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Abstract
Purpose We evaluated eYcacy and safety of XELOX in
previously untreated patients with AGC.
Patients and methods Patients received intravenous oxa-
liplatin 130 mg/m2 over 2 h on day 1 plus oral capecitabine
1,000 mg/m2 twice daily on days 1–14, every 3 weeks
(XELOX). Treatment was continued until disease progres-
sion, intolerable toxicities or eight cycles reached. All
tumour evaluations were reviewed and conWrmed centrally.
Design was according to Ensign’s three-stage method.
Results Fifty-four patients (37 men) were enrolled;
median age 57 years (range 29–70). In total, 311 cycles of
XELOX were delivered. Overall response rate was 63%
(95% CI, 50–76%), with 3 complete and 31 partial
responses. At 13 months’ median follow-up, median pro-
gression-free and overall survival were 5.8 (95% CI, 4.4–7.2)
and 11.9 months (95% CI, 8.8–15.1), respectively. The
most common haematological adverse event was anaemia
(70% of patients). Grade 3–4 neutropenia was observed in
four patients, with neutropenic fever in only one patient.

Most common non-haematological toxicities were neuropa-
thy (70%), vomiting (50%), diarrhoea (33%), and hand-foot
syndrome (HFS) (39%). Grade 3–4 toxicities were rare.
Treatment was delayed or the dose reduced in 30 and 15%
of cycles, respectively. There was one treatment-related
death associated with grade 4 neutropenic sepsis.
Conclusion XELOX was active and well tolerated as a
Wrst-line therapy for AGC.

Keywords Advanced gastric cancer · Capecitabine · 
First-line · Oxaliplatin · Phase II

Introduction

Gastric cancer remains one of the most common malignan-
cies worldwide [1], and is the second highest cause of can-
cer-related deaths in Korea [2]. Once the disease becomes
inoperable, the prognosis for gastric cancer is exceptionally
poor. Most cases of inoperable or recurrent advanced
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gastric carcinoma (AGC) remain incurable with a median
survival of only 6–12 months even in patients receiving
chemotherapy [3–6]. For this reason, it is necessary to
improve the eVect of palliative chemotherapy, which is the
mainstay treatment for AGC.

The combination of infusional 5-FU and cisplatin is used
worldwide for the treatment of AGC [7, 8]. However, con-
tinuous infusion of 5-FU requires chronic venous access,
which is inconvenient, cumbersome and associated with
venous thrombosis and sepsis. The oral Xuoropyrimidine
capecitabine (Xeloda®) was designed to generate 5-FU pref-
erentially in tumour tissue and to mimic continuous infu-
sions of 5-FU with the advantage of oral administration
[9, 10]. Capecitabine has been shown to be eVective in the
treatment of gastrointestinal malignancies, including its use
in combination with cisplatin [4, 6, 11]. Oxaliplatin is an
alkylating agent that inhibits DNA replication by forming
adducts between two adjacent guanines or guanine and ade-
nine molecules. However, the adducts of oxaliplatin appear
to be more eVective than cisplatin adducts with regard to the
inhibition of DNA synthesis [12–14]. Oxaliplatin has a more
favourable safety proWle compared with cisplatin; beneWts
of oxaliplatin include no ototoxicity or renal toxicity and its
dose-limiting toxicity is a cumulative sensory peripheral
neuropathy [15]. In contrast to cisplatin, oxaliplatin has
demonstrated eYcacy alone and in combination with 5-FU
in metastatic colorectal cancer (MCRC). Many studies are
ongoing to test the combination of 5-FU and oxaliplatin in
non-colorectal gastrointestinal tumours and other malignan-
cies [16]. Oxaliplatin is active in both MCRC and as adju-
vant treatment for early colon cancer, with superior eYcacy
over 5-FU/LV alone [17, 18]. There is clear, preclinical syn-
ergy with capecitabine and oxaliplatin in MCRC [19] with
no overlap in key toxicities. Recently, oxaliplatin plus 5-FU/
LV combination chemotherapy also showed promising
results in patients with AGC [20, 21].

The results of a pilot study on the eYcacy and safety of
the XELOX regimen for older patients with AGC have
been published and it was found that XELOX produced a
very good response rate and PFS [22]. Hence, the primary
objective of this multicentre phase II study was to further
evaluate the anti-tumor eYcacy (response rate) of XELOX
in previously untreated patients with AGC. Secondary
objectives were to evaluate the PFS, overall survival and
safety of this regimen.

Materials and methods

Overall study design

This was an open-label, single-arm, multicentre phase II
study, which was conducted to further evaluate the eYcacy

and safety proWles of this regimen in previously untreated
patients with AGC.

Inclusion and exclusion criteria

Inclusion criteria were: histologically conWrmed non-
resectable AGC, initially diagnosed or recurrent; one or
more unidimensionally measurable tumour lesions with a
diameter ¸20 mm using conventional CT scan or MRI, or
¸10 mm using spiral CT scans; age 18–75; estimated life
expectancy of ¸3 months; Eastern Cooperative Oncology
Group (ECOG) performance status ·2; adequate organ
function as deWned by: serum creatinine ·1.5 mg/dl or cal-
culated creatinine clearance ¸60 ml/min; serum transamin-
ases <3 £ upper normal limit; serum bilirubin <2 mg/dl;
neutrophil count ¸1,500/mm3, haemoglobin level ¸8 g/dl,
and platelets ¸75,000/mm3. Patients had to be willing and
able to comply with the protocol for the duration of the
study, and to provide written informed consent prior to
study-speciWc screening procedures, with the understanding
that the patient has the right to withdraw from the study at
any time, without prejudice.

Exclusion criteria were: contraindication to any drug
contained in the chemotherapy regimen; tumour type other
than adenocarcinoma; evidence of CNS metastases; previ-
ous adjuvant treatment with capecitabine or platinum com-
pleted less than 6 months before the study; evidence of
serious gastrointestinal bleeding; history of another malig-
nancy within the past 5 years. The protocol was approved
by the institutional review boards of the four participating
institutes.

Treatment schedule

Patients received capecitabine (1,000 mg/m2 twice daily,
days 1–14) plus oxaliplatin (130 mg/m2 as a 2-h intrave-
nous infusion on day 1) every 3 weeks. Capecitabine was
administered on day 1–14, followed by a 1-week rest
period. Treatment continued until disease progression,
intolerable toxicity or eight cycles reached. If the disease
progressed, it could be treated with other chemotherapy
provided it did not include either capecitabine or oxalipla-
tin. If patients could not tolerate oxaliplatin then they could
continue to receive capecitabine monotherapy until disease
progression or intolerable toxicity.

Dose modiWcation for adverse events

Capecitabine or oxaliplatin treatment interruption or dose
reduction was not indicated for the Wrst occurrence of grade
1 toxicity (National Cancer Institute Common Toxicity Cri-
teria for Adverse Events, version 3.0). For haematological
toxicity, treatment was interrupted in cases of grade 3 or 4
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events. The next treatment cycle could only start in case of
recovery with grade 1 or 0 toxicity. For non-haematological
toxicities, capecitabine and oxaliplatin doses were reduced
by 25% for patients who experienced the Wrst occurrence of
a grade 3 event, and a second occurrence of a given grade 3
event. Ttreatment was stopped permanently if grade 4 non-
haematological toxicities occurred.

For non-haematological toxicities more severe than
grade 2, capecitabine treatment was interrupted and could
not be continued unless toxicities resolved to grade 1 or
less. For grade 3 non-haematological toxicities, oxaliplatin
was suspended for a maximum of 3 weeks from the sched-
uled date of re-infusion until toxicity was resolved. After
recovery from grade 3 toxicity to grade 2 or less, a dose
reduction of oxaliplatin to 100 mg/m2 in subsequent cycles
was made.

Evaluation criteria

A physical examination, including neurological examina-
tion and complete blood counts, was performed before the
Wrst treatment cycle. Complete blood cell counts with
diVerential and serum biochemistry analyses were repeated
at each treatment cycle. Response was assessed radiologi-
cally every two cycles or when progression was suspected.
Evaluations were performed by physical examination, chest
X-ray and abdominal-pelvic CT scan. Complete response,
partial response, stable disease and progressive disease
were deWned according to RECIST criteria [23]. All the
objective responses were conWrmed after 4 weeks and clini-
cal complete responses were conWrmed as pathological
complete responses by gastroendoscopy biopsy.

Statistical analysis

All enrolled patients were included in an intent-to-treat
analysis of eYcacy. The null hypothesis (H0) was that the
overall response rate was ·40%. The alternative hypothesis
(H1) was that the overall response rate was ¸60%. The
Ensign’s [24] three-stage design approach provided 80%
power and a 0.05 level of signiWcance overall, to distin-
guish between the null and alternative hypotheses. Ensign’s
three-stage design approach was used to deWne early stop-
ping rules for this study. Assuming a true response rate of
¸60%, 43 patients were to be included. Taking into
account the drop-out rate, the number of patients enrolled
was 51. Overall response rate [with 95% conWdence inter-
vals (CI)] was calculated for all patients according to an
intention-to-treat analysis. PFS was calculated from the Wrst
day of chemotherapy until the date of disease progression.
Overall survival was calculated from the start of study
treatment until death. PFS and overall survival curves were
generated using the Kaplan–Meier method. Response duration

was calculated from the date of response conWrmation to
the date of disease progression.

Results

Patient demographics

Overall 54 patients were enrolled (37 men, 17 women); 2
patients were dropped-out after 4 cycles of chemotherapy.
Fifty-four patients were evaluated for treatment response,
safety and overall survival calculations. Baseline patient
characteristics are shown in Table 1. This was a typical
Wrst-line trial population, with patients having a median age
of 57 years and the majority (89%) having a good perfor-
mance status (ECOG 1). Median follow-up duration was
13 months (range 9–15.5).

Antitumour activity

The overall response rate was 63% (95% CI, 56–70%),
with a complete response (CR) in three patients and a par-
tial response (PR) in 31 patients (Table 2). All responses
were conWrmed (the three CRs were conWrmed by patho-
logical examination). Only 9% of patients (5/54)
progressed while on XELOX. Stable disease (SD) was
demonstrated in 13 patients (24%). Among 33 patients who
showed responses, the median duration of response is
4.8 months. The median PFS was 5.8 months (95% CI,
4.4¡7.2 months) (Fig. 1). The median overall survival was
11.9 months (95% CI, 8.8–15.1 months) (Fig. 2).

Table 1 Baseline patient characteristics (n = 54)

Characteristic No. of patients %

Median age, years (range) 57 (29–70)

Male/female 37/17 69/31

Newly diagnosed AGC/recurrent AGC 50/4 93/7

ECOG performance status, number (%)

1 48 89

2 6 11

Metastatic sites

Liver 37 67

Lung 5 9

Abdominal lymph node (LN only) 27 (5) 50 (9) 

Soft tissue 3 6

Peritoneal dissemination 5 9

Number of metastatic sites

1 14 26

2 (median) 25 46

¸3 15 28
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Safety

A total of 311 treatment cycles (median 6, range 1–10
cycles) were administered. Treatment was delayed or the
dose reduced in 30 and 15% of cycles, respectively. Most
of the treatment delay (81/93; 87%) and dose reduction (36/
47; 79%) were due to haematologic toxicities (leukopenia

and thrombocytopenia). The other reasons for dose modiW-
cation were hand-foot syndrome (HFS) and neurotoxicity.
The majority of adverse events were grade 1 or 2 in severity
(Tables 3, 4). Grade 3 or 4 adverse events were rare. No
patients stopped treatment because of treatment-related
adverse events. The most common reason for treatment dis-
continuation is treatment completion (29/54, 54%). The
other reasons are disease progression (23/54, 43%), and
drop-out (2/54, 3%). The most common non-haematologi-
cal adverse events were neuropathy (70%; Grade 1 or 2),
vomiting (50%; 2% in grade 3, 48% in grade 1 or 2), diar-
rhoea (33%; 7% in grade 3, 26% in grade 1 or 2), and HFS
(39%; 13% in grade 2, 26% in grade1) (Table 3, Fig. 3).
The most common haematological adverse event was anae-
mia (70%; 7% in grade 2, 63% in grade1) (Table 3, Fig. 3).
Neutropenia was observed in 48% of the patients. Grade 3
neutropenia was observed in three patients and grade 4 in
one patient. One patient experienced neutropenic fever.
Four patients experienced grade 3 thrombocytopenia,
which was accompanied in one patient by grade 3 gastroin-
testinal bleeding. There was one treatment-related death,
which was associated with grade 4 neutropenic sepsis (the
same patient who experienced neutropenic fever).

Discussion

This phase II study demonstrated that capecitabine
1,000 mg/m2 orally twice daily plus oxaliplatin (XELOX
regimen) was active and well-tolerated as Wrst-line therapy
in patients with AGC. The overall response rate was 63%
and, after a median follow-up of 13 months, median PFS
was 5.8 months and median overall survival was
11.9 months. These Wndings compare favourably with two

Table 2 Treatment response (n = 54)

CI conWdence intervals

Response Number of 
patients

% (95% CI)

Overall response rate 34 63 (44–84)

Complete response (CR) 3 6 (5–7)

Partial response (PR) 31 57 (36–78)

Stable disease (SD) 13 24 (13–35)

Progressive disease (PD) 5 9 (7–11)

CR + PR + SD 47 87 (83–91)

Fig. 1 Progression-free survival (n = 54)

Fig. 2 Overall survival (n = 54)

Table 3 Most common adverse events (n = 54)

Adverse event Grade (% of patients)

1 2 3 4

Non-haematological adverse events

Neuropathy 63 7 0 0

Vomiting 41 7 2 0

Diarrhoea 15 11 7 0

Hand-foot syndrome 26 13 0 0

Stomatitis 11 9 0 0

Bleeding 0 2 7 0

Haematological adverse events

Anaemia 63 7 0 0

Leukopenia 31 11 6 0

Neutropenia 29 11 6 2

Thrombocytopenia 9 15 9 2
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recent phase II studies (using similar patient populations)
investigating the eYcacy of cisplatin in combination with
capecitabine as Wrst-line therapy in patients with AGC,
which reported overall response rates of 46 and 55%,
respectively (using capecitabine doses of 1,250 and
1,000 mg/m2 twice daily, respectively) [11, 25]. The results
of our previous pilot study on the eYcacy and safety of the
XELOX combination regimen for older patients with AGC
have been published and it was found that XELOX pro-
duced a very good response rate and PFS in patients with
AGC [22]. These Wndings are also supported by results of
large phase III studies recently presented at ASCO 2006.
However, considering high response rate, PFS is relatively
short. This might be due to short response duration (median
4.8 months). Further research to overcome this point should
be followed. Triple combination chemotherapy including
other agents [26], and addition of new targeted therapy can
be considered.

A recent randomized phase III trial in 316 patients with
AGC reported that capecitabine plus cisplatin combination
chemotherapy showed highly signiWcant non-inferiority for
PFS and signiWcant superiority for overall response rate ver-
sus 5-FU/cisplatin (median overall survival capecitabine/cis-
platin: 10.5 months; 5-FU/cisplatin: 9.3 months) with similar
safety [27]. This trial suggests that capecitabine should
become the Xuoropyrimidine of choice for AGC, given the
eYcacy, reduced hospitalization time and simpliWed treat-
ment regimen. Furthermore, a separate large randomized
phase III trial (REAL 2) involving 1,002 patients has shown
that capecitabine can replace 5-FU and oxaliplatin can
replace cisplatin in triplet combinations used for the treat-
ment of advanced esophagogastric cancer [28]. The best arm
of the REAL2 study was the epirubicin, oxaliplatin, capecita-
bine (EOX) arm, which led to a median overall survival of
11.2 months. However, the use of anthracyclines in gastric
cancer has never been widely adopted on a global scale.
Therefore, the current study reinforces the rationale for a
capecitabine plus oxaliplatin (XELOX) regimen as a new
eVective and well-tolerated drug combination in AGC.

An important Wnding from our phase II multicentre
study was that XELOX had a good safety proWle. In our
study, no patient stopped treatment because of treatment-
related adverse events. Among 47 patients (87%) who
showed responses and stable disease, 28 patients (60%)
had completed the maximum number of treatment cycles,
and 19 patients (40%) had stopped before disease progres-
sion. Considering the exceptionally poor prognosis of
AGC and the importance of good feasibility for AGC, the
safety proWle reported with XELOX in our trial compares
favourably with that of capecitabine/cisplatin as reported
by Kim et al. [11]; while there were similar rates of grade
3/4 thrombocytopenia reported here and in the study by
Kim et al. [11], the rate of grade 3/4 neutropenia was con-
siderably lower here (8% vs. 33% of patients). It is also
noteworthy that the rates and severities of stomatitis and
HFS reported in this study were lower than those reported
by Kim et al. [11], and this might be the result of the
lower dose of capecitabine used here (1,000 mg/m2).
Indeed, in the phase III study using the same dose of
capecitabine (1,000 mg/m2 orally twice daily) and cis-
platin 80 mg/m2 i.v. [27], the rate of grade 3/4 neutrope-
nia was 13%, which is higher than that reported here. The
rate of neuropathy (70%) is higher than that reported in
other studies using this combination or capecitabine/cis-
platin, but no grade 3 or 4 toxicities were reported. Our
study showed relatively low incidence of diarrhoea and
neurotoxicity when compared with those of the CRC trials
[17–19]. Further research should be followed to explain
these results; however, ethnic diVerence should also be
considered.

When comparing oxaliplatin with cisplatin, oxaliplatin has
a more favourable safety proWle as it has no ototixicity or
renal toxicity. In addition, oxaliplatin does not require hydra-
tion, unlike cisplatin, making it more convenient to use.
Hence, if oxaliplatin and cisplatin are equivalent in terms of
eYcacy and tolerability, oxaliplatin would be preferred agent
in terms of convenience. An important phase III trial of FLP
(5-FU, leucovorin and cisplatin) versus FLO (5-FU, leucovo-
rin and oxaliplatin) for 220 AGC patients has been reported
by a German group [29]. They showed FLO reduced toxicity
and improved eYcacy as compared to FLP. This result also
supported that oxaliplatin can replace cisplatin.

Given the eYcacy and safety of the XELOX combina-
tion, it is feasible that it may also be eVective in the adju-
vant treatment of early gastric cancer. A study of XELOX
versus observation has just started enrolling patients in Asia
and should Wnish accrual by the middle of 2007. Promising
results reported with adjuvant chemotherapy should
encourage research with novel regimens such as XELOX.

In conclusion, capecitabine/oxaliplatin (XELOX) com-
bination chemotherapy is active in patients with previously
untreated AGC. This promising combination regimen

Fig. 3 Most common treatment-related adverse events (all grades,
n = 54)
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overcomes the issues of poor tolerability and inconvenience
associated with other regimens currently used in this type
of cancer. On the basis of these results, and the recently
presented phase III data, XELOX can be a good therapeutic
option for the treatment of AGC, particularly with the addi-
tion of new biological agents such as bevacizumab.

Acknowledgments We thank Roche Korea and SanoW-Aventis for
donation of the trial drugs. This work was presented as a poster at the
42nd ASCO Annual Meeting, Atlanta, Georgia, USA, 2–6 June 2006.

References

1. Parkin DM, Pisani P, Perlay J (2005) Global cancer statistics,
2002. CA Cancer J Clin 55:74–108

2. National Statistical OYce (2001) Annual report on the cause of
death statistics in Korea, pp 7–15

3. Hong YS, Song SY, Lee SI, Chung HC, Choi SH, Noh SH, Park
JN, Han JY, Kang JH, Lee KS, Cho JY (2004) A phase II trial of
capecitabine in chemotherapy naïve patients with advanced and/or
metastatic gastric cancer. Ann Oncol 15:1344–1347

4. Park YH, Ryoo BR, Choi SJ, Kim HT (2004) A phase II study of
capecitabine and docetaxel combination chemotherapy in patients
with advanced gastric cancer. Br J Cancer 90:1329–1333

5. Thuss-Patience PC, Kretzschmar A, Repp M, Kingreen D,
Hennesser D, Micheel S, Pink D, Scholz C, Dorken B, Reichardt P
(2005) Docetaxel and continuous-infusion Xuorouracil vs epirubicin,
cisplatin and Xuorouracil for advanced gastric adenocarcinoma:
a randomized phase II study. J Clin Oncol 23:494–501

6. Kang HJ, Chang HM, Kim TW, Ryu MH, Sohn HJ, Yook JH, Oh
ST, Kim BS, Lee JS, Kang YK (2005) Phase II study of capecita-
bine and cisplatin as Wrst-line combination therapy in patients with
gastric cancer recurrent after Xuoropyrimidine-based adjuvant
chemotherapy. Br J Cancer 92:246–252

7. Chang HM, Jung KH, Kim TY, Kim WS, Yang HK, Lee KU,
Choe KJ, Heo DS, Bang YJ, Kim NK (2002) A phase III random-
ized trial of 5-Xuorouracil, doxorubicin, and mitomycin C versus
5-Xuorouracil and mitomycin C versus 5-Xuorouracil alone in
curatively resected gastric cancer. Ann Oncol 13:1779–1785

8. Vanhoefer U, Rougier P, Wilke H, Ducreux MP, Lacave AJ, Van
Cutsem E, Planker M, Santos JG, Piedbois P, Paillot B, Bodenstein
H, Schmoll HJ, Bleiberg H, Nordlinger B, Couvreur ML, Baron B,
Wils JA (2000) Final results of a randomized phase III trial of
sequential high-dose methotrexate, Xuorouracil, and doxorubicin
versus etoposide, leucovorin, and Xuorouracil versus infusional
Xuorouracil and cisplatin in advanced gastric cancer: a trial of the
European Organization for Research and Treatment of Cancer
Gastrointestinal Tract Cancer Cooperative Group. J Clin Oncol
18:2648–2657

9. Miwa M, Ura M, Nishida M, Sawada N, Ishikawa T, Mori K,
Shimma N, Umeda I, Ishitsuka H (1998) Design of a novel oral Xu-
oropyrimidine carbamate, capecitabine, which generates 5-Xuoro-
uracil selectively in tumours by enzymes concentrated in human
liver and cancer tissue. Eur J Cancer 34:1274–1281

10. Schüller J, Cassidy J, Dumont E, Roos B, Durston S, Banken L, Utoh
M, Mori K, Weidekamm E, Reigner B (2000) Preferential activation
of capecitabine in tumour following oral administration in colorectal
cancer patients. Cancer Chemother Pharmacol 34:292–297

11. Kim TW, Kang YK, Ahn JH, Chang HM, Yook JH, Oh ST, Kim
BS, Lee JS (2002) A phase II study of capecitabine plus cisplatin
as Wrst-line chemotherapy in advanced gastric cancer. Ann Oncol
13:1893–1898

12. Woynarowsk JM, Faivre S, Herzig MC, Woynarowski JM, Faivre
S, Herzig M, Arnett B, Chapman WG, Trevino AV, Raymond E,
Chaney SG, Vaisman A, Varchenko M, Juniewicz PE (2000)
Oxaliplatin-induced damage of cellular DNA. Mol Pharmacol
58:920–927

13. Schmidt W, Chaney SG (1993) Role of carrier ligand in platinum
resistance of human carcinoma cell lines. Cancer Res 53:799–908

14. Mamenta EL, Poma EE, Kaufmann WK, Delmastro DA, Grady
HL, Chaney SG (1994) Enhanced replicative bypass of platinum-
DNA adducts in cisplatin-resistant human ovarian carcinoma cell
lines. Cancer Res 54:3500–3505

15. Extra JM, Espie M, Calvo F, Ferme C, Mignot L, Marty M (1990)
Phase I study of oxaliplatin in patients with advanced cancer. Can-
cer Chemother Pharmacol 25:299–303

16. Becouarn Y, Agostini C, TruZandier WK, Boulanger V (2001)
Oxaliplatin: available data in non-colorectal gastrointestinal
malignancies. Crit Rev Oncol Hematol 40:265–272

17. Goldberg RM, Sargent DJ, Morton RF, Fuchs CS, Ramanathan
RK, Williamson SK, Findlay BP, Pitot HC, Alberts SR (2004) A
randomized controlled trial of Xuorouracil plus leucovorin, irino-
tecan, and oxaliplatin combinations in patients with previously un-
treated metastatic colorectal cancer. J Clin Oncol 22:23–30

18. André T, Boni C, Mounedji-Boudiaf L, Navarro M, Tabernero J,
Hickish T, Topham C, Zaninelli M, Clingan P, Bridgewater J,
Tabah-Fisch I, de Gramont A, Multicenter International Study of
Oxaliplatin/5-Fluorouracil/Leucovorin in the Adjuvant Treatment
of Colon Cancer (MOSAIC) Investigators (2004) Oxaliplatin,
Xuorouracil, and leucovorin as adjuvant treatment for colon cancer.
N Engl J Med 350:2343–2351

19. Cassidy J, Tabernero J, Twelves C, Brunet R, Butts C, Conroy T,
Debraud F, Figer A, Grossmann J, Sawada N, SchoVski P, Sobrero
A, Van Cutsem E, Diaz-Rubio E (2004) XELOX (capecitabine
plus oxaliplatin): active Wrst-line therapy for patients with meta-
static colorectal cancer. J Clin Oncol 22:2084–2091

20. Kim DY, Kim JH, Lee SH, Kim TY, Heo DS, Bang YJ, Kim NK
(2003) Phase II study of oxaliplatin, 5-Xuorouracil and leucovorin
in previously platinum-treated patients with advanced gastric can-
cer. Ann Oncol 14:383–387

21. Al-Batran SE, Atmaca A, Hegewisch-Becker S, Jaeger D, Hahn-
feld S, Rummel MJ, Seipelt G, Rost A, Orth J, Knuth A, Jaeger E
(2004) Phase II trial of biweekly infusional Xuorouracil, folinic
acid, and oxaliplatin in patients with advanced gastric cancer.
J Clin Oncol 22:658–663

22. Park YH, Kim BS, Ryoo BY, Yang SH (2006) A phase II study of
capecitabine plus 3-weekly oxaliplatin as Wrst-line for patients
with advanced gastric cancer. Br J Cancer 94:959–963

23. Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS,
Rubinstein L, Verweij J, Van Glabbeke M, van Oosterom AT,
Christian MC, Gwyther SG (2000) European Organization for
Research and Treatment of Cancer, National Cancer Institute of
the United States, National Cancer Institute of Canada. Natl
Cancer Inst 92:205–216

24. Ensign LG, Edmund AG, Douglas SK, Thall PF (1994) An opti-
mal three-stage design for phase II clinical trials. Stat Med
13:1227–1736

25. Jin M, Shen L, Hu B et al (2006) Capecitabine (X) combined with
fractionated cisplatin (C) as Wrst-line therapy in Chinese patients
with advanced gastric carcinoma. J Clin Oncol 23:321s (abstr 4053)

26. Van Cutsem E, Moiseyenko VM, Tjulandin S, Majlis A, Constenla
M, Boni C, Rodrigues A, Fodor M, Chao Y, Voznyi E, Risse ML
(2006) Phase III study of docetaxel and cisplatin plus Xuorouracil
compared with cisplatin and Xuorouracil as Wrst-line therapy for
advanced gastric cancer: a report of the V325 study group. J Clin
Oncol 24:4991–4997

27. Kang YK, Kang WK, Shin DB, Chen J, Xiong J, Wang J, Lichinit-
ser M, Salas MP, Suarez T, Santamaria J (2006) Randomized
123



Cancer Chemother Pharmacol (2008) 61:623–629 629
phase III trial of capecitabine/cisplatin (XP) vs. continuous infu-
sion of 5-FU/cisplatin (FP) as Wrst-line therapy in patients with ad-
vanced gastric cancer: eYcacy and safety results. J Clin Oncol
24:18S (LBA4018)

28. Cunningham D, Rao S, Starling N Iveson T, Nicolson M, Coxon
F, Middleton G, Daniel F, Oates J, Norman AR, NCRI Upper GI
Study Group (2006) Randomised multicentre phase III study com-
paring capecitabine with Xuorouracil and oxaliplatin with cisplatin

in patients with advanced oesophagogastric cancer: the REAL 2
trial. J Clin Oncol 24:18S (LBA4017)

29. Al-Batran S, Hartmann J, Probst S, Hofheinz R, Stoehlmacher J,
Schmalenberg H, Hollerbach S, Schuch G, Homann N, Jager E
(2006) A randomized phase III trial in patients with advanced ade-
nocarcinoma of the stomach receiving Wrst-line chemotherapy with
Xuorouracil, leucovorin and oxaliplatin (FLO) versus Xuorouracil,
leucovorin and cisplatin (FLP). J Clin Oncol 24:18S (LBA4016)
123


	Capecitabine in combination with Oxaliplatin (XELOX) as a Wrst-line therapy for advanced gastric cancer
	Introduction
	Materials and methods
	Overall study design
	Inclusion and exclusion criteria
	Treatment schedule
	Dose modiWcation for adverse events
	Evaluation criteria
	Statistical analysis

	Results
	Patient demographics
	Antitumour activity
	Safety

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


