
Clinical Trial Results

Standard Versus Continuous Administration of Capecitabine in

Metastatic Breast Cancer (GEICAM/2009-05): A Randomized,

Noninferiority Phase II Trial With a Pharmacogenetic Analysis
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EVA CARRASCO,h ROSALÍA CABALLERO,h JOSÉ ÁNGEL GARCÍA-SÁENZ,i EVA GUERRA,b DANIELA CARONIA,j ANTONIO CASADO,i
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Córdoba, Spain; pComplejo Hospitalario de Pontevedra, Pontevedra, Spain

Access the full results at: Martin-14-379.theoncologist.com

AUTHOR SUMMARY

ABSTRACT

Background. The approved capecitabine regimen as mono-
therapy inmetastatic breast cancer (MBC) is 1,250mg/m2 twice
daily for 2 weeks on and 1 week off (Cint). Dose modifications
are often required because of severe hand-foot syndrome
(HFS).We tested a continuous regimenwith a lower daily dose
but a similar cumulative dose in an attempt to reduce the
severity of adverse events (AEs) while maintaining efficacy.
Methods.We randomized 195 patients with HER-2/neu-
negativeMBC to capecitabine 800mg/m2 twice daily through-
out the 21-day cycle (Ccont) or to Cint to assess noninferiority
in the percentage of patients free of progression at 1 year.
Secondary endpoints included efficacy and safety. Associa-
tions between polymorphisms in capecitabine metabolism-
related genes and drug response were assessed.
Results. The percentage of patients free of progression at 1
year was 27.3% with Cint versus 25.3% with Ccont (difference
of 22.0%; 95% confidence interval: 215.5% to 11.5%, ex-
ceeding the 15% deemed noninferior). Differences regarding
other efficacy variables were also not found. Grade 3–4 HFS
was the most frequent AE (41.1% in Cint vs. 42.3% in Ccont).
Grade 3–4 neutropenia, thrombocytopenia, diarrhea, and sto-
matitis were more frequent with Cint. A 59 untranslated region
polymorphism in the carboxylesterase 2 gene was associated

with HFS. One polymorphism in cytidine deaminase and two in
thymidine phosphorylase were associated with survival.
Conclusion. Our study was unable to show noninferiority with
the continuous capecitabine regimen (Ccont) compared with
the approved intermittent regimen (Cint). Further investiga-
tion is required to improve HFS. Polymorphisms in several
genes might contribute to interindividual differences in re-
sponse to capecitabine. The Oncologist 2015;20:111–112

DISCUSSION

In this patient population (Table 1), continuous, lower daily
dosesofcapecitabinewerenotshowntobenoninferior inefficacy
tothestandardscheduledespitemaintainingthesamecumulative
dose and dose intensity (Fig. 1). The percentage of patients free
of progressionat 1 yearwere27.3%with1,250mg/m2 twicedaily
for 2 weeks on and 1 week off versus 25.3% with 800 mg/m2

twice daily throughout the 21-day cycle (difference of22.0%;
95% confidence interval: 215.5 to 11.5%), meaning that the
margin deemed noninferior by the study design (15%) was
exceeded. Median progression-free survival (PFS) and overall
survival (OS) were numerically superior (although nonsignifi-
cant) with the approved intermittent administration schedule.
Hand-foot syndrome (HFS) was not different between arms.
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The greater incidence of severe adverse events (AEs)
resulted in a larger percentage of patients requiring dose
reductions with the approved intermittent regimen (67.4%)
compared with the experimental continuous administration
regimen (52.6%); however, patients in both arms received
similar dose intensity. Stockler et al. [1] compared the classical
cyclophosphamide, methotrexate, and fluorouracil (CMF)
regimen with two different capecitabine schedules: an
intermittent regimen with lower doses (1,000 mg/m2 twice
daily for 2 weeks on and 1 week off) and continuous ad-
ministration of very low doses (650 mg/m2 twice daily). Both
capecitabine regimens showed similar PFS (6 months), re-
sponse rates, and OS and achieved improved OS versus CMF.
Despite the greater frequency of severe AEs, the rate of dose
reduction and median duration of treatment were equivalent
for the two arms. These data disagree with our study results,
perhaps because of the use of a higher dose of capecitabine in
our trial or the different criteria used to assess disease
progression (strict Response Evaluation Criteria in Solid
Tumors in ours vs. the need for palliative radiation or change
in chemotherapy in the trial by Stockler et al. [1]).We found an

association of HFS intensity and rs11075646 polymorphism in
CES2. Ribelles et al. [2] previously described an association of
the G allele of rs11075646 with capecitabine efficacy but not
withHFS.Wealso foundonepolymorphism inCDD (rs2072671)
and two in TP (rs11479, rs470119) associated with survival.

In conclusion, our study suggests that the schedule of
capecitabineused in the treatmentofMBCmatters.The roleof
polymorphism in some genes involved in the metabolism of
capecitabine should be further elucidated.
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Table 1. Baseline patient and tumor characteristics

Characteristic
Arm A, Cint
(n5 95)

Arm B, Ccont
(n5 97)

Age, years, median (range) 61 (34–87) 59 (29–81)

Menopausal status, n (%)

Premenopausal 32 (33.7) 37 (38.1)

Postmenopausal 62 (65.3) 60 (61.9)

ECOG PS, n (%)

0 41 (43.2) 44 (45.4)

1 21 (22.1) 27 (27.8)

2 3 (3.2) 0

Hormone receptor status, n (%)

Positive 75 (79.0) 76 (78.4)

Negative 18 (19.0) 16 (16.5)

Unknown 2 (2.1) 5 (5.2)

Type of metastases, n (%)

Visceral 72 (75.8) 78 (80.4)

Nonvisceral 23 (24.2) 19 (19.6)

Metastatic sites, n (%)

1 41 (43.2) 50 (51.6)

2 27 (28.4) 25 (25.8)

$3 26 (27.4) 22 (22.7)

Prior chemotherapy
exposure, n (%)

Anthracyclines 23 (24.2) 20 (20.6)

Taxanes 8 (8.4) 6 (6.2)

Anthracyclines and taxanes 48 (50.5) 54 (55.7)

Prior treatment for
metastases, n (%)

Chemotherapy 59 (62.1) 55 (56.7)

Hormone therapy 62 (65.3) 58 (59.8)

Abbreviations: Ccont, capecitabine continuous regimen; Cint,
capecitabine intermittent regimen; ECOG PS, Eastern Cooperative
Oncology Group performance status.

Figure 1. Kaplan-Meier analysis of time to progression (A) and
overall survival (B) in the intention-to-treat population.

Abbreviations: Ccont, capecitabine continuous doses; CI, confi-
dence interval;Cint,capecitabine intermittentdoses;HR,hazardratio.

©AlphaMed Press 2015
TheOncologist®

112 Standard Versus Continuous Capecitabine in MBC


