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ABSTRACT

Background: Both cisplatin/capecitabine (CX) and epirubicin plus CX (ECX) have clearly
demonstrated efficacy against advanced gastric cancer (AGC).
Methods: Chemotherapy-naive patients with histologically confirmed, measurable AGC
were randomised to receive CX (cisplatin 75mg/m? iv on day 1 and capecitabine
1000 mg/m? bid po on days 1-14) or ECX (epirubicin 50 mg/m? plus CX) every 3 weeks.
The primary endpoint was progression-free survival (PFS).
Results: Of the 91 registered patients, 45 patients were treated with CX and 44 with ECX. A
total of 241 CX (median, 6; range, 1-12) and 201 ECX (median, 5; range, 1-11) cycles were
delivered. Treatment duration was similar for both arms (4.4 for CX versus 4.2 months
for ECX). There was no relevant difference in the occurrence of overall grade 3 or 4 toxicities
between the CX and ECX arms (80% versus 78%, respectively; P = 0.516). However, none in
the CX and 12% in the ECX arm discontinued treatment because of toxicity. There were
no significant differences in therapeutic efficacy between CX and ECX with respect to the
response rate (38% versus 37%, respectively) and PFS (6.4 versus 6.5 months).
Conclusion: Both CX and ECX appear to be active as first-line chemotherapy for AGC, and
the safety profiles are acceptable. Given the comparable efficacy results, CX could be a rea-
sonable standard chemotherapy for untreated AGC patients.

© 2009 Elsevier Ltd. All rights reserved.

1. Introduction

drug combination chemotherapy regimens have generally
provided significantly higher response rates, but no better

Gastric cancer is the most frequently occurring malignancy in
Korea, and is one of the main causes of cancer death.’ The
benefit of systemic chemotherapy for advanced gastric cancer
(AGC) in the palliative setting has long been known. Several
randomised trials have demonstrated that fluorouracil (FU)-
based chemotherapy is superior to best supportive care in
terms of survival and preservation of quality of life.>* Multi-
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overall survival (OS).* However, combination regimens that
are mostly FU-based have been widely used in most countries
because FU monotherapy has only limited activity.
Capecitabine (Xeloda®, F. Hoffmann La-Roche) is an oral
fluoropyrimidine designed to mimic a continuous infusion
of FU. Capecitabine is considered to be as effective and
more tolerable than FU,° and has been shown to exhibit an
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anti-tumour activity against AGC both as a single agent” and
in two- or three-drug combinations.®? A randomised phase III
study of cisplatin and capecitabine (CX) combination in pa-
tients with AGC showed that CX produced an overall response
rate (RR) of 46% and a median progression-free survival (PFS)
of 5.6 months,” which were significantly better than the re-
sults with FU/cisplatin (CF) regimen. However, since anthra-
cyclines are still considered to be one of the key drugs for
the treatment of AGC,” a combination of these three active
drugs (epirubicin, cisplatin and capecitabine; ECX) seemed
to be a promising strategy to treat AGC. The REAL-2 study®
suggested that for the first-line chemotherapy of esophago-
gastric cancer, capecitabine could replace FU. In a meta-anal-
ysis of these two studies,®® capecitabine-containing chemo-
therapy resulted in longer OS and RR.*

We previously conducted phase II studies, on chemother-
apy-naive Korean patients with AGC, and they were adminis-
tered with ECF or ECX.*>'? There was good adherence to
treatment and the three-drug combinations were found to
be potentially active for AGC. This randomised phase II study
was conducted in patients with AGC to evaluate the safety
profile and anti-tumour activity of CX and ECX chemotherapy
regimens given as first-line therapy.

2. Patients and methods

We performed a randomised, open-label, single-centre phase
II study. Patients were eligible for inclusion if they had a his-
tologically confirmed, measurable AGC and aged < 75 years.
Other inclusion criteria included an Eastern Cooperative
Oncology Group (ECOG) performance status < 2, a life expec-
tancy of at least 3 months and adequate bone marrow (neu-
trophil count > 1500/mm,> platelet count> 100,000/mm3),
hepatic (AST/ALT < 2.5x ULN, bilirubin < 1.5 mg/dL), cardiac
(left ventricular ejection fraction > 60%) and renal (creatinine
clearance > 60 mL/min or serum creatinine < ULN) func-
tions. No prior chemotherapy or only adjuvant chemotherapy
that had been completed more than 6 months before registra-
tion and no radiotherapy within 4 weeks before study regis-
tration were allowed. Patients were excluded from the study
if they had any severe comorbid illness, including cardiac dys-
function, or a known history of anaphylaxis of any origin.
This study protocol was reviewed and approved by the Sam-
sung Medical Center (Seoul, Korea) institutional review board.
To obtain informed consent, the nature of the study was fully
discussed with the patients before the initiation of treatment,
including an explanation of the risk and possible discomfort,
as well as the potential benefits.

Patients were stratified by their ECOG performance status
(0-1 versus 2) and then randomly assigned to receive CX or
ECX every 3 weeks. CX consisted of cisplatin 75 mg/m? on
day 1, and oral capecitabine 1000 mg/m? twice daily as an
intermittent regimen of 2 weeks of treatment followed by a
1-week rest. For practical reason, capecitabine doses were
rounded either up or down to the nearest dose that could be
administered with 500 mg and 150 mg tablets of the drug. In
the ECX arm, epirubicin 50 mg/m? was administered on day
1. Our department policy recommends the placement of cen-
tral venous catheter (CVC) for chemotherapy drug infusion.

Treatment was continued until disease progression or lack
of clinical benefit, withdrawal of consent, justifiable with-
drawal at the investigator’s discretion, or toxicity. The dosage
of the subsequent cycles was adjusted according to the toxic
effects that developed during the preceding cycle. All patients
received standard supportive regimen consisting of hydration
and antiemetics. The prophylactic use of hematopoietic
growth factors was not allowed during treatment, except for
the patients with febrile neutropaenia or grade 4 myelosup-
pression at the investigators’ discretion. After this combina-
tion chemotherapy had failed, second-line chemotherapy
was recommended to all the patients if their performance
status was preserved.

The baseline evaluation included a complete medical his-
tory and physical examinations, blood counts, serum chem-
istry, 2-D echocardiography, chest X-ray and abdominopelvic
computed tomography (CT) scan. Follow-up history, physical
examinations and toxicity assessment were performed be-
fore each 3-week cycle of treatment. Complete blood counts,
blood chemistry and a chest X-ray were obtained before the
beginning of each cycle. Toxicity grading was based on the
National Cancer Institute criteria (NCI-CTCAE v3). The first
evaluation with imaging was done after the completion of
2 cycles of chemotherapy. Response was evaluated accord-
ing to the Response Evaluation Criteria in Solid Tumours
(RECIST),*® and was assessed by abdominopelvic CT or by
the same tests that were initially used to stage the tumour.
Progression in the non-measurable lesions that led to the
deterioration of the patient’s status was classified as pro-
gressive disease, regardless of the status of the measurable
lesions.

The primary end point was PFS, which was calculated
from the day of randomisation to the day that a patient
experienced progressive disease or to the date of death. All
events of progressive disease were included, regardless of
whether the patient was receiving study treatment at the
time of the event or had previously discontinued chemother-
apy. This study was designed to assess the chemotherapy
outcome and safety of CX and ECX. To estimate the PFS for
two regimens simultaneously and to minimise patient selec-
tion bias, we designed this study not as a comparative study
but as a randomised phase II study. On the basis of the pub-
lished data for CX° and ECX,® we hypothesised that an ob-
served 6-month PFS of less than 40% would suggest lack of
activity, and an improvement in the 6-month PFS to at least
60% was considered to be of clinical interest. It was deter-
mined that a sample size of 40 patients per arm would pro-
vide 90% power to detect the difference at a one-sided
significance level of 10%. Interim analysis was not planned.
Secondary endpoints were RR and safety. Exploratory investi-
gations of efficacy were also carried out as unplanned sub-
group analyses in patients stratified by prognostic factors.
All treated patients were included in the evaluation of the
primary endpoint.

3. Results

During 2008, a total of 91 AGC patients gave informed consent
(47 patients in the CX arm and 44 in the ECX arm) and were
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screened for study entry. Two CX patients did not receive pro-
tocol therapy because of the rapid clinical deterioration or
consent withdrawal. The clinical characteristics for all ran-
domised patients are listed in Table 1.

3.1. Treatment delivery

A total of 241 CX (median, 6; range, 1-12) and 201 ECX (med-
ian, 5; range, 1-11) cycles were delivered. Of the 86 patients
who started treatment, the main reasons for discontinuing
treatment in the CX and ECX arms were progressive disease
(58% versus 54%, respectively), toxicity (0% versus 12%,
respectively) and the patient’s refusal or lack of clinical ben-
efit (42% versus 34%, respectively). Dose reduction was re-
quired in 56% and 76% of patients in the CX and ECX
arms, respectively. In the CX arm, 29 (64%) patients had a
treatment delay of >1 week at some time during therapy. In
the ECX arm, treatment delays were required in 66% pa-
tients. For the patients treated with CX, the median dose
intensity of capecitabine 7747 mg/m*week and cisplatin
21 mg/m?/week corresponded to 83% and 84% of the sched-
uled doses, and the median duration of therapy was
4.4 months (95% confidence interval [CI], 3.8-4.9 months). In
the ECX arm, the median dose intensity of capecitabine
and cisplatin were 8000 mg/m?*/week (86% of the scheduled
dose) and 21 mg/m%*week (85%), respectively, and the med-
ian treatment duration was 4.2months (95% CI, 3.4-
5.0 months). The median administered dose intensity for
epirubicin was 13 mg/m%*week, which corresponded to 75%
of the planned dose.

3.2.  Safety outcomes

Both CX and ECX were generally well tolerated. There was no
relevant difference in the occurrence of overall grade 3 or 4
toxicities between the CX and ECX arms (80% versus 78%,
respectively; P = 0.516). The haematologic and non-haemato-
logic toxicities are presented in Table 2. Grade 3 or 4 anaemia
was observed in 5 (11%) CX patients and 5 (11%) ECX patients.
When grade 2 anaemia was taken into account, the incidence
of grade > 2 anaemia was 24% in the CX arm and 26% in the

Table 2 - Maximum grade toxic effects per patient.

CX (n = 45) ECX (n = 44)
All Grade All Grade
grades 3or4 grades 3or4
Anaemia 40 5 35 5
Thrombocytopaenia 20 1 17 3
Neutropaenia 29 15 28 18
Febrile neutropaenia 1 5
Anorexia 26 9 30 10
Nausea 24 5 31 6
Vomiting 12 4 17 5
Oral mucositis 18 3 21 6
Diarrhoea 12 2 9 2
Constipation 7 1 5 0
Fatigue 16 5 14 5
Peripheral neuropathy 15 1 13 3
Hand-foot syndrome 14 2 15 3

Table 1 - Patient characteristics.

CX ECX

Number of patients registered 47 44

Treated 45 44
Age, years

Median 58 55

Range 33-75 35-71
Male gender 34 28
Prior antitumor treatment

Curative resection 8 3

Palliative surgery 12 14

Adjuvant chemotherapy + radiotherapy 6 2
ECOG performance status®

0-1 41 40

2 4 1
Weight loss > 5% within the last 3 months 16 13
Baseline heamoglobin < 10 g/dL 11 3
Site(s) of metastatic disease®

Abdominal lymph node 28 35

Peritoneum 23 26

Liver 16 10

Lung and/or malignant pleural effusion 3 2

Ovary 2 2

Bone 4 1

a ECOG denotes the Eastern Cooperative Oncology Group.

b Because patients could have metastases at multiple sites, the total numbers of metastases are greater than the number of patients.
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ECX arm. All patients with grade > 2 anaemia were treated
with erythropoietic growth factors and/or red blood cell trans-
fusions. Grade 3 or 4 neutropaenia occurred in 15 (33%) CX
and 18 (41%) ECX patients. One patient in the CX arm and 5
patients in the ECX arm developed febrile neutropaenia. The
incidence of non-haematologic toxic effects was not differed
between the two arms. Two ECX patients developed symp-
tomatic CVC-related thromboembolism leading to anticoagu-
lation and CVC removal. Intracranial bleeding was occurred in
a patient in the ECX arm. This event was thought to be possi-
bly related to the chemotherapy but the blood counts and
chemistry profiles were within normal limits at the time of
onset. No patients developed symptomatic cardiac failure.
There were no treatment-related deaths.
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Fig. 1 - Kaplan-Meier estimates for progression-free survival

by the treatment arm.

3.3.  Efficacy outcomes

All but one ECX patient were evaluable for response. RR was
38% (95% CI, 24-52%) and 37% (95% CI, 22-52%) in the CX
and ECX arms, respectively. Additionally, 20 (44%) CX and 21
(51%) ECX patients had stable disease. Disease control (re-
sponse plus stable disease) was achieved in 82% and 88%
(P=0.139) of the patients treated with CX and ECX,
respectively.

The median follow-up duration for all patients was
12.4 months (95% CI, 11.6-13.1 months). Both arms showed
similar PFS (6.4 months for the CX arm versus 6.5 months
for the ECX arm; P = 0.863; Fig. 1). The probability of remain-
ing progression-free by 6 months was 56% (95% CI, 41-70%)
and 59% (95% CI, 43-74%) for the CX and ECX arms
(P =0.476). Cox proportional hazards model suggested that
only previous gastrectomy affected the risk of progression
(Table 3). There was no evidence of any significant heteroge-
neity of therapy effect according to the baseline characteris-
tics of the patients (data not shown). Although not specified
in the protocol, we offered second-line chemotherapy to 42
patients after failure: 19 and 23 patients for the CX and
ECX arms, respectively. One patient in the CX arm was felt
to have resectable primary lesion after sixth cycle and dis-
continued chemotherapy for resection with a curative
intent.

4, Discussion

This is the first randomised study comparing a fluoropyrimi-
dine/platinum doublet regimen with an anthracycline-con-

Table 3 - Results of multivariate Cox model for progression-free survival.

Parameter Group Univariate Multivariate
HR 95% CI P HR 95% CI P

Gender Male 1

Female 1.40 0.82-2.40 0.218
Age <45 years 1

>45 years 0.82 0.42-1.61 0.557
Prior gastrectomy No 1 1

Yes 0.46 0.27-0.79 0.004 0.49 0.28-0.85 0.011
Performance status 0-1 1 1

2 2.99 1.18-7.58 0.021 1.72 0.63-4.71 0.295
Weight loss No 1 1

Yes 2.01 1.20-3.37 0.008 1.69 0.96-2.98 0.068
Baseline haemoglobin <10 g/dL 1 1

>10 g/dL 0.49 0.26-0.91 0.024 0.54 0.28-1.01 0.055
Peritoneal seeding No 1

Yes 1.17 0.71-1.93 0.546
Liver metastasis No 1

Yes 1.19 0.70-2.00 0.523
Bone metastasis No 1

Yes 1.47 0.59-3.68 0.413
Treatment CX 1

ECX 0.96 0.58-1.57 0.863
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taining triplet regimen, with each arm receiving identical
doses of CX chemotherapy. The study was initiated because
there is no current reference chemotherapy regimen for
AGC and there is an urgent need for such therapy; further,
the recent data suggested the efficacy and tolerability of cape-
citabine-based combinations.®® The rationale for designing
this study was based on the potential for improved anti-tu-
mour activity with the addition of epirubicin to CX. As a
result, both the CX and ECX combination regimens demon-
strated tolerability and activity in the patients suffering with
AGC. However, when compared with CX, the addition of epi-
rubicin did not increase the RR or PFS. An identical dose reg-
imen of cisplatin and capecitabine was used for both
treatment arms. Thus, the administration of epirubicin
50 mg/m? in the ECX arm was the only different variable be-
tween the two treatments.

The best choice of chemotherapy regimen for patients
with AGC is still a matter of controversy and requires further
investigation.* Currently, CF combination chemotherapy is
accepted as a standard regimen by many oncologists. It is
presently unclear whether the addition of anthracyclines is
superior to CX for patients with AGC. A meta-analysis showed
a difference in OS of approximately 2 months in favour of the
anthracycline-containing 3-drug combination versus CF’
However, this 2-months OS improvement is potentially mis-
leading since in none of the studies that were included in
the meta-analysis, including REAL-2 study,®'*'> there was
not a statistically significant difference in OS between arms.
Among other 3-drug combination regimens, docetaxel-con-
taining chemotherapy (DCF) showed superior time-to-pro-
gression (5.6 months versus 3.7 months) and 0S.'® However,
the OS benefit of DCF over CF was less than 1 month
(9.2 months versus 8.6 months), and there was substantial
grade 3 or 4 toxicity.

In the current study, this ECX chemotherapy was well tol-
erated. The overall RR of 37% and the median PFS of
6.5 months obtained with ECX chemotherapy are consistent
with those reported in the REAL-2 study.®? Another multicen-
tre phase III study performed on chemotherapy-naive pa-
tients with AGC showed that CX had good safety profiles
and a trend towards superior PFS than CE° Our study was de-
signed as it was anticipated that a further incremental
improvement in the PFS might be achieved with the addition
of epirubicin. Although the data presented here is from a rel-
atively small phase II study, and the study was not adequately
powered to compare the two treatment arms, the results sug-
gest that the addition of epirubicin did not improve efficacy
over CX regimen.

The similar efficacy results reported here are rather unex-
pected considering the results from randomised studies,®®
and those from non-randomised studies in first-line set-
ting.’>'” One possible explanation may be that exposure to
epirubicin was lower than expected. The median dose inten-
sity rate for epirubicin was only 75%. As expected, myelo-
suppression, notably severe neutropaenia, was more
common in ECX arm than in CX arm; five patients in the
ECX arm required hospitalisation for febrile neutropaenia
compared with only one in the CX arm. Dose reductions
and treatment delays were significantly more frequent in
the ECX arm resulting in the lower dose intensity. Another

argument can be made that this study was underpowered
and it represents only a small group of patients with AGC.
However, several factors favour using the CX doublet as
standard chemotherapy in future clinical trials. For instance,
patients on randomised clinical trials may have had an
inherently more favourable prognosis. Our own AGC prog-
nostic model, originally published in 2007, identified poor
performance status, no prior gastrectomy, low albumin,
elevated alkaline phosphatase, bone metastasis and the
presence of ascites as poor prognostic factors.® However,
in the REAL-2 trial® 20-25% of the patients had locally
advanced disease, while the number of patients with
metastatic disease was only 60%. In contrast, all the patients
included in the present study had metastatic disease
indicating a population with a generally poor prognosis.
Consideration should always be given to the baseline char-
acteristics of patients in clinical trials since results may
not be applied to the general oncology population, which
is often of poorer performance status.

With regard to the relatively short OS of patients with
AGC and the palliative nature of therapy, the choice of che-
motherapy should, at least in part, be based on a favourable
toxicity profiles and convenience of the administration.
More patients had a treatment delay and discontinuation
due to toxicity in the ECX arm than in the CX arm. Interest-
ingly, symptomatic thromboembolism was observed in two
ECX patients. In a recently published report analysing pa-
tients treated with epirubicin-containing triplet chemother-
apy,'® the incidence of CVC-related thromboembolism was
7%, and OS was worse for patients who experienced throm-
boembolism. The current randomised phase II study shows
no evidence that the addition of epirubicin to CX may result
in better treatment outcome. CX may form the backbone of
first-line chemotherapy regimens in AGC, and the current
results indicate that ECX has no or minimal benefit over
CX.

Although cisplatin is often used in combination with
other agents, it is well known that cisplatin is associated
with significant toxicity and usually requires a high level of
clinical monitoring and supportive care including intensive
intravenous hydration. Oxaliplatin-based regimens have
been actively investigated to improve the efficacy and tolera-
bility of combination chemotherapy for AGC patients.®*°
Oxaliplatin has significant activity against some cisplatin-
resistant tumours and a favourable safety profile over
cisplatin.?

In conclusion, both CX and ECX were tolerable and effec-
tive as the first-line treatment for AGC, but ECX did not
prove to be superior to CX in terms of RR or PFS. Given the
comparable efficacy results, we believe that CX could be a
reasonable standard chemotherapy for untreated AGC pa-
tients. It is conceivable that addition of a third drug, notably
molecularly targeted agents, to CX could improve the effi-
cacy for treating patients with AGC without compromising
tolerability.
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Consort
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Received allocated intervention Received allocated intervention

(n=45) . (n= 44)
Did not receive allocated intervention Allocation Did not receive allocated intervention

(n=2) (n=0 )

Clinical deterioration (n=1)
Withdrawal (n=1)
\4 A4
Lost to follow-up (n=0 ) Lost to follow-up (n=0 )
PD (l’l= 26) FO“OW-UP PD (n= 24)
Toxicity (n= 0) Toxicity (n=5)
Refusal or lack of clinical benefit Refusal or lack of clinical benefit
(n=19) (n=15)
A, A4
Analyzed (n=45) Analyzed (n=44)
Analysi
For efficacy (n=45) For efficacy (n=44)
For safety (n=45) For safety (n=44)
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