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Capecitabine) as Palliative First-line Chemotherapy
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Abstract. Background: The efficacy of triple-drug
combination regimens such as epirubicin, oxaliplatin and
capecitabine (EOX) is superior to standard cisplatin/5fluorouracil, but considerable toxicity needs to be taken into
account in patients with upper gastrointestinal
adenocarcinoma. Therefore, we aimed to establish a modified
version of the EOX regimen with improved tolerability for
these patients. Patients and Methods: Patients received
palliative first-line chemotherapy with a modified EOX
regimen repeated every three weeks (epirubicin 50 mg/m2 i.v.,
day 1; oxaliplatin 130 mg/m2 i.v., day 1; capecitabine at a
twice-daily dose of 1000 mg/m2 p.o. for two weeks). Results:
Out of 51 patients, partial remission was observed in five
(10.2%) and stable disease in 31 (60.8%). Progression-free
survival was four months, and overall survival twelve months.
Conclusion: Modified EOX was generally well-tolerated and,
therefore, further investigation within prospective clinical
trials is warranted.
Considerable progress has been made in the treatment of
many malignancies over the past decade. Stomach cancer,
however, remains a frequent cause of death as the cancer is
usually diagnosed in an advanced stage and therefore
curative treatment is not possible. In Western Europe, the
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incidence of stomach cancer is low (30/100.000 residents per
year) (1). The death rate, however, is relatively high as more
than 55,000 Europeans died from this malignancy alone in
2011 (2).
While overall survival (OS) of patients with advanced
stomach cancer remains dismal, results of clinical trials
indicate that palliative chemotherapy offers the chance to
reduce tumor-related symptoms, prolong OS and improve
quality of life (QoL) (3).
Results of studies comparing palliative chemotherapy to
best supportive care have consistently shown an increase in
OS of approximately six months in the chemotherapy arm,
and improvements in QoL (4-6). This eventually led to the
definition of cisplatin and 5-fluorouracil (CF) as a standardof-care in the first-line palliative treatment of inoperative or
metastatic stomach cancer and as a reference regimen for
further clinical trials (7).
A phase III trial by Van Cutsem et al. reported superior
outcomes in terms of OS when docetaxel was added to CF
(DCF) (9.2 versus 8.6 months, p=0.02) (7). Similar results
were observed in a retrospective analysis using the DCF
regimen plus granulocyte-colony stimulating factor
prophylaxis (8). In a two-by-two design, Cunningham et al.
randomly assigned 1002 patients to receive triplet therapy
consisting of epirubicin, 5-fluorouracil or capecitabine and
cisplatin or oxaliplatin. In this trial, comparable OS was
achieved with these triple combinations, while
hematological and non-hematological toxicity was reduced.
Importantly, patients receiving the EOX regimen had the
best survival outcome (11.2 versus 9.9 months on ECF;
p=0.02) (9). A similar observation was made in two further
studies when cisplatin was substituted by oxaliplatin and 5fluorouracil by capecitabine, resulting in an improved
treatment efficacy (10).
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Epirubicin, oxaliplatin and capecitabine, however, while
reasonably well-tolerated, may be inconvenient due to the
necessity for continuous drug delivery (capecitabine from
days 1 to 21, cycle repeated on day 22). Furthermore, this
regimen was associated with a relatively high rate of severe
diarrhea (11.9%) and peripheral neuropathy (4.4%), when
compared to epirubicin–5-floururacil-cisplatin (2.6% and
0.4%; p=0.01) in the REAL-2 trial (10). Therefore, we
aimed to establish a better-tolerated modified version of the
EOX regimen.
In this retrospective single-institution trial, we analyzed
the feasibility and safety of modified EOX consisting of two
weeks of capecitabine treatment, followed by one week of
rest. This regimen may allow for greater convenience and
may provide a safety profile superior to conventional EOX
(three weeks capecitabine) in terms of diarrhea, peripheral
neuropathy and hand-foot syndrome.

Patients and Methods
The decision for EOX as palliative first-line treatment was taken by
an interdisciplinary tumor board for upper gastrointestinal cancer.
Patient data were collected at the Comprehensive Cancer Center,
Medical University of Vienna. This retrospective analysis was
approved by the local Ethics Committee.
Patients. Criteria for treatment inclusion with EOX were as follows:
Age 18 years or older; (Eastern Cooperative Oncology Group)
performance status (PS) =2; histologically-verified adenocarcinoma
of the gastro-esophageal junction (GEJ) in locally advanced
inoperable or metastatic stage; adequate bone marrow, renal, and
liver function. A left ventricular ejection fraction (LVEF) of ≥60%
and informed consent, were required to qualify for anthracyclinecontaining chemotherapy.
During the observation period, 51 consecutive patients with
locally advanced inoperable or metastatic stomach cancer and
adenocarcinoma of the GEJ received, if there was no human
epidermal growth factor receptor-2 positivity (if positivity standard
regimen is mandatory according the ToGA trial) (11), chemotherapy
with the modified EOX regimen (epirubicin 50 mg/m2 i.v., day 1;
oxaliplatin 130 mg/m2 i.v. day 1; capecitabine at a twice-daily dose
of 1000 mg/m2 p.o. for two weeks, followed by one week of rest).
EOX regimen was repeated every three weeks for a total of six
cycles.
Supportive medication consisted of proton pump inhibitors,
dexamethasone and 5-hydroxytryptamine receptor antagonists
according to local protocols. To prevent hand-foot syndrome due to
capecitabine, patients were recommended to use fatty ointments.
Treatment plan and patient evaluation. For baseline staging
evaluations, computed tomography (CT) scans of the chest and
abdomen were mandatory, when possible with application of
contrast agent. Further pre-therapeutic investigations consisted of
echocardiography. After every three cycles of chemotherapy, a
follow-up CT scan was conducted. CT scans were also performed
any time when clinical signs of disease progression occurred.
Echocardiography was conducted after the planned six cycles of
palliative chemotherapy.
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Progression-free survival (PFS) was defined as the primary study
end-point and measured from the date of diagnosis of metastatic
disease up until documented progression or death. Secondary endpoints consisted of the response rate (RR), toxicity and OS. OS was
defined as the time interval from diagnosis of locally advanced
inoperable or metastatic disease up until death of any cause.
Treatment side effects were evaluated twice every cycle (day one
and fourteen) and measured according to Common Terminology
Criteria for Adverse Events (CTCAE) (12). Toxicity is reported as
the worst event per patient while on therapy.
Response was assessed using the World Health Organization
(WHO) response criteria (13). Complete response (CR) was defined
as the disappearance of all measurable lesions for a minimum of eight
weeks. Partial response (PR) was defined as 50% or more reduction
in sum of products of the greatest diameters of measurable lesions,
no increase of lesion size and no new lesions. Stable disease (SD) was
defined as less than 50% decrease and less than 25% increase without
the appearance of new lesions. Progressive disease (PD) was defined
as greater than 25% increase in tumor size or the appearance of new
lesions. Patients were required to have received a minimum of two
cycles of EOX in order to qualify for response assessment.
Statistical analysis. PFS, RR and OS are reported with 95%
confidence intervals (CI). PFS and OS were estimated using the
Kaplan-Meier product-limit method. To test for differences between,
time to progression (TTP) curves, the log-rank test was used. pValues=0.05 were considered to indicate statistical significance. The
following variables were included in the univariate analysis of TTP:
age >65 years; presence of liver metastases; and ECOG PS (2 versus
<2). The same variables were included in the univariate analysis of
OS. All statistics were calculated with the Statistical Package for the
Social Sciences (SPSS®) version 19.0 (SPSS Inc., Chicago, IL, USA).

Results
Patients’ characteristics. A total of 51 patients (17 females
and 34 males) with a median age of 63 (range, 42-86) years,
were identified from an upper gastrointestinal cancer
database and all received palliative first-line EOX
chemotherapy for locally advanced inoperable or metastatic
stomach cancer and adenocarcinoma of the GEJ. We
identified five (9.8%) patients with stomach cancer and 46
(90.2%) patients with adenocarcinoma of the GEJ,
respectively. According to the Siewert-Stein classification
(14) five (9.8%) patients presented with adenocarcinoma of
the esophago-gastric junction (AEG) type I, 19 (37.3%) with
AEG type II, and 22 (43.1%) with AEG type III tumors,
respectively.
Fifteen patients had had prior surgery for GEJ cancer with
curative intent, while a further four patients underwent prior
palliative gastrectomy due to bleeding or tumor rupture. Six
patients had received prior neoadjuvant or adjuvant
chemotherapy, consisting of a docetaxel-based regimen, and
one patient had had prior chemoradiotherapy.
Liver metastases were present in 20 patients, lung
metastases in three, peritoneal carcinosis in 25, and nine
patients had locally advanced tumors with infiltration of
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Table I. Baseline characteristics of the study population.
Characteristics
Entered
Median age years (range)
Patients >65 years
Median ECOG Performance Score
ECOG PS >1
Female/male
Adenocarcinoma of the stomach/GEJ
Grade
1
2
3
Stomach cancer
Siewert-Stein classification
AEG I
AEG II
AEG III
Stage at primary diagnosis
Localized
Metastatic
Metastatic site
Bone
Liver
Nodes
Peritoneal carcinosis
Lung
2 Metastatic sites
Prior surgery for stomach or GEJ cancer
Curative intent
Palliative resection
Adjuvant/neoadjuvant chemotherapy
Adjuvant chemoradiotherapy

n (%)
51
63
29
2
24
17/34
5/46

(42-86)
(56.7%)
(47.1%)

1
13
17
5

(2%)
(25.5%)
(33.3%)
(9.8%)

5
19
22

(9.8%)
(37.3%)
(43.1%)

6
45

(11.8%)
(88.2%)

6
20
19
27
3
27

(11.8%)
(39.2%)
(37.3%)
(52.9%)
(5.9%)
(52.9%)

15
4
6
1

(29.4%)
(7.8%)
(11.8%)
(2%)

AEG, Adenocarcinoma of the esophago-gastric junction; GEJ, gastroesophageal junction.

spleen, small intestine, or pancreas. Patients’ characteristics
are summarized in Table I.
Efficacy. The median duration of observation was nine
months (range=3 to 20 months). The median PFS in the
overall patient population was five months (95%, CI 2.915.1 months) (Figure 1). In patients older than 65 years
(range= 66-86 years), the median PFS was three months
(95% CI=2.02-6.45 months) as compared to five months
(95% CI=3.55-6.45 months) in patients of maximum 65
years (range=42-65 years) old (p=0.051). No difference in
terms of PFS was observed between patients with or without
liver metastases, and ECOG PS was not predictive of PFS
either. The median OS was 12 months (95% CI=9.08-14.92
months). Neither age, nor presence of liver metastases, nor
ECOG PS were significantly associated with OS.
Forty-nine patients were available for evaluation of
response. Two patients discontinued EOX chemotherapy
after one cycle of treatment for personal reasons.

Figure 1. Progression-free survival (months).

A PR was observed in five patients (10.2%; 95% CI=1.9018.5%), SD for a minimum of six months in 29 patients
(56.9%; 95% CI=43.3-70.5%), SD for three months in two
patients (3.9%; 95% CI=0-9.2%), and disease in 13 patients
(25.5%; 95% CI=13.5-37.5%) progressed despite treatment,
translating into a clinical benefit in 34 patients (66.7%; 95%,
CI= 53.8-79.6).
In patients presenting with liver metastases (n=20), no
case of response (i.e. CR or PR) was observed, whereas SD
for six months was achieved in 13 patients (65%; 95%
CI=44.1-85.9%) and SD for three months in one patient (5%;
95% CI=0-14.6%). PD was seen in six patients with liver
metastases (30%; 95% CI=9.9-50.1%).
Safety. A total number of 228 (range=1-6) cycles was
administered to 51 patients. Overall, EOX combination
chemotherapy was well-tolerated and we observed no
treatment-related deaths. Side effects are summarized in
Table II. Notably, no case of congestive heart failure
occurred but a single case of drop in LVEF (15%) was
observed. The main toxicities consisted of nausea, hand-foot
syndrome, and diarrhea.
We did not evaluate any grade IV toxicity. Grade III
diarrhea was observed in one patient (2%), hand-foot
syndrome in two patients (3.9%), nausea in three patients
(5.9%), constipation (2%) and non-life threatening, therapyassociated or paraneoplastic pulmonary embolism (2%) in
one patient. Hematological toxicities of grade III consisted
of anemia in two patients (3.9%), neutropenia and
thrombocytopenia in one patient each (2%). No case of grade
IV hematological toxicity was observed.
Two patients discontinued first-line EOX after one cycle
of chemotherapy each at their own wish. One patient had not
experienced any side-effects, while the other had grade II
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Table II. Main adverse effects of combination therapy.
Toxicity

Abdominal pain
Diarrhea
Constipation
Nausea
Emesis
Stomatitis
Hand-foot syndrome
Fatigue
Neuropathy
VTE
Asymptomatic LVEF drop
Anemia
Neutropenia
Thrombocytopenia

CTC grade n (%)
1

2

3

4

1 (2%)
3 (5.9%)
6 (11.8%)
3 (5.9%)
1 (2%)
3 (5.9%)
1 (2%)
2 (3.9%)
1 (2%)
3 (5.9%)
2 (3.9%)
-

6 (11.8%)
1 (2%)
8 (15.7%)
2 (3.9%)
1 (2%)
3 (5.9%)
1 (2%)
4 (7.8%)
2 (3.9%)
2 (3.9%)

1 (2%)
1 (2%)
3 (5.9%)
2 (3.9%)
1 (2%)
2 (3.9%)
1 (2%)
1 (2%)

-

CTCAE: LVEF, left ventricular ejection fraction; VTE venous
thromboembolic events.

diarrhea, grade II nausea and grade I vomiting. In two
patients (3.9%), chemotherapy was continued with
capecitabine alone after six cycles of EOX combination
chemotherapy. In three patients (5.9%), a delay of cycles was
necessary due to side effects; a reduction to 75% of the
initially scheduled dose was performed in six patients
(11.8%).

Discussion
Palliative chemotherapy is well-established for locally
advanced, inoperable or metastatic cancer of the stomach or
the GEJ. Standard platinum-based combination regimens
have been shown to prolong OS and improve QoL, while the
considerable toxicity of currently-used standard triple-drug
combinations needs to be taken into account. In this
retrospective analysis, we present efficacy and toxicity data
of a modified EOX regimen, in which capecitabine was
administered at a twice-daily dose of 1000 mg/m2 p.o. for
two weeks, followed by one week of rest. Our data need to
be discussed in the light of efficacy and toxicity data of
standard continuous capecitabine EOX and other triple-drug
combination regimens.
Modified EOX with non-continuous capecitabine resulted
in considerably less severe toxicity, as compared to
conventional EOX (9) or DCF (7, 8), which is of potential
value in terms of QoL in incurable patients. Indeed, grade
III diarrhea was reported in one patient only (2%), and
grade III hand-foot syndrome was observed in two patients
(3.9%). Other grade III toxicities consisted of constipation,
nausea, therapy-associated or paraneoplastic venous
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thromboembolic events, as well as hematological side
effects; importantly, the frequency of all grade III side
effects was below 5%. Furthermore, no case of grade IV
toxicity was reported. In the REAL-2 trial incorporating
standard continuous capecitabine, frequency of severe
diarrhea was considerably higher (11.9% grade III and IV),
while the rate of hand-foot syndrome was comparable (3.1%
grade III and IV) (9). With DCF, a 19% incidence of severe
diarrhea was observed; furthermore, hematological toxicity
of DCF (7) was considerably higher as compared to EOX
(9). Those data indicate that non-continuous administration
of capecitabine apparently reduces the rate of severe
diarrhea, while the incidence of hand-foot syndrome is not
increased.
The median PFS for the entire study population was four
months (95% CI=2.91-5.1 months). In the REAL-2 trial, PFS
with standard EOX was seven months, indicating superior
activity of continuous capecitabine administration (9). DCF
regimen on the other hand, yielded a PFS of 5.6 months (7).
Importantly, outcome data in our study were superior in
younger patients: In patients with a maximum age of 65
(range=42-65 years) years. The median PFS was five months
and therefore well in line with the DCF data, as compared to
three months in patients older than 65 years (range=66-86
years) (p=0.051). In older patients, dose reductions due to
toxicity were frequently necessary; this may well have
compromised efficacy. Notably, the rate of patients older
than 65 years was 56.7% in this analysis. It must, therefore,
be assumed that our study was not of a highly selected
clinical trial population and indeed is more representative of
real-life patients with stomach/GEJ cancer. Furthermore, the
median OS was comparable between the three regimens:
modified EOX; 12 months; standard EOX, 11.2 months; and
DCF, 9.2 months (7, 9).
The RR to modified EOX was lower when compared to
conventional EOX within the REAL-2 study (9) and to DCF
(7) (10.2% versus 47.9% and 35%, respectively). Bearing in
mind, however, that the rate of patients with SD for a
minimum of six months was high (56.9%), modified EOX
apparently offers acceptable clinical activity with reduced
toxicity, as compared to standard triple-combination
regimens.
Obviously, our study has several limitations. A low overall
patient number, as well as a retrospective non-randomized
design, limits the validity of our data. Furthermore, no
information concerning QoL is available. Therefore, a
prospective trial is necessary in order to fully-elucidate the
activity and toxicity of modified EOX.
In conclusion, modified EOX apparently provides efficacy
similar to conventional EOX and other triple-combination
regimens, while notably, the rate of severe toxicity was
reduced. Further evaluation of this regimen within a
prospective clinical trial is therefore warranted.
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