically target gastric cancer patients with PS 2 may be required to

evaluate optimal treatment regimens for this patient population.

Gastrointest Cancer Res 3:220-224. ©2009 by International Society of Gastrointestinal Oncology

Performance status (PS) is an indepen-
dent prognostic factor for survival in pa-
tients with advanced gastric cancer!? As a
result of disease progression, patients with
gastric cancer are subject to several debil-
itating complications, including anorexia,
fatigue, and abdominal distension, that
can lead to deterioration of general patient
status. Overall, inclusion criteria for the
majority of clinical trials have specified an
Eastern Cooperative Oncology Group
(ECOG) PS < 2. According to multivariate
survival analysis of three phase-lll studies
conducted between 1992 and 2001, PS 2
patients represented 22.8% of the patient
population, and these patients experienced
significantly poorer survival compared to
patients with a more favorable PS?
However, because recent pivotal phase-Ill
studies performed in Japan®® and Western
countries®® included very few PS 2 patients

Gastrointestinal Cancer Research

(2% in three Japanese trials and 0%-10%
in Western trials), standard treatment of PS
2 patients has not yet clearly been estab-
lished. Furthermore, the characteristics of
advanced gastric cancer patients with PS 2
have not yet been reported in detail.

To address this issue, we conducted a
retrospective analysis comparing baseline
characteristics and treatment results in
advanced gastric cancer patients with PS
0-1vs. PS 2.

PATIENTS AND METHODS

This study was a retrospective analysis of
patients with advanced or recurrent gastric
cancer who received chemotherapy. Prin-
cipal inclusion criteria were the presence
of histologically or cytologically proven, in-
operable gastric cancer. Written informed
consent was obtained from all patients
prior to chemotherapy. Performance status

— 681 —

K. Shitara, MD; K. Muro, MD; T. Ura, MD;
D. Takahari, MD; T. Yokota, MD:
Department of Clinical Oncology

K. Matsuo MD, PhD, MSc:
Division of Epidemiology and Prevention

A. Sawaki, MD; H. Kawai, MD:
Department of Gastroenterology

S. Ito, MD:

Department of Surgery

Aichi Cancer Center Hospital
Aichi, Japan

M. Munakata, MD; Y. Sakata, MD:
Department of Internal Medicine
Misawa City Hospital

Aomori, Japan

Submitted: April 28, 2009
Accepted: August 6, 2009

was evaluated prior fo initiation of first-line
chemotherapy according to ECOG criteria?’

Between April 2001 and June 2008,
657 patients with gastric cancer under-
went first-line chemotherapy at Aichi
Cancer Center and Misawa City Hospital.
Baseline characteristics and treatment
results were compared between patients
with PS 0-1 and PS 2. Patients with PS 3
or 4 were excluded from this analysis. The
following baseline characteristics were
assessed: age (<65 years or =65 years),
gender, disease status (advanced or recur-
rent), previous gastrectomy (yes or no),
previous adjuvant chemotherapy (yes or
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Center Hospital, 1-1 Kanokoden, Chikusa-ku,
Nagoya 464-8681, Aichi, Japan. Phone: 81-52-
762-6111; Fax: 81-52-752-8390; E-mail:
Kouheis0824@yahoo.co.jp
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no), pathologic classification (diffuse or
intestinal), metastasis to peritoneum (yes
or no), metastasis to liver (yes or no),
presence of massive ascites (yes or no),
number of metastatic sites (one or multiple),
and inability to eat (yes or no).

“Multiple metastatic sites” was defined
as the presence of metastases in more
than one organ. “Massive ascites” was de-
fined as the presence of ascites from the
pelvic cavity to the liver surface or upper
abdominal cavity, or ascites that required
drainage. “Inability to eat” was defined as
requirement for daily intravenous fluids or
hyperalimentation. Chemotherapeutic regi-
mens were selected individually by physi-
cians or within the context of a clinical trial.
Dosing and scheduling of most chemo-
therapy regimens were performed as
reported in the literature >>1***

First-line chemotherapeutic regimens
were directly compared, with particular at-
tention focused on oral vs. infusional drugs
and monotherapy vs. combination chemo-
therapy regimens. Toxicities grade 2> 3,
according to the National Cancer Institute
Common Toxicity Criteria version 3.0, were
also compared between PS 0-1 and PS 2
patients.

Statistical Methods
Overall survival (OS) was estimated starting
from the date of initial chemotherapy to the
date of death or last follow-up visit using
the Kaplan-Meier method. Time-to-treat-
ment failure (TTF) was measured from the
date of treatment initiation to the last day of
first-line treatment. OS and TTF in PS 0-1
and PS 2 patients were compared using
the log-rank test. Distribution of baseline
characteristics was assessed by chi-square
test or Fisher exact test, as appropriate.
To evaluate the effect of types of treat-
ment (oral vs. infusional; combination
therapy vs. monotherapy) on OS in PS 0-1
vs. PS 2 patients, univariate and multi-
variate Cox proportional hazards modeling
was applied. Therefore, a measure of
association in this study was the hazard
ratio (HR) along with the 95% confidence
interval (95% Cl). Forward and backward
stepwise methods were used for model
building. Threshold P values for inclusion
or exclusion in the model were defined as
.10 and .20, respectively. Statistical analy-
ses were performed using STATA ver. 10

November/December 2009

Chemotherapy for Patients With Advanced Gastric Cancer With PS 2

Table 1. Patient characteristics (PS 0-1 vs. PS 2)
PS 0-1 PS 2
- (n=513) (n=112)
Characteristics n (%) n (%) P value
Median age (range) 63 (28-85) 64 (29-81) 8
Gender Male 353 (69) 63 (56) o1
Fermale 160 (31) 49 (44) ’
Pathologic type Intestinal 166 (32) 15 (13) 001
Diffuse 347 (68) 97 (87) <
Disease status Advanced 340 (66) 75 (67) 9
Recurrent 173 (34) 37 (33) ’
Prior gastrectormy Yes 283 (65) 42 (38) < 001
No 230 (45) 70 (62) '
Adjuvant chemotherapy Yes 77 (15) 10 (9) 08
No 435 (85) 102 9D ’
Disease site Peritoneum 240 (47) 83 (74) <.001
Ascites (massive) 17 (3) 47 (42) <.001
Liver 163 (32) 21(19) .02
Multiple sites 228 (44) 72 (64) <.001
Inability to eat Yes 23 (4) 44 (39) < .001
Table 2. First-line treatment in PS 0-1 vs. PS 2 patients
PS 0-1 PS 2
{n=513) (n=112)
n (%) n (%)
First-line regimens 5-FU*-basedt 277 (54) 66 (59)
5-FU* + cisplatin 130 (25) 12 (12)
B5-FU* + taxane 22 (4) 5(6)
5-FU* + irinotecan 14 (3) 0
Irinotecan + cisplatin 33 (6) 2(2)
Taxane = cisplatin 37(7) 21 (20)
First-line agents 5-FU 444 (86) 83 (78)
Cisplatin 171 (34) 17 (16)
Taxane 591D 26 (23)
Irinotecan 47 (9) 22
* Including S-1 or capecitabine.
t Including 5-FU plus methotrexate.
Abbreviations: 5-FU = 5-fluorouracil

(StataCorp LP, College Station, TX, USA). All
tests were two-sided, and Pvalues less than
.05 were considered statistically significant.

RESULTS

Patient Characteristics

Among the 657 patients, PS at initiation of
first-line chemotherapy was as follows: PS
0, 172 patients (26.1%); PS 1, 341
patients (51.9%); PS 2, 112 patients
(17.0%); and PS 3-4, 32 patients (4.9%).
The characteristics of patients with PS 0-1
or PS 2 are shown in Table 1. A larger
proportion of PS 2 patients had peritoneal
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dissemination, massive ascites, and/or mul-
tiple metastatic sites compared to PS 0-1
patients. A larger number of PS 2 patients
suffered an “inability to eat” (39% vs. 4%;
P < .001), primarily due to the presence of
gastrointestinal stenosis/obstruction and/or
massive ascites. In contrast, liver metas-
tasis was less common in PS 2 patients
than in PS O-1 patients.

Treatment Resulis

Table 2 shows the results of first-line treat-
ment in PS O-1 and PS 2 patients. Signif-
icantly fewer PS 2 patients (n = 1, 0.9%)
were registered in clinical trials compared
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to PS 0-1 patients (n = 148, 29%; P <
.001). Overall, first-line chemotherapy con-
taining oral agents (S-1/capecitabine) was
less frequently used in PS 2 patients (n = 45,
40%) than in PS 0-1 patients (n = 394,
77%; P < .001). Furthermore, fewer PS 2
patients received combination regimens as
first-line chemotherapy (n = 22, 19%) than
PS 0-1 patients (n =210, 41%; P < .001).

With respect to chemotherapeutic agents,
taxanes (paclitaxel or docetaxel) were
more frequently used in PS 2 patients than
in PS O-1 patients. [n contrast, cisplatin
and irinotecan were less frequently given
to PS 2 patients compared to PS 0-1 pa-
tients, with reduced doses used in most
PS 2 patients. Median TTF for first-line
chemotherapy was significantly shorter in
PS 2 patients compared to PS 0-1 patients
(2.4 months vs. 4.8 months; P < .001;
Figure 1). Significantly fewer PS 2 patients
received second-line chemotherapy (n = 56,
50%) compared to PS 0-1 patients (n = 400,
78%; P < .001). In addition, significantly
fewer PS 2 patients received third-line
chemotherapy (n = 16, 14%) compared to
PS 0-1 patients (n = 210, 41%; P< .001).

Toxicity

Grade 3/4 hematologic toxicity was more
frequently observed in PS 2 patients
compared to PS 0-1 patients (Table 3).
Febrile neutropenia also occurred signifi-
cantly more frequently in PS 2 patients
(6.3% vs. 1.2%). The incidence of chemo-
therapy-related grade 3/4 diarrhea and
stomatitis did not significantly differ be-
tween PS 0-1 and PS 2 patients. Anorexia
and nausea/vomiting were more frequently
observed in PS 2 patients, though in some
cases it was difficult to determine whether
anorexia and nausea/vomiting were related
to treatment, as the majority of PS 2 pa-
tients experienced these symptoms prior to
chemotherapy. The frequency of treatment
withdrawal due to toxicity or treatment-
related death did not significantly differ be-
tween PS O-1 and PS 2 patients (Table 3).

Survival

At a median follow-up time of 38 months,
OS of PS 0-1 patients was 13.9 months
(95% CI 12.7-15.3) and that of PS 2
patients was 5.8 months (range 4.7-6.9
months; HR for death 3.5, 85% Cl 2.7-
4.5, P < .001; Figure 2).
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Use of Oral Agents and
Combination Chemotherapy in PS
0-1 and PS 2 Patients

Table 4 shows the results of univariate and
multivariate analyses compar-

and PS 2 patients with advanced gastric
cancer who underwent chemotherapy. To
our knowledge, this is the first report to
show several differences between PS 0-1

ing types of treatment (use

of oral vs. infusional agents; b — PS0-1 4.8 months (5% Cl, 4.1-5.4)

combination therapy vs. —PS2 2.4 months (95% Cl, 2.0-2.8)
oo 0754 P<.001

monotherapy) and survival in B

PS 0-1 and PS 2 patients. § -

In PS O-1 patients, use of kel 1

oral agents was significantly & 025

associated  with  better ’

prognosis (HR 0.76, 95% ClI an

0.59-0.97, P=.03), while it 10 2 0 40

was associated with poorer

Survival Time (months)

survival in PS 2 patients (HR
1.52, 95% Cl 1.0-2.3, P =
.046) after adjustment of

Figure 1. Kaplan-Meier survival curves of time to treatment failure
(TTF). Median TTF for first-line chemotherapy was significantly
shorter in PS 2 patients compared to PS 0-1 patients (2.4 months

vs. 4.8 maonths; P< .001).

other baseline characteris-

tics. The interaction between

PS and oral agents was 1.00
statistically significant (P =
.02). Combination chemo- 0.75

therapy tended to be associ-
ated with a better prognosis
in PS O-1 patients, though
this difference was not statis- 0254
tically significant.

Probability

=~ P§ 0-1 13.9 months (95% Cl, 12.7-15.1)
== PS2 5.8 months (95% Cl, 4.7-6.8)
P<.001

20 40 80 80
Survival Time (months)

i1}
DISCUSSION
In this study, we retrospec-
tively compared several

baseline characteristics and
treatment results of PS 0-1

Figure 2. Kaplan-Meier survival curves of overall survival (OS).
Median OS for first-line chemotherapy was significantly shorter in
PS 2 patients compared to PS 0-1 patients (5.8 months vs. 13.9
months; P < .001).

Table 3. Toxicity during first-line treatment in PS 0-1 vs. PS 2 patients

PS 0~1 (%) PS 2 (%)
Adverse event (> grade 3) (n=513) (n=112) Pvalue
Leukopenia 5.7 17.8 <.001
Neutropenia 14.3 26.7 <.001
Febrile neutropenia 1.2 6.3 < .001
Anemia 58 25.0 <.001
Thrombocytopenia 0.4 45 <.001
Increased transaminases 2.3 7.1 < .001
Increased creatinine 0.4 18 NS
Anorexia 9.4 17.8 < .001
Nausea/vomiting 5.6 11.6 .02
Diarrhea 3.9 45 NS
Stomatitis 21 45 NS
Treatment withdrawal due to toxicity 5.6 6.3 NS
Treatment-related death 1.0 1.8 NS
Abbreviations: NS = not significant
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Table 4. Use of oral agents and combination chemotherapy in PS 0-1 vs. PS 2 patients

Univariate analysis

Multivariate analysis

Treatment HR 95% Ci Pvalue HR 95% Cl P value
PS 0-1 Oral agents: Yes (n=394) vs. No (n=119) 0.75 0.59-0.94 014 0.76 0.59-0.97 .03
(n=513) Combination CTx: Yes (n=210) vs. No (n=303) 1 0.82-1.2 0.85 0.70-1.07 .19
PS2 Oral agents: Yes (n=45) vs. No (n=67) 1.51 0.99-2.2 .051 152 1.0-2.3 .046
(n=112)  Combination CTx: Yes (n=22) vs. No (n=90) 0.97 0.60-1.5 1 0.62-1.7 .94

*Adjusted by age, gender, pathologic type, disease status, prior gastrectomy, adjuvant chemotherapy, peritoneal metastasis, liver metastasis, massive ascites,
multiple metastatic sites, and inability to eat. P for interaction between PS and oral agents = .02.
Abbreviations: HR = hazard ratio; 95% Cl| = 95% confidence interval; CTx = chemotherapy

and PS 2 patients with gastric cancer in
Japan. Our results demonstrate that PS 2 pa-
tients not only have a poorer prognosis com-
pared with PS O-1 patients but they also
differ in several baseline characteristics.

Although the cause and type of PS de-
terioration may differ between individual
advanced gastric cancer patients, the resuits
of our study clearly showed that patients
with a poor PS more frequently suffered
inability to eat and massive ascites. These
complications may specifically reflect the
characteristics of Japanese gastric cancer
patients, among whom pathologically
diffuse-type disease and peritoneal metas-
tasis are more common than in gastric can-
cer patients in Western countries®®” As a
result of these complications, administra-
tion of oral agents is difficult in many PS 2
patients and is therefore less commonly
used. Recent clinical trials™ have fre-
quently excluded patients with inability to
eat or massive ascites due to the increasing
use of oral agents such as S-1 and cape-
citabine; this may explain the relatively low
entry rate of PS 2 patients into clinical trials
conducted at our institutions.

Additionally, our multivariate survival
analysis revealed that use of oral agents
was associated with poorer prognosis only
in PS 2 patients (HR 0.76), while it is
associated with better survival in PS O-1
patients (HR 1.52). Although the cause of
unfavorable results with oral agents in PS 2
patients is not known, it may be due in part
to decreased absorption or motility in the
gastrointestinal tract in patients with gastro-
intestinal stenosis or massive ascites,
which is frequently observed in PS 2
patients in this analysis. Recent combined
analysis of phase-lli studies (REAL-2 and
ML17032) showed that capecitabine
tended to be associated with better survival
than infusional 5-fluorouracit (5-FU) in PS

November/December 2009

2 patients!® However, less than 20% of
patients had peritoneal metastasis*"
which is quite different from patients in
this analysis (peritoneal carcinomatosis,
74%; massive ascites, 42%). Jeung et al
reported the feasibility of S-1 monotherapy
in patients with advanced gastric cancer
with a poor PS!® However, their study also
included a relatively small proportion of
patients with peritoneal carcinomatosis
(29%). It would seem, therefore, that a
study that specifically targets patients with
peritoneal metastases might be warranted.
The results of a phase-lll study in
Japan, which compared 5-FU vs. metho-
trexate plus 5-FU in patients with advanced
gastric cancer with peritoneal metastasis,
were recently reported (JCOGO106)Y
However few PS 2 patients (3.3%) were
included in this study, because patients
with massive ascites or gastrointestinal ob-
struction were excluded; thus, data in PS 2
patients are limited. Therefore, additional
studies may be required to identify optimal
regimens in PS 2 gastric cancer patients.
Since the chemotherapeutic regimens
used for PS 2 patients in this analysis
varied considerably, the optimal regimen
for this patient population remains unclear.
The incidence of treatment discontinuation
due to toxicity or treatment-related  death
did not differ significantly between PS 0-1
and PS 2 patients, which indicates that
systemic chemotherapy could be feasible
and indeed warranted in PS 2 patients.
Hematologic toxicity such as neutropenia,
however, was significantly more common
in PS 2 patients, despite a low rate of com-
bination chemotherapy administration,
suggesting that caution should be used
when giving combination chemotherapy to
PS 2 patients. Since current clinical trials
frequently use combination chemotherapy
regimens, including those containing stan-
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dard doses of platinum agents, it might be
necessary to exclude PS 2 patients from
future trials that employ more toxic combi-
nation chemotherapy regimens.

Our study has several limitations. First,
PS is not an absolute criterion for evalu-
ating the general status of gastric cancer
patients. However, no alternative criteria
for classifying general status are currently
available. Second, comorbidities and age
were not considered. Both comorbidities
and advanced age can contribute to PS
deterioration and should be considered as
a matter of course in the clinical decision-
making process. We should develop more
comprehensive criteria—including general
status, nutrition status, age, and comor-
bidity —to make better informed decisions
in the best interest of our patients.
However, it should be noted that none of
the patients in our analysis had poor PS
due only to age or comorbidity.

In conclusion, advanced gastric cancer
patients with PS 2 not only had a poorer
prognosis but also differed in several base-
line characteristics, including frequency of
ascites and eating status, compared to PS
0-1 patients. These results suggest that
clinical trials that specifically target gastric
cancer patients with PS 2 may be required
to evaluate optimal chemotherapeutic regi-
mens for this patient population.
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Prognostic Factors for Metastatic Colorectal Cancer Patients
Undergoing Irinotecan-Based Second-Line Chemotherapy

Kohei Shitara,! Keitaro Matsuo,2 Tomoya Yokota,! Daisuke Takahari,! Takashi Shibata,' Takashi Ura,! Yoshitaka Inaba,’
Hidekazu Yamaura,® Yozo Sato,® Mina Najima,® Kei Muro®

olinic acid/5-fluorouracil (5-FU)/oxalip-

latin (FOLFOX) plus bevacizumab is the
most widely used first-line chemotherapy
regimen for metastatic colorectal cancer
(MCRC)."2 After failure of FOLFOX, FOLFIRI
[folinic acid/ (5-FU)/irinotecan] or irinote-
can monotherapy is usually administered in
the second-line setting.®* The results of a
large observational study have also sug-
gested that continued use of bevacizumab
during second-line therapy may provide
additional benefit.!

Cetuximab, a recombinant, human-
mouse chimeric monoclonal IgG1 antibody
that specifically targets epidermal growth
factor receptor (EGFR) has been shown to
improve the prognosis of MCRC signifi-
cantly compared to best supportive care

Gastrointestinal Cancer Research

alone in the third-line setting® Further-
more, combining cetuximab with irinotecan
results in a higher response rate than ce-
tuximab alone, even in patients with irino-
tecan-refractory disease, suggesting that
cetuximab may restore chemosensitivity in
these patients.®

The EPIC trial was a large phase llI
study that compared irinotecan plus cetux-
imab to irinotecan monotherapy as second-
line treatment in patients with MCRC fol-
lowing failure of oxaliplatin-based therapy.”
Although the primary end point of improved
survival was not achieved (10.7 vs 10.0
months, p = .71), patients in the combina-
tion arm experienced a superior response
rate and progression-free survival (PFS).
Approximately half of the patients in the
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irinotecan monotherapy arm received ce-
tuximab after irinotecan failure, which may
have contributed to the similar overall sur-
vival rates in the 2 arms. However, 35%
of patients in the irinotecan group were
unable to receive any third-line chemother-
apy, most likely due to rapid tumor prog-
ression.” Thus, it was suggested that cetux-
imab with irinotecan may be better than
irinotecan as second-line therapy for pa-
tients with rapidly progressing disease. So
far, no reports about factors that predict the
prognosis after second-line irinotecan or
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probability of receiving third-line therapy have
been published. To address this issue, we
conducted the following retrospective analy-
sis of MCRC patients who received irinote-
can-based chemotherapy as second-line
treatment after first-line FOLFOX.

PATIENTS AND METHODS

This was a retrospective cohort study of
MCRC patients who received irinotecan-
based chemotherapy as second-line treat-
ment after first-ine FOLFOX. Irinotecan-
based chemotherapy consisted of FOLFIRI
(2-hr infusion of leucovorin isomers at 200
mg/m? followed by bolus 5-FU 400 mg/m?
plus a 46-hr infusion of 5-FU 2,400 mg/m?
every 2 weeks, with irinotecan 150 mg/m? as
a 1.5-hr infusion on day 1) with or without
bevacizumab (5 mg/m? every 2 weeks), ifi-
notecan monotherapy (irinotecan 150 mg/m?
every 2 weeks), or S-1 plus irinotecan (S-1 40
mg/m? twice daily for 14 consecutive days
followed by a 2-week rest, with irinotecan 100
mg/m? every 2 weeks). Individual regimens
were selected at the discretion the physicians
or as called for in clinical trials.

Principal inclusion criteria were pres-
ence of histologically proven, inoperable
colorectal cancer, age < 80 years, Eastern
Cooperative Oncology Group (ECOG) per-
formance status (PS) 0-2, sufficient bone
marrow function, and normal liver and re-
nal function. Treatment failure (defined as
disease progression/discontinuation due to
foxicity) within 6 months of the last dose of
first-line fluoropyrimidine and oxaliplatin
treatment for metastatic disease was re-
quired. Prior bevacizumab was allowed.
These criteria were very similar to those of
the EPIC study. Written informed consent
was obtained from all patients prior to che-
motherapy.

Among patients with MCRC treated at our
institution between October 2005 and De-
cember 2008, 124 patients who fulfilled the
inclusion criteria were identified. Detailed pa-
tient characteristics prior to initiation of sec-
ond-line chemotherapy were acquired from
hospital patient records. Objective tumor re-
sponse of first-line FOLFOX was assessed
according to the Response Evaluation Criteria
in Solid Tumors (RECIST).® PFS associated
with first-line FOLFOX was measured from
the beginning of treatment to the date of
progression.

September-December 2011

Prognostic Factors After Second-Line Chemotherapy

Statistical Methods

The primary end point of this study was
evaluation of the association between sev-
eral prognostic factors and overall survival,
which was defined as the interval between
the date of initiation of second-line treat-
ment and the date of death or last follow-up
using the Kaplan-Meier method. Progres-
sion-free survival was also measured from
the beginning of second-line treatment to
the date of disease progression.

To evaluate the prognostic factors asso-
ciated with overall survival, univariate and
multivariate Cox proportional hazards mod-
eling was applied. The hazard ratio (HR)
along with the 95% confidence interval
(95% Cl) was used as a measure of asso-
ciation in this study. Forward and backward
stepwise methods were used for model
building. Threshold p values for inclusion
or exclusion in the model were defined as
.10 and .20, respectively.

Factors included in the uni- and multi-

variate analyses were age (< 65 vs = 65
years), gender (male vs female), ECOG PS
(0-1 vs 2), peritoneal metastasis (yes vs
no), liver metastasis (yes vs no), number of
metastatic sites (1-2 vs = 3), pathologic
type (moderately or well-differentiated ade-
nocarcinoma vs poorly differentiated ade-
nocarcinoma), serum alkaline phosphatase
(ALP) level (< 400 vs = 400 IU/L), serum
lactate dehydrogenase (LDH) level (< 400
vs = 400 [U/L), serum carcinoembryonic
antigen (CEA) level (< 500 vs = 500 ng/
mL), leukocyte count (< 8.0 X 10%L vs =
8.0 X 10%/L), response to first-line FOLFOX
(responder vs nonresponder), and PFS
associated with first-line FOLFOX (< 6
months vs = 6 months). “Responders”
were defined as patients who achieved
a complete response or partial response,
while “nonresponders” were patients with
stable disease or progressive disease.

Distribution of subject characteristics was
assessed by the chi-square test or the Fisher
exact fest, as appropriate. Statistical analyses
were performed using STATA ver. 10 (Stata-
Corp LP, College Station, TX). All tests were
2-sided, and pvalues < .05 were considered to
be statistically significant.

RESULTS

Detailed patient characteristics are shown
in Table 1. All 124 patients experienced
disease progression prior to second-line
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chemotherapy. Oxaliplatin was discontin-
ued due to neuropathy or allergy prior to
disease progression in 59 patients; most of
these patients continued 5-FU/leucovorin
with or without bevacizumab until disease
progression. First-line FOLFOX resulted in a
partial response in 54 patients (43.5%),
stable disease in 47 patients (37.9%), and
progressive disease in 23 patients (18.5%).
Median PFS associated with first-line FOLFOX
was 7.3 months (95% Cl, 6.2-8.0).

Second-line chemotherapy was admin-
istered as follows: FOLFIRI, 71 patients;
irinotecan, 39 patients; and S-1 plus irino-
tecan, 14 patients. Bevacizumab was also
used in 21 patients. The median treatment
duration of second-line chemotherapy was
3.8 months (95% Cl, 3-4.8).

At the time of analysis, 74 (59.6%) pa-
tients had died, with a median follow-up of
24.1 months since initiation of second-line
chemotherapy. Median overall survival for
all patients was 14.6 months (95% Cl,
10.8-18.8). Median PFS was 3.8 months
(95% Cl, 2.9-5.2).

Salvage Chemotherapy

Among the 124 patients, 115 patients ex-
perienced disease progression despite sec-
ond-line irinotecan-based chemotherapy;
82 of these patients (71%) received sal-
vage chemotherapy as follows: anti-EGFR
antibody (including cetuximab and panitu-
mumab; n = 33), mitomycin-C plus irino-
tecan (n = 11), FOLFOX reintroduction
with bevacizumab (n = 15), hepatic arterial
infusion chemotherapy mainly using 5-FU
(n = 10), and other regimens (n = 13).
KRAS status was evaluated in 40 patients; 25
of these patients were determined to have can-
cers with a wild-type KRAS genotype.

Survival Analyses and Probability of
Receiving Salvage Chemotherapy
Tables 2 and 3 show the resuits of univar-
iate and multivariate analyses of baseline
and clinical characteristics as prognostic
factors for survival, including objective re-
sponse and PFS associated with first-line
FOLFOX. According to a multivariate Cox
model, 5 prognostic factors for worse sur-
vival were identified: PS 2, pathologically
poorly differentiated adenocarcinoma, peri-
toneal metastasis, PFS associated with
first-line FOLFOX < 6 months, and LDH =
400 1U/L.
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atient characteristics
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A multivariate prognostic model was
constructed by incorporating all 5 prognos-
tic factors, and patients were categorized
into 3 risk groups: patients without any
prognostic factors (low-risk, n = 55), pa-
tients with 1 prognostic factor (intermedi-
ate-risk, n = 32), and patients with 2 or
more prognostic factors (high-risk, n = 37).
Overall survival from initiation of second-
line chemotherapy was 23.5 months (95%
Cl, 18.7-not reached), 14.6 months (95%
Cl, 8.4-19.9), and 5.5 months (95% ClI,
4.2-8.9), respectively (Figure 1).

Significant survival differences among
the 3 risk groups were observed (p <
.001). PFS of second-line chemotherapy of
each risk groups was 6.1 months (95% Cl,
4.1-8.5), 3.4 months (95% Cl, 2.3-5.4),
and 2.6 months (95% Cl, 1.6-2.9), re-
spectively (Figure 2), and significant differ-
ences were observed between each groups
(p < .001). If we limited the patients who
did not receive anti-EGFR antibody (n =
91), a similar difference in overall survival
was observed in these 3 risk groups (me-
dian 18.8 months vs 14.1months vs 5.0
months, p < .001).

Salvage chemotherapy after disease
progression was performed in 95% (46 of
48 progressed patients) of ‘good-risk pa-
tients, 67% (21 of 31 progressed patients)
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of intermediate-risk patients, and 41% (15
of 36 progressed patients) of high-risk pa-
tients; all between-group differences were
statistically significant (p < .001).

DISCUSSION
In this study, we identified 5 independent
prognostic factors in patients with MCRC
undergoing irinotecan-based second-line
chemotherapy after first-line FOLFOX. Ad-
ditionally, we defined 3 risk groups using
these 5 prognostic factors that significantly
differed in survival rate and probability of
receiving further salvage chemotherapy. To
the best of our knowledge, this is the first
report to evaluate pretreatment clinical
prognostic factors in MCRC patients under-
going second-line therapy. These results
may be useful when selecting the appropri-
ate treatment line for cetuximab.
Cetuximab appears to improve the prog-
nosis of MCRC patients when used in the
third-line setting compared to best support-
ive care alone, and irinotecan plus cetux-
imab has been shown to result in a higher
response rate in patients with irinotecan-
refractory MCRC (over half of whom also
had oxaliplatin-refractory disease) com-
pared to cetuximab alone.3® In contrast,
the combination of irinotecan plus cetux-
imab did not improve overall survival in the
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second-line setting following first-line ox-
aliplatin-based chemotherapy.”

Based on these results, it may be opti-
mal to use cetuximab in the third-line set-
ting due to its toxicity profile and ability to
restore irinotecan responsiveness even af-
ter irinotecan failure. However, considering
the efficacy of cetuximab in MCRC, oppor-
tunities to administer cetuximab to MCRC
patients, particularly those with wild-type
KRAS disease, should not be missed.®'?

Our risk classification results suggest
that cetuximab is not required during sec-
ond-line treatment in low-risk patients due
to their favorable prognosis (almost as long
as first-line treatment [> 20 months]) and
higher probability of receiving salvage che-
motherapy (> 90%). In contrast, it might
be optimal to use cetuximab in the second-
line setting for high-risk patients with wild-
type KRAS disease, to ensure that the op-
portunity to use cetuximab is not lost.

Determination of the optimal treatment
for patients with intermediate-risk disease
is more challenging and should therefore
be conducted on an individual basis. For
example, as PS2 had a significantly higher
HR compared to other prognostic factors,
cetuximab may be appropriate in second-
line treatment of PS2 patients without prog-
nostic factors. Risk classification may also

Volume 4 e Issue 5-6
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be important for designing future clinical
trials evaluating second-line treatment of
MCRC and should be included as a strati-
fying factor considering the significantly dif-
ferent prognosis of each risk group.

This analysis had several methodologic
limitations. First, it was a retrospective co-

September-December 2011

hort design that evaluated the association
between various prognostic factors and
overall survival in patients who received
several irinotecan-containing regimens
(FOLFIRI, irinotecan, and S-1 plus irinote-
can). However, the classification system
used in this study has also proven to be
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similarly useful when patients are stratified
by treatment regimen or bevacizumab use.

Second, the utility of salvage chemo-
therapy other than cetuximab or panitu-
mumab is unknown, as no other treatment
has been demonstrated to prolong the sur-
vival of patients with MCRC. However, the
probability of receiving salvage chemother-
apy in our study suggests the possibility
that patients may have a chance to receive
benefit from third-line chemotherapy, in-
cluding anti-EGFR antibody therapy (in
wild-type KRAS cases).

Third, KRAS status was not evaluated in
all patients, since most of the patients ini-
fiated treatment before the introduction of
cetuximab. As cetuximab should only be
used in patients with wild-type KRAS dis-
ease, KRAS status should be evaluated in
all patients prior fo selection of third-line

www.myGCRonline.org
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2
3
4
Figure 1. Overall survival according to risk group. Median overall survival from initiation of second-line
chemotherapy was 23.5 months (95% Cl, 18.7-not reached) in the low-risk group, 14.6 months {95% Cl, 5.
8.4-19.9) in the intermediate-risk group, and 5.5 months (95% Cl, 4.2-8.9) in the high-risk group.
[
7
8
9
10.
Figure 2. Progression free survival according to risk group. Median progression free survival from initiation of
second-line chemotherapy was 6.1 months (95% Cl, 4.1-8.5) in the low-risk group, 3.4 months (95% CI,
2.3-5.4) in the intermediate-risk group, and 2.6 months (95% Cl, 1.6-2.9) in the high-risk group. 11
chemotherapy. Finally, the moderate sam- and probability of receiving salvage chemo-
ple size of this study necessitates confirma- therapy were identified in this study. This risk
tion of these results in a large cohort study, classification system might be useful for de-
12.

similar to the EPIC study.
In summaty, several prognostic factors for
survival after second-line therapy for MCRC

termining which patients should receive ce-
tuximab in the second-line setting rather than
the third-line setting.

REFERENCES
. Grothey A, Sugrue MM, Purdie DM, et al: Bev-

acizumab beyond first progression is associated
with prolonged overall survival in metastatic
colorectal cancer: results from a large observa-
tional cohort study (BRIiTE). J Clin Oncol 26:
5326-5334, 2008

. Berry SR, Van Cutsem E, Kretzschmar A, et al:

Final efficacy results for bevacizumab plus stan-
dard first-line chemotherapies in patients with
metastatic colorectal cancer: first BEAT. 2008
ASCO Annual Meeting Proceedings 25(158S),
Abstract No. 4025, 2008

. Tournigand C, André T, Achille E, et al: FOLFIRI

followed by FOLFOXE6 or the reverse sequence
in advanced colorectal cancer: a randomized
GERCOR study. J Clin Oncol 22:229-237,
2004

. National Comprehensive Cancer Network:

NCCN Clinical Practice Guidelines in Oncology.
Celon Cancer V, 2.2009

Jonker DJ, O’Callaghan CJ, Karapetis CS, et
al: Cetuximab for the treatment of colorectal
cancer. New Engl J Med 357:2040229-2048,
2007

. Cunningham D, Humblet Y, Siena S, et al: Ce-

tuximab monotherapy and cetuximab plus irino-
tecan in irinotecan-refractory metastatic colo-
rectal cancer. New Engl/ J Med 351:337-345,
2004

. Sobrero AF, Maurel J, Fehrenbacher L, et al:

EPIC: phase |1l trial of cetuximab plus irinotecan
after fluoropyrimidine and oxaliplatin failure in
patients with metastatic colorectal cancer. J Clin
Oncol 26:2311-2319, 2008

. Therasse P, Arbuck SG, Eisenhauer EA, et al:

New guidelines to evaluate the response to treat-
ment in solid tumors. J Nat! Cancer Inst92:205-
216, 2000

. Di Fiore F, Blanchard F, Charbonnier F, et al:

Clinical relevance of KRAS mutation detection in
metastatic colorectal cancer treated by cetux-
imab plus chemotherapy. Br J Cancer 96:
1166-1169, 2007

Liévre A, Bachet JB, Boige V, et al: KRAS mu-
tations as an independent prognostic factor in
patients with advanced colorectal cancer
treated with cetuximab. J Clin Oncol 26:374—
379, 2008

De Roock W, Piessevaux H, De Schutter J, et al:
KRAS wild-type state predicts survival and is
associated to early radiological response in met-
astatic colorectal cancer treated with cetuximab.
Ann Oncol 19:508-515, 2008

Karapetis CS, Khambata-Ford S, Jonker DJ, et
al: K-ras mutations and benefit from cetuximab
in advanced colorectal cancer. New Engl J Med
359:1757-1765, 2008

Disclosures of Potenticl Conflicts of Interest

The authors indicated no potential conflicts of interest.

Gastrointestinal Cancer Research

— 690 —

Volume 4 e Issue 5-6



YAKUGAKU ZASSHI 131(11) 1661—1666 (2011) © 2011 The Pharmaceutical Society of Japan 1661

—Note—

HEIT - BREABAAEZEEDO mFOLFOX6 &1 FOLFIRI &L (Cd(+3
Bl EHERRRICETIZIMERAE

EREHZET, 0 SMETF, 0 AIIME, ¢ A — 1 %2 £ < BEF—

Induced Nausea and Vomiting Induced by mFOLFOX6 and FOLFIRI
with Advanced Colorectal Cancer: A Retrospective Survey
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Controlling of chemotherapy-induced nausea and vomiting (CINV) is very important for the continuation of
chemotherapy, especially for outpatients. CINV can significantly affect a patient’s quality of life, leading to poor com-
pliance with further chemotherapy treatment. In this retrospective study, we investigated the incidence of CINV induced
by mFOLFOX6 and FOLFIRI in 59 outpatients (32 males and 27 females) with advanced colorectal cancer to evaluate
CINV severity using the Common Terminology Criteria for Adverse Events v.3.0. The incidence of nausea in the female
group receiving FOLFIRI (grade 1: 66.7% and grade 2: 20.0%) was significantly higher than that in the male group
(grade 1: 23.1% and grade 2: 7.7%, p=0.0066) . The incidence of nausea in the younger (<63 years old) group receiv-
ing FOLFIRI (grade 1: 57.1% and grade 2: 28.6% ) was significantly higher than that in the older (=63 years old) group
(grade 1: 35.7%, p=0.0031) . Multivariable logistic regression analysis indicated that patients who were female or youn-
ger had a significantly higher incidence of nausea or vomiting than patients who were male or older, respectively, when
treated with FOLFIRI. This suggests that gender (female) and age (younger) are factors predicting poor antiemetic
control in outpatients receiving FOLFIRI, but not those treated with mFOLFOXG6. Information on such predictive fac-
tors should be useful to promote the effectiveness of cancer chemotherapy.

Key words——antiemesis; chemotherapy-induced nausea and vomiting (CINV); FOLFIRI; mFOLFOX6; age; gender
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ZDOWThH, FORBERNEZERICIEETDIELD
12, BYRBTEEEOEBIIBDL T ENEETDH
5, £, B -BHORBU XV PEEDEERE
MOEFELT, ZiEHBNREFEENBERELD
AT INTWS cisplatin THRE&ED INTW
B, PEEERY AT IZHEINTVSERNCD
W, FfEREEEZRTHETRN,
FZTHE, PEEREEY X ZGEIATNS
FHNCDWTEDL - BHORERY 27 2BEL, @
ERHE T HEEEERETSENT, FiCET B
HRKBRABECIBNTELEEBINTND
mFOLFOX6 ¥ & UF FOLFIRI #ikizEB L 7z,
INHEDL T AT EBITET - BRERBRAD—
KREERVCREETHWSH, REOHRTHS
EHEVINTNSA, BEAOKBIERZ> T
3, B BHORBREEEIRIBEY SN TNV,
BEFENORTFICETIHE IRV, §EH, Ihb
DUIALEEREL ZBEENRIC, BEILGEH
WiEgAREREEIC TREET>LEIS, HF0
HREBEZDOTHRET 5.

5 &

1. WMREHF BHEN ALY —HIEERI
BWT, 2000466 25 HMNH 201045 A 25 HE
TR SR EIC TR RRE & U T 5-HT,
K U Dexa O Rij#3 % & € mFOLFOX6 # ik X i
FOLFIRI ¥ 2 fifT SN/ 1T - BERBASAR
FEaeWHBELRE, 21EL, BiBARIERGRYEOR
#F, FEF A1 REHAL TORFITHER L OBRMN
Lz AWROERICHEEZD, BARSARF—
MBEEEBELOREBER (ZHES 3-26).

2. AEHE AKEFAOBDES (EHR
&, FBEELE FAEHEEEEG) ROCOK - M
F—F VT ERX D, Fiw, 145, Performance
Status (PS), APHE, RUE.D - BH ORE % H
BELZ., EL-BEHIZEL T, Common Ter-
minology Criteria for Adverse Events version 3.0
(CTCAE v. 3.0) iZEDZE, RiEOLERERMDS
S E QR E TORBIT DT Grade FEffi X 1
gl Uz B, REHMPICHERZ6
EE&T, FAEAETICERS NbFEEICIDONT
FEL, MEETORETHRE LEBFIIRAL
7. ABHOREIZOVTIE, FMCHKEEORE

WMEBDZERIBEL.

3. BEERNEFOKRE Bl - RBHOREBE
B o R ER & OREE DR 2, mFOL-
FOX6 %% & #ifT U /= 838 R U FOLFIRI &% % 1
TFULIEBE LT TITo -, 2B THREE
B EHNRCEROBEEEERE LR, FERFO
R L DEEERVERERESS LD, ODPXT
4 WO ERfT . B, ERO2EEBIIDON
T, 2ROFRMETH o7z 63 BEHKEELL, 63
EARTEE RO 63 LA EFED 2 BT THBR L 2.

4. FEISFHBIT  Grade Fliz SO EL -
e O BB O B IcE, 2 #EE T3 Mann-
Whitney U-test Z VY, p<0.05 DBPEFZEHEEEL
. OGP AT v IBIIZONWTIR LY IV HKE
2008 (Rt SB®RY—ER) ZAWTITWY,
p<0.05 DHFEEEREL L.

5 x

1. BHEER HEERE Tablel TRT.
mFOLFOX6 $# ik W HEfT & /= BF# & FOLFIRI
BESHIT I N -EEH OB TRERRICEIRR
HHENT, EEERIREGHED IO .
mFOLFOX6 % & U FOLFIRI D L Y A 21T
ST, Table 2 1R L7z, o

2. B - BHRERIKR  mFOLFOX6 kM
TN BERH T, BLORBEEIL Grade 1
7545.2% (14/31), Grade 2 #13.2% (1/31) TH D,
W& I D FEBLEEE 13 Grade 1 2% 12.9% (4/31), Grade
27%33.2% (1/31) T®o7=. FOLFIRI #EAEST
IN-BEHTIE, BEOORBBEEIL Grade 1 8
46.4% (13/28), Grade 2 %% 14.3% (4/28) TH Y,
e > FBEBE 1L Grade 175 14.3% (4/28), Grade
273.6% (1/28) THo/=. MEDOMIZEWIIER
5N/ p o= [Mann-Whitney U test, p=0.1972
(FEL), p=0.8613 (EH)].

FIH TRBIRICDWTIE, 5-HT; XU Dexa O
BREZDWTEANRBIREEDENEED 5N,
¥ @ 5-HT; 13 1 #i T azasetron 10mg, F Ll
4\ C1Z granisetron 3 mg, [l U < #fi#%3E D Dexa 13
S5HT16mg, 15T 12mg, TNUNTIE 8mg T
Hol. iz, {LFEEERIC Dexa 4 12 fl THE
INTWz,

mFOLFOX6 ik EfT SNz BEH T, ¥
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Table 1. Characteristics of Patients
All mFOLFOX6 FOLFIRI
Number of patients 59 31 28
Gender
Male/Female 32/27 19/12 13/15
Age
Median 63 64 63
Range 40-82 46-82 40-74
Performance status
0/1/2 10/48/1 5/25/1 5/23/0
Number of prior chemotherapy
1/2/3/4/5 11/23/14/5/6 8/9/9/2/3 3/14/5/3/3
Number of cycle
Median 5 4 6
Range 2-33 2-11 2-33
Relative dose intensity
Average 93.1 95.2 90.7
Range 60-100 65-100 60-100
Table 2. Chemotherapy Regimens
Number of patients
Male Female
mFOLFOX6 L-OHP 85 mg/m?, levofolinate 200 mg/m2, 5-FU 400 mg/m?, 4 2
5-FU 2400 mg/m2, every 2 weeks
mFOLFOX6+BV L-OHP 85 mg/m?, levofolinate 200 mg/m2, 5-FU 400 mg/m?, 15 10
5-FU 2400 mg/m?, BV 5 or 10 mg/kg, every 2 weeks
FOLFIRI CPT-11 150 mg/m?, levofolinate 200 mg/m?, 5-FU 400 mg/m?, 2 1
5-FU 2400 mg/m?, every 2 weeks
FOLFIRI+BV CPT-11 150 mg/m?, levofolinate 200 mg/m?2, 5-FU 400 mg/m?, 11 14

5-FU 2400 mg/m?, BV 5 or 10 mg/kg, every 2 weeks

BV: bevacizumab, CPT-11: irinotecan, L-OHP: oxaliplatin.

WHEE DO Dexa e 55 0D DEFH, Grade 1 7% 60.0%
(3/5)TH b, (LFEERD Dexa 25721 DIFA,
Grade 1 4842.3% (11/26), Grade 2 %% 3.8% (1/26)
T®Hol. FOLFIRI BENHITINEBEHT
i, bFEEFEED Dexaf5H 0 OF A, Grade 1
7 14.3% (2/7), Grade 248 14.3% (2/7) THY,
fLFEEHRDO Dexa #5720 O 4, Gradel 28
52.4% (11/21), Grade 2 239.5% (2/21) TH o 7=,
WTRNIZBW T HLFAEEE D Dexa H5HEIZ K
LEEREIRD S NN o7~ [Mann-Whitney U
test, p>0.9999 (mFOLFOX6), p=0.7498 (FOL-
FIRD]. RFIZIEN THILEEEED Dexa 54
IZ X HFRBEEDOENVIED NN .

3. B BHORFHEEICRETHMNOZE

mFOLFOX6 B TII B E L THAERER

EHLNieMmolz (Table 3). FOLFIRI ¥ Tl
BLORBEBEEIIOWTZHEN, Bkl TH
BIZEERTH o~ (Table 3).

4. Bl BEBHORXRBREECRETEHOLE

mFOLFOX6 % Tl 63 BARME & 63 Ll bk
HTHERZERZRED NN/~ (Table 3).
FOLFIRI X TIXEL - IRHEORBEEIZDONT
63 FERWEED 63 LA LB L B L THEEBICERT
H o7 (Table 3).

5. L2ARHIEL - BHORRICEET ZEF
DEEEBIT SLIOADEBIZEL EHO

RBUEE MR R UV & OBEEIC DN TO YR

il

T 4w ZEBIETY, RS ERORTKERE
Ut B %4/~ (Table4). FOLFIRI #EEizB W
T, BLIZDOWTIEENOA Yy XL 17.69 TdH
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D, K TORBEENERICE D 2. BHIZTD
WTIEHER DA v X3 1049 THO, WHETOR
BREESEWEBIC D ZNEEEITFED s hsh
o, EETIEA Yy ALA 085 THD, HEHFHT
REEENEEIZEDN o=, mFOLFOX6 & Tl
PER, EEICKDELD - EHFRBEEEOR BRI
Huiho T,

Z £

A, SARCFEEITBT HHIMRREE R
7~ mFOLFOX6 # & OF FOLFIRI #1281 B E
DORE) Z7EFITOWT/NIERNS RNHT
ZEMTE.

Table 3. Effects of Gender and Age on Nausea (a) and
Vomiting (b) Induced by mFOLFOX6 or FOLFIRI
(a) Nausea

mFOLFOX6 FOLFIRI
G0 G1 G2 pvalue GO Gl G2 p value
Male 9 9 1 31
d 0.4 *0.00:
Gender ponale 7 5 o O 5 g 5 00066
<63 510 0 4
A 0.1 *0.0031
8 e g1 o4 1 18 5 5 o 0003
(b) Vomiting
mFOLFOX6 FOLFIRI
GO0 G1 G2 pvalue GO G1 G2 p value
Male 16 2 1 12 1 0
d 0. .1887
Gender Female 10 2 0 >0.9999 13 1 0.188
<63 12 3 0 9 4 1
6427 *0.01
At o 11 1 U g4 0 o OO

G0, G1, G2: Grade 0, Grade 1, Grade 2 (Common Terminology Criteria
for Adverse Events version 3.0) . Mann-Whitney U-test. *p<C0.05.

FOLFIRI FEFFREOEL - BHITBNWTIEL
d2NWEEFEFTREY 27 8EE BB RN
HXh, ASCO FA KT <0l &8 E 4 AT
A RSAVICHBEINTVAENEEZZFHETHHDT
Ho. —7F, mFOLFOX6 FFHEL « IR DOF
BUZAIETIZOWTE, BEFEETREAI RTINS
EHHEMIH o N EREIRDONT, HMiCD
VW TCId FOLFIRI & R/ EMIEEED S ho 7z,

mFOLFOX6 %% & FOLFIRI &% ORIz BN
T, WIFNHET - BERXBPADO—KKRU KA
BELTEBNATA RIA O THRINTWS,
AFFZE TIZ mFOLFOX6 78— RIBEE ISR INT
WBEFNIZEALETHD, BEERICLDIEROD
BWidahok., £z, BTEFRETOEL R
HOFEBRFIZDONTIE, SEIBAMERETH
STl L TWRWA, BIHZE TIIEMER IR
FEOHCHEELZT-BEEMHL THEERT>T
NEEDRBRIIKRESEETLZ I LRBRNEERS
n5.

H RIS D W T 5-HT; KU Dexa DR
EEEUDBRFENHKELEM, 5-HT; KT Dexa D
R IC D W TEAI IR ERDOENSED SN,
¥ 7z 5-HT; XU Dexa O gi#EE LS OHH- A 436F A
INTVWBEFAS Do /. BIRFED 5-HT; & 1 4]
T azasetron 10 mg, F# L% Tl granisetron 3 mg
Tholh, ThsOFEAOFHBRIIFAETHS
EHMESINTND.? GO Dexa 2 8mg XD %
Moz 6FDDE 5 H, (LFEEERIC Dexa S5
XNTWE READDE THTELNREERL T
n, EEh R, ROV AR IERMo 2.
IO BEREEOE.LD - BHRRICEETLEEX

Table 4. Multivariable Logistic Regression Analysis

Relative factor 0Odds ratio (95% Confidence Interval) p value
1. mFOLFOX6
Nausea Gender (Male vs. Female) 0.64 (0.13-3.10) 0.58
Age 0.91 (0.81-1.01) 0.09
Vomiting Gender (Male vs. Female) 1.08 (0.15-7.76) 0.94
Age 0.96 (0.85-1.08) 0.52
2. FOLFIRI
Nausea Gender (Male vs. Female) 17.69 (2.20-142.1) 0.007
Age 0.91 (0.82-1.01) 0.09
Vomiting Gender (Male vs. Female) 10.49 (0.35-284.7) 0.16
Age 0.85 0.74-0.99) 0.04
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SNBLFRERD Dexa e GHEIC XS EL - &
HORBEREEZRELEZEZA, BRERDSNAE
Moz, 5T 5-HT; kU Dexa DA O EIHANICD
WT, 59 B 16 FITAE N ENTWEA, RARK
RIZDODWTIRHBTERM> 7. 16 BOUFAE
LT, ARNJOTSIRPTERMNOICOR
AR, R2XRUBRAE ROFEERLZIH TS
ENDObRTVERY PTYE U REAETH
. WHEINTWEEEDD B 13 FINELD - IBH
REFTHO, TOOE G, 10 FI 63 %
EETHo7 £oT, ZHSOHMFNYZT %
BEITAHZLICEBYRITAFIZRNT 2EENH >
TTEREZEL, SERVWHINZY AV EF DR
BIZBEELZRFIL TWRENEEIONS.

mFOLFOX6 & FOLFIRI id 5-FU & levofolinate
O Pf A #EHEIZ, oxaliplatin (L-OHP) X i3 irinote-
can (CPT-11) Z2HASHEEL A THS. L-
OHP & CPT-11 13 ASCO DHA RS54 Vi Tk
EEEEEACHEINTED, ZThETICHRES
N=EL - BEHREBEEIIRSE TH 5. 1012 CPT-11
DEBEMRELT, 7EFNIAYIRTT—E%E
HETS Z EAALNT NS, BHPRIZIIED

Mo UREEKETTRREL, TEFLa) ALK
HBHEMEL TS, CPT-11ICKVF[ERBIENDE
D BT, $i28 AN & S0 M AR O BRI
TR, 7EFIaV LB HEHEEL T
WHHREMIZ Z 50, T OIEREFEOBEVWHIED
DUYRAZHFOBRNIEEEZRTILTVWSOMH L
Ny, £, INETRIEDDVWIEEEETE
D - BHORBBRYZ I NEEDHEMICH D LHES
NTW50, BEREHBUZIIZHEINTNYS
cisplatin TH 36778, BU T SFIFRZMBPART
&5 L-OHP TiIE#ED ) X7 BFNRNH I
Mofz., TOL3Z, RAUEREDD DHBAAIT
b, BL - BHEABHRETNRLZSAREEIRRIN
i, SRIEIIORICHERL ZEIERFALEZT
SO AT, TRENOMERY X700 Ul ko
DETHDEEZS N,

SEOFHE TELOREEENE D > & FOL-
FIRI B 5F Otd 2 WIEEZITH L T,
HZFRpEE Rl CRORBREOTHIIEDL I L
MEBEETHDEEDOND. ASCODH A K1 >
TiE, PEEETETD ABRERICBT SHE

ik & LT, 5-HT, KU\ Dexa ORiIE &, #%5
BOXFOA RENREHREL TH 0,2 CPT-11
WEOFEREINDBLITHLT, AFO1 REOD 3
HERENEN THD I EbREINT NS, D £
7z, WIMFBEEMERAT A RS540 2 TlE, HEEEH
HHRRABIEREDOA T 3> & LT, carbopla-
tin, ifosfamide, methotrexate, i 8|2 CPT-11 72 &
i FARFIZ 13 aprepitant OFF A HHERIN TN D =
B, SRISICHEHBREELTOER,,
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