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Abstract
Purpose We investigated the eYcacy and toxicity of
metronomic capecitabine administered at a Wxed dose of
1,000 mg daily in three elderly or poor performance status
patients with advanced colorectal cancer (CRC) and gastric
cancer.
Methods In this study a pretreated advanced CRC patient
(patient 1), a not previously treated advanced gastric cancer
patient (patient 2), and a not previously treated advanced
rectal cancer patient (patient 3) were given metronomic
capecitabine administered at a Wxed dose of 1,000 mg daily
(day 1–28 continuously). The eYcacy was evaluated every
3 months by instrumental evaluation and the treatment was
continued until progression of disease or toxicity.
Results A stable disease was observed in all three
patients. The duration of treatment was above 3 months and
no major toxicities occurred.
Conclusions Our results indicate that metronomic cape-
citabine may be considered a safe and valid treatment
option for advanced CRC and gastric cancer patients,
both after failure of previous lines of chemotherapy or in
front-line when standard chemotherapy is contraindicated,
especially when the aim of medical treatment is to achieve
disease control and to arrest tumour growth without aVecting

the patient’s quality of life. Nevertheless, further clinical
studies, as well as a greater clinical experience are required
in order to better deWne the role of this strategy in medical
oncology.
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Introduction

Capecitabine is an oral Xuoropyrimidine carbamate that is
selectively converted to the active 5-Xuorouracil (5-FU) in
tumour cells by thymidine phosphorylase (TP) [1].

Currently, it is approved as a single agent for the adju-
vant treatment of stage III colorectal cancer (CRC), for the
Wrst-line treatment of metastatic CRC, as an alternative to
intravenous 5-FU/leucovorin and for the treatment of meta-
static breast cancer patients after the prior failure of both
anthracycline and taxane-based chemotherapy or when
anthracycline maximum tolerated dose has been reached
[2–6]. Furthermore, capecitabine has been shown to be
active as a single agent for the treatment of other gastroin-
testinal tract tumours such as advanced gastric and pancre-
atic cancer [7, 8].

The standard administration schedule of capecitabine,
when used as single agent, is 2,500 mg/m2 for 14 days
every 21 days.

Metronomic chemotherapy is deWned as daily low-dose
administration of a cytotoxic drug without treatment inter-
ruptions, characterised by a good tolerability proWle and a
likely antiangiogenic eVect [9].

In the past years metronomic capecitabine at diVerent
daily doses has been investigated both in association with
other drugs or as a single agent for the treatment of several
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types of advanced tumours, showing to be more active in
gastrointestinal tract cancers and breast cancer [10–14].
Nevertheless, many questions are still unsolved, such as the
right setting of patients that could beneWt from metronomic
capecitabine and its correct daily dosage.

Despite that a standardised schedule of metronomic
capecitabine does not still exist, we chose to administer
1,000 mg daily because it has been shown that this very low
dose, which is nearly 1/5 of the normal dose, does not com-
promise the antitumour eVect of the drug [10].

In this report we present our clinical experience on met-
ronomic capecitabine administered at a Wxed dose of
1,000 mg daily (day 1–28 continuously) in advanced CRC
and gastric cancer patients.

Case reports

Patient 1

In June 2002 a 74-year-old female underwent an urgent
anterior rectal resection due to a subocclusive stage II sig-
moido-rectal adenocarcinoma. She received 5-FU/leucovo-
rin (Mayo Clinic scheme) as adjuvant therapy, but
discontinued treatment due to severe haematological and
skin toxicity.

After two disease-free years, she developed pelvic
relapse: she underwent surgical radical excision and then
received six cycles of 5-FU/leucovorin and irinotecan
(FOLFIRI regimen).

In October 2005 an abdominal CT scan showed a further
unresectable pelvic relapse (Fig. 1a), which was treated

with radiotherapy and chemotherapy (FOLFOX regimen),
but she discontinued medical treatment early on due to a
severe allergic reaction and entered in a clinical and instru-
mental follow-up.

In February 2007 she developed a bone recurrence and
in accordance with her age and performance status we
decided to treat her with metronomic capecitabine at the
dose of 1,000 mg daily in association with zoledronic acid.
Tumour response evaluation was assessed with a CT scan
every 3 months. From May 2007 to August 2008 she
received 15 cycles of chemotherapy for a total of consecu-
tive 420 days with good tolerance and without dose reduc-
tion, obtaining a durable stable disease (Fig. 1b). In
September 2008 she was admitted to hospital for a sepsis
and interrupted treatment for 1 month. The subsequent CT-
scan evaluation after treatment-oV period showed a dimen-
sional progression of the pelvic relapse (Fig. 1c). Therefore
she now continues to receive metronomic capecitabine for
other three cycles.

Patient 2

In August 2005 an 81-year-old female underwent subtotal
gastrectomy due to a stage II adenocarcinoma. In October
2007 during follow-up an abdominal contrast-enhance-
ment ultrasound (CEUS) examination two hypoechoic
lesions in the VI and II hepatic segments were discovered.
Because the patient was previously subjected to right
quadrantectomy due to a localised ductal carcinoma, a
liver biopsy was performed to deWne the histological
nature of these lesions and it conWrmed their gastrointesti-
nal origin.

Fig. 1 Imaging studies on 
patient 1. a Pre-treatment 
CT-scan showing an 
unresectable pelvic relapse 
inseparable from iliac vessels 
with irregular proWles without 
bone clival plane (4 cm of 
diameter). b Post-treatment 
CT-scan evaluation after 
15 months of metronomic 
capecitabine showing a 
dimensional stability of pelvic 
relapse. c CT-scan evaluation 
after 1 month of treatment 
period showing a dimensional 
progression of pelvic relapse 
(8 cm in diameter)
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Therefore due to the advanced age and her cardiovascu-
lar comorbidity, we decided to begin a systemic treatment
based on metronomic capecitabine at the dose of 1,000 mg
daily. Tumour response evaluation was assessed with a tho-
rax HR-CT scan and abdominal CEUS every 3 months,
because she was allergic to iodated contrast medium. From
January to August 2008 she received six cycles of chemo-
therapy for a total of 168 consecutive days without any
adverse eVect, except for a grade 1 hand-foot syndrome
(HFS) completely solved with 1 week treatment interrup-
tion. The instrumental evaluation after 3 and 6 months of
treatment showed a dimensional stability of hepatic lesions;
therefore, she received the same treatment for an additional
three cycles, for a total of consecutive 252 days with a
disease stabilisation for more than 6 months.

Patient 3

In April 2005 a 78-year-old female aVected by a mild
vascular dementia underwent anterior rectal resection due
to a stage III rectal adenocarcinoma and subsequently was
treated with adjuvant radio- chemotherapy (5-FU/leucovo-
rin plus oxaliplatin—FOLFOX regimen) until January
2006. The clinic and instrumental follow-up was negative
until November 2007, when an increase of carcinoembry-
onic antigen (CEA) was found (14.5 ng/mL). A CT scan
evaluation was negative, but according to the progressive
increment of tumour marker (26.4 ng/mL) an 18FDG
CT-PET was performed. A pelvic pre-rectal ipermetabolic
area and a focal ipermetabolic lesion in correspondence to
X left rib were found. Metronomic capecitabine at the dose
of 1,000 mg daily as Wrst-line therapy was chosen in accor-
dance with her age, the cognitive impairment, the perfor-
mance status of the patient, and tumour response;
evaluation was assessed with an 18FDG CT-PET every
3 months. The Wrst 3-month post-treatments 18FDG CT-PET
showed a complete metabolic response of all known
lesions, associated with a decrease of tumour marker
(CEA = 12.9 ng/mL) and an improvement of general clini-
cal conditions. Any side eVect during treatment was experi-
enced. Therefore, the patient received the same treatment
for another three cycles, for a total of consecutive 168 days
and the subsequent 18FDG CT-PET conWrmed the normali-
sation of FDG uptake, associated with a stability of sieric
CEA level (13.1 ng/mL).

Discussion

Metronomic chemotherapy, deWned as daily low-dose
administration of a cytotoxic drug without treatment inter-
ruptions, represents an interesting topic in medical oncol-
ogy [15]. In fact, it not only allows to simplify the

administration schedule but also to minimise the acute tox-
icity of cytotoxic drugs, prolonging the comprehensive
duration of treatment. Moreover, the administration in
small doses for a prolonged period seems to optimise the
antiangiogenic eVects of chemotherapy, interfering with
tumour blood vessel development that occurs during the
drug-free interval [16].

Since 2002, when Colleoni et al. [17–20] published the
Wrst results on continuous low-dose oral methotrexate and
cyclophosphamide in metastatic breast cancer, several stud-
ies on this treatment approach with diVerent drugs in other
tumour types have been reported. The clinical evidence
conWrmed low toxicity, low cost and ease of administration
of metronomic chemotherapy underlining that its eYcacy
in cancer treatment can be signiWcantly increased when
administered in association with other antiangiogenic
agents such as cyclooxygenase-2 (COX-2) inhibitors and
bevacizumab.

Capecitabine, an oral pro-drug of 5-FU active both as
single agent or in combination for the treatment of
advanced breast cancer and diVerent gastro-intestinal tract
tumours, has also been investigated in continuous dosing
schedules, as a single agent as well as in multidrug combi-
nations [10–14] (Table 1). Lokich et al. [11] reported a ret-
rospective analysis on 50 patients aVected by diVerent
kinds of tumours and continuously treated with a Wxed dose
of capecitabine (1,500 or 2,000 mg/day) as a single agent or
in combination with radio- and chemotherapy, observing an
anti-tumour activity, especially in metastatic colon cancer
subgroup. Steinbild et al. [10] in a phase II study evaluated
safety and eYcacy of the combination of continuous cape-
citabine 1,000 mg/day and celecoxib in the treatment of
advanced cancer patients, monitoring the anti-angiogenic
eVect by dynamic contrast-enhancement magnetic reso-
nance imaging (DCE-MRI). Nearly 30% of all patients,
especially those with slow growth renal cell cancer and gas-
tro-intestinal tract tumours, had stable disease after
3 months of therapy [10]. Metronomic capecitabine 500 mg
thrice daily in combination with cyclophosphamide and
bevacizumab has been shown to be minimally toxic and
eVective in advanced breast cancer, achieving 46% of par-
tial response and 41% of stable disease [12]. Metronomic
capecitabine in combination with preoperative pelvic irra-
diation in 32 rectal carcinoma patients has been shown to
aVect levels of circulating pro-angiogenic and anti-angio-
genic factors, such as sieric VEGF and PDGF-BB, reXect-
ing its likely antiangiogenic eVect [13]. Finally Petrioli
et al. [14] investigated the safety proWle of continuous
capecitabine at the Wxed dose of 2,000 mg daily in elderly
patients with metastatic CRC and gastric cancer. Besides
the good toxicity proWle, metronomic capecitabine
produced a response rate of 22.2%, a median time to
progression (TTP) of 4.4 months and a median survival of
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9.5 months in the subgroup of metastatic CRC patients
[14].

According to our clinical experience, metronomic cape-
citabine administered at a Wxed dose of 1,000 mg daily may
represent a valid treatment option for heavily treated
advanced CRC and gastric cancer patients or those ones
that cannot receive infusional therapies due to age and
comorbidities, achieving a long disease control, ranging
from 6 to 15 months, with low toxicity (Table 2).

Our report raises some considerations on metronomic
capecitabine that may be a useful starting point for future
larger clinical studies.

First of all, it is necessary to deWne which patients are
most likely to beneWt from metronomic capecitabine and in
which clinical setting, on the basis of disease and patient-
related characteristics, such as tumour type, age and comor-
bidity. Our clinical experience, supported by the results
reported in literature up to now, may suggest that metronomic
capecitabine seems to be more active in gastro-intestinal
tract tumours, such as CRC and gastric cancer. In consider-
ation to its low toxicity proWle, elderly patients or patients
with comorbidities may be candidates for a Wrst-line
metronomic approach when infusional therapies are contra-
indicated. Furthermore, it is likely that the anti-angiogenic
mechanism of action of metronomic capecitabine may
allow achieving a stabilisation of disease rather than a
tumour response, expected of conventional chemotherapy
administered at more toxic maximum tolerated doses. For
this reason a metronomic approach may be indicated also

for those heavily pre-treated patients resistant to other
stronger regimens, in order to slow tumour growth down
and achieve a stable disease as long as possible maintaining
a good quality of life.

Second, until now, no one standardised dosage of metro-
nomic capecitabine exists yet: in fact the daily doses of
drugs reported in literature diVer from each other ranging
from 1,000 mg to 2,000 mg/day. In our clinical experience
1,000 mg/day was well tolerated and allowed to achieve a
prolonged stable disease. Further clinical studies are
required to deWne what the best Wxed doses of metronomic
capecitabine are on the basis of both safety and tumour
activity.

Finally, it could be interesting to evaluate the integration
of metronomic capecitabine with other agents or treatment
modality, in order to better exploit its therapeutic potential-
ities and extend its clinical indications.

In conclusion, metronomic capecitabine may be consid-
ered a safe and valid treatment option for advanced CRC
and gastric cancer patients, both after failure of previous
lines of chemotherapy or in front-line when standard chemo-
therapy is contraindicated, especially when the aim of medi-
cal treatment is to achieve disease control and to arrest
tumour growth without aVecting the patient’s quality of life.
Metronomic capecitabine may become an interesting thera-
peutic strategy aimed at slowing down the natural history of
advanced cancers; therefore, further clinical studies as well
as a greater clinical experience are required in order to better
deWne the role of this strategy in medical oncology.

Table 1 Studies on metronomic capecitabine as single agent or in combination regimen

Author Year Disease Setting No. pts Type of regimen Dose Ref

Lokich 2004 Several types of cancer (colon cancer, 
genitourinary tumours, pancreatic cancer, 
breast cancer oesophagus cancer, 
tumour of unknown origin)

Advanced 58 Single agent (19) or
+other agents or 

radiotherapy (31)

1,500 mg/day or
2,000 mg/day

[11]

Steinbild 2007 Several types of cancer (colorectal cancer, 
renal cell cancer, gallbladder cancer, 
cholangiocellular carcinoma, 
pancreatic cancer, other solid tumours)

Advanced 37 +Celecoxib 1,000 mg/day [10]

Dellapasqua 2008 Breast cancer Advanced 46 +Cyclophosphamide 
and bevacizumab

1,500 mg/day [12]

Loven 2008 Rectal cancer Neoadjuvant 32 +Preoperative 
pelvic irradiation

825 mg/mq 
twice daily

[13]

Petrioli 2008 Colorectal cancer, gastric cancer Advanced 34 Single agent 2,000 mg/day [14]

Table 2 Patients 
characteristics, treatment 
duration and side eVects

Patient Age Primary tumour Previous 
treatments

Treatment 
duration 
(days/no. cycles)

Side eVects

1 74 Sigmoido-rectal cancer Yes 420 (15) Any

2 81 Gastric cancer No 252 (9) HFS (grade 1)

3 78 Rectal cancer No 168 (6) Any
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