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Abstract. Pemetrexed-carboplatin and gemcitabine-vinorelbine
combination therapies were efficacious in phase II and phase I11
studies as first-line breast cancer treatment. Thus, Arm A and
Arm B combinations were investigated in patients pretreated
with anthracycline and taxanes. Women with advanced breast
cancer, with =1 measurable lesion per RECIST, were stratified
by line of treatment (1st, 2nd), visceral disease (yes/no), ECOG
PS (0-1 vs. 2) and randomized 1:1 to Arm A (pemetrexed
600 mg/m?,D1 iv. q21; carboplatin, AUC 5,Dl iv.q21) or Arm B
(gemcitabine 1,200 mg/m? D1, D8 iv. 21; vinorelbine 30 mg/m?
D1, D8 iv. g21). Treatment continued until progression. The
primary endpoint was objective response rate (RR). Secondary
endpoints were duration of response (DoR), time-to-response
(TTR), time-to-progressive disease (TTPD), time-to-treatment
failure (TTTF) and safety. A two-stage design was employed
independently for each arm. Of 135 randomized patients, 125
(Arm A, n=64; Arm B, n=61) qualified for tumor-response
analysis. The mean (standard deviation) number of cycles
administered was 6.3 (4.13) in Arm A and 6.2 (4.39) in Arm B.
Efficacy in Arm A and Arm B were: RR (95% CI), 26.6 (16.3-
39.1) and 29.5 (18.5-42.6); time-to-events (months), DoR 7.7 and
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7.5; TTPD, 5.1 and 5.6; TTR, 1.8 and 1.8; TTTF, 4.8 and 5.1;
respectively. Most common grade 3/4 adverse events possibly
related to study-drug were neutropenia, thrombocytopenia,
anemia and leucopenia in Arm A and neutropenia, leucopenia
and fatigue in Arm B. In this study, both combinations showed
moderate activity as predefined RR was not reached and were
well tolerated.

Introduction

Breast cancer is the most frequently diagnosed cancer, second
only to lung cancer, and is the leading cause of cancer death
in women worldwide, accounting for 23% (1.38 million) of the
total new cancer cases and 14% (458,400) of the total cancer
deaths in 2008 (1,2). Breast cancer continues to have a 20% rate
for advanced or metastatic disease with a palliative prognosis,
although it has achieved higher cure rates because of earlier
detection and the likelihood that better treatments have led to
lower mortality rates (1). However, the optimization of treatment
procedures in metastatic disease remains an unmet need.

A number of cytotoxic drugs have substantial antitumor
activity against breast cancer. Combinations of cytotoxic regi-
mens are associated with higher response rates (RR) and longer
durations of response than single-agent regimens (3). However,
the survival rate is very low for the patients who ultimately
develop metastatic disease (4). Thus, improved therapies for
patients with advanced stages of the disease are necessary. Many
compounds have shown activity in metastatic breast cancer;
however, there is a need for well-tolerated active combinations,
particularly in high-risk groups, e.g., patients with visceral
metastasis having a fast progression rate (5,6).

Pemetrexed, as a single agent, in anthracycline- and taxane-
pretreated breast cancer patients has shown a RR of 9-28% (7-9).
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Platinum compounds are being increasingly incorporated in
the treatment of metastatic breast cancer (10-13) as they have
a synergistic action with pemetrexed and gemcitabine (14).
Carboplatin, with a similar activity to other platinum
compounds, is a possible combination partner with pemetrexed,
due to its better tolerability and safety profile (13,15). Moreover,
this combination has shown an overall response rate (ORR) of
54% and a manageable toxicity profile as a first-line therapy in
patients with locally advanced and metastatic breast cancer (13).

Gemcitabine, as a single agent, has been studied in phase II
trials (first-, second- and third-line) and a registration trial in
combination with paclitaxel after anthracycline pretreatment
received approval, reflecting its increasing acceptance as a
standard treatment in first- and second-line metastatic breast
cancer (16-22). After anthracycline and taxane pretreatment there
has been an increasing list of trials with gemcitabine, both as a
single agent but also in combinations (14,17,21,23). It is known
to have a better toxicity profile and non-overlapping toxicity
with other chemotherapeutic agents and is thus advantageous for
combination therapies (24,25). The most promising of these was
the phase III trial with gemcitabine and vinorelbine (26,27).

Vinorelbine has been studied in phase II trials and has
shown efficacy as a single agent in first- and second-line treat-
ment after anthracycline pretreatment (25,28,29). In other
phase II studies, vinorelbine in combination with gemcitabine
showed efficacy and tolerability as first-line therapy as well
as after pretreatment either with anthracycline alone or with
anthracycline/taxane-based regimens (30-33). A phase III trial
with a vinorelbine/gemcitabine doublet in pretreated patients
has also shown activity with an acceptable safety profile (27).

The pemetrexed-carboplatin combination has been
tested (13,15) and needs additional evaluation as a possible
efficacious combination treatment after anthracycline and
taxane pretreatment. The potential synergism between these
compounds makes them an attractive combination to be
compared to another well-tolerated combination in metastatic
breast cancer disease such as gemcitabine-vinorelbine. The
present study was conducted to elucidate the activity of two
chemotherapy regimens in advanced breast cancer in a random-
ized phase II study. The primary objective was to determine the
antitumor activity of pemetrexed-carboplatin and gemcitabine-
vinorelbine in anthracycline- and taxane-pretreated patients
with advanced breast cancer, by measuring the RR [complete
response (CR) and partial response (PR)]. The secondary objec-
tive was to estimate time-to-event efficacy variables, safety and
quality of life with both of those combination regimens.

Materials and methods

Patients. Adult females with a histologic or cytologic diagnosis
of advanced breast cancer, who had received at least 1 prior
chemotherapy containing anthracycline and taxanes, had at least
1 unidimensionally measurable lesion meeting the Response
Evaluation Criteria in Solid Tumors (RECIST) (34), and had
an Eastern Cooperative Oncology Group performance status
(ECOG PS) of 0-2 with an estimated life expectancy of =3
months were included in the study. Previous radiation therapy
to less than 25% of the bone marrow was allowed, provided that
the therapy was completed 30 days prior to study entry. Patients
were not eligible if they had previously received pemetrexed,
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gemcitabine, carboplatin or vinorelbine, whether in clinical
practice or in another clinical trial. Other exclusion criteria
included the following: active infection; history of malignant
conditions (except non-melanotic skin cancer or carcinoma
in situ of the cervix); untreated cerebral metastases; inability or
unwillingness to take folic acid, vitamin B12 supplementation
or dexamethasone; or having received any investigational drug
within 30 days of study entry.

The study was conducted according to the principles of
good clinical practice, applicable laws and regulations, and
the Declaration of Helsinki. Each institution's review board
approved the study and all patients signed an informed consent
document before study participation.

Study design. This was a multicenter, randomized (1:1),
two-stage, open-label, non-comparative, parallel-group phase 11
study (NCT00325234) conducted between June 2006 and April
2010. Eligible patients with advanced breast cancer previously
treated with anthracycline and taxanes were randomized either
to Arm A (pemetrexed and carboplatin) or to Arm B (vinorel-
bine and gemcitabine). In Arm A, patients were administered
with pemetrexed 600 mg/m? (intravenously for 10 min on
day 1) based on results from phase I study (35) and phase 11
study (13) and carboplatin [given over approximately 30 min
beginning after the end of the pemetrexed infusion for target
area under the curve (AUC) 5.0] on day 1, after pretreatment
with folic acid, vitamin B12 and dexamethasone. In Arm B,
vinorelbine 30 mg/m? (given over approximately 6-10 min) and
gemcitabine 1,200 mg/m? (given over approximately 30 min)
were administered on day 1 and day 8. For treatment, a cycle
was defined as an interval of 21 days. Patients were treated until
unacceptable toxicity or progressive disease. Dose adjustments
were based on the National Cancer Institute Common Toxicity
Criteria (NCI-CTC) version 3.0 (36). Patients were stratified by
line of treatment (first/second line), visceral disease (yes/no),
and ECOG PS (0-1/2).

Efficacy and health outcome measures. The primary objective of
this study was to assess antitumor activity independently for each
of the arms, as measured by tumor RR (proportion of patients with
CR or PR) according to RECIST (1.0). Radiological assessments
were routinely performed before drug administration at every
other cycle throughout the treatment. The secondary objectives
included the assessment of time-to-event efficacy variables along
with characterization of the quantitative and qualitative toxicities
in each treatment arm in this patient population and assessment
of quality of life. The time-to-event efficacy variables were
duration of response (DoR) defined as the time from the date
when the measurement criteria are met for complete response
or partial response (whichever status is recorded first) until the
date of first observation of disease progression or death from
study disease, time-to-response (TTR) defined as the time from
the date of study enrollment to the first date when the measure-
ment criteria are met for complete response or partial response
(whichever status is recorded first), time-to-progressive disease
(TTPD) defined as the time from the date of study enrollment to
the first documented date of progressive disease or death from
study disease, and time-to-treatment failure (TTTF), defined as
the time from date of study enrollment to the first documented
date of death from any cause, progressive disease, or study treat-
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ment discontinuation due to adverse event. Quality of life (QoL)
was assessed using the European Organization for Research and
Treatment of Cancer (EORTC) questionnaires QLQ-C30 and
QLQ-BR23 (37).

Safety measures. Patients who received at least 1 dose of study
medication were evaluated for safety according to the following
variables: extent of exposure; treatment-emergent adverse events
[(TEAESs), graded using the Common Terminology Criteria
for Adverse Events (CTCAE) scale, Version 3.0]; discontinua-
tions due to adverse events (AEs); deaths; and serious adverse
events (SAEs). All patients continued clinical follow-up visits
for approximately 30 days after the last day of study-drug
administration and every three months thereafter until disease
progression, or for up to one year.

Statistical analysis. A two-stage design was employed indepen-
dently for each of the arms, with the possibility of stopping each
treatment early due to lack of response (38). For the first stage,
28 patients were to be evaluated per treatment arm. If fewer
than or equal to 7 out of the 28 patients showed response to the
investigational regimen, the accrual for this regimen was to be
stopped and the conclusion was to be drawn that this regimen
is not worthy of further study in this tumor type. If more than
7 patients showed response, accrual was to be continued until
68 qualified patients had been enrolled. If, at the end of stage 2,
fewer than or equal to 20 out of 68 patients had responded, this
regimen was to be deemed not worthy of any further investiga-
tion in this patient population, unless clinical considerations
suggest otherwise.

This sample size gives no less than a 0.738 chance of termi-
nating enrollment early at the end of the first stage if the true
RR is less than or equal to 22% (HO). This procedure provided
a Type I error of 0.045 for testing of the null hypothesis that
the RR is no greater than 22% and the statistical power is 90%
when the RR is 40% (H1). All statistical tests were conducted at
a two-sided a level of 0.05, unless stated otherwise.

The primary analysis was completed using a ‘qualified for
clinical tumor response population’, defined as females with
histologic or cytologic diagnosis of advanced breast cancer
previously treated with anthracyclines and taxanes, receiving
no concurrent antitumor therapy, having presence of measurable
disease as defined by RECIST, and receiving treatment with at
least 1 dose of the study-drug of the assigned study regimen.

RR was defined as the sum of the number of patients with
CR plus PR divided by the total number of qualified patients.
Exact 95% Pearson-Clopper confidence intervals (CIs) for the
RR of each arm were calculated (39). RR was also analyzed
by line of treatment (first-line vs. second-line) and visceral
disease (yes vs. no).

Evaluation of time-to-event variables (secondary efficacy
analyses) included quartiles estimated using the product limit
method (40) and the corresponding 95% CI based on the sign
test (41). Safety variables were summarized descriptively.

For QoL assessment using the EORTC questionnaires
QLQ-C30 and QLQ-BR23, observed values and absolute
changes from baseline were summarized for patients who
completed at least 1 questionnaire at baseline and at least
1 questionnaire after the first study-drug administration (a
completed questionnaire was defined as one with at least
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Table I. Baseline demographics and clinical characteristics of all
enrolled patients.

Pemetrexed- Vinorelbine-
carboplatin gemcitabine

Variables N=69, n (%) N=66,n (%)
Age, years

Mean (SD) 519 (11.4) 523 (104)

Median (min, max) 52.0 (29,75) 51.5(30,77)
Origin

Caucasian 67 (97.1) 61 (92.4)

African 1(14) 34.5)

Hispanic 0(0.0) 1(1.5)

Asian 1(1.4) 1(1.5)
ECOG PS

0 39 (56.5) 39 (59.1)

1 28 (40.6) 27 (40.9)

2 2(29) 0(0.0)
Hormonal receptor status

E and P negative 19 (27.5) 21 (31.8)

E and/or P positive 49 (71.0) 44 (66.7)

Unknown 1(1.4) 1(1.5)
HER-2/neutral assay

Positive 12 (17.4) 13 (19.7)

Negative 53 (76.8) 49 (74.2)

Not done/unknown 4(5.8) 4(6.1)
Pathological diagnosis

Carcinoma, ductal 64 (92.8) 54 (81.8)

Carcinoma, lobular 4(5.8) 5(7.6)

Carcinoma, inflammatory 1(14) 34.5)

Other 0(0.0) 4(6.1)
Differentiation grade n=63 n=60

Grade | 6(9.5) 3050

Grade 11 25 (39.7) 27 (45.0)

Grade III 32 (50.8) 30 (50.0)
Line of treatment

Ist line 21 (30.4) 19 (28.8)

2nd line 48 (69.6) 47 (71.2)
Visceral disease

Yes 55 (79.7) 56 (84.8)

No 14 (20.3) 10 (15.2)

ECOG PS, Eastern Cooperative Oncology Group Performance Status;
E, estrogen; P, progesterone; SD, standard deviation.

50% of the questions answered). Analysis was performed
according to the EORTC guidelines (http://www.eortc.be/
home/qol).

Results

Patient disposition, baseline demographics, and disease
characteristics. A total of 135 patients, enrolled from June
2006 to April 2010 across 7 countries at 30 study centers, were
randomly assigned with 69 patients in Arm A and 66 patients
in Arm B. A total of 131 patients were treated (received at least
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Figure 1. Patient disposition. “The 10 patients include 1 patient who discontinued due to AE but did not receive the study drug.

1 dose of study treatment), comprising 65 patients in Arm A
and 66 patients in Arm B. The population qualifying for tumor
response included 64 patients (92.8%) in Arm A and 61 patients
(92.4%) in Arm B. Patient disposition is represented in Fig. 1.

The baseline demographics and disease characteristics of
the study population are summarized in Table I. A majority of
the patients were Caucasian (94.8% overall) with mean age of
52 years in both treatment arms. Most of the patients had an
ECOG PS of 0 (57.8% overall), while 2 patients (2.9%), both in
Arm A, had an ECOG PS of 2. Most patients were receiving
second-line treatment (70.4% overall) and more than 80% had
visceral disease. The most common target lesion disease sites for
the overall enrolled population were liver (45.5%), lung (24.2%)
and lymph node (19.7%).

Efficacy. The overall tumor response for the treatment arms
is summarized in Table II. The population qualifying for
tumor response included 64 patients (92.8%) in Arm A and
61 patients (92.4%) in Arm B. A RR of 26.6% (95% CI: 16.3,
39.1) was observed in Arm A and 29.5% (95% CI: 18.5, 42.6)
was observed in Arm B at the end of stage 2 of the trial, which
was lower than required to meet the primary endpoint (RR of
more than 22%). The PRs were similar in both treatment arms
(26.6%, 95% CI: 16.3,39.1 in Arm A and 26.2%, 95% CI: 15.8,
39.1 in Arm B). There were 2 CRs and both were in Arm B
(3.3%,95% CI: 0.4, 11.3).

Among patients who qualified for tumor response, the
first-line treatment RR was approximately 30% for both treat-
ment arms [31.6%, 95% CI: 12.6, 56.6 in Arm A (n=19) and
29.4%, 95% CI: 10.3, 56.0 in Arm B (n=17)]. Among patients
receiving second-line treatment who qualified for tumor
response, RR (95% CI) was 24.4% (12.9,39.5) in Arm A (n=45)
and 29.5% (16.8,45.2) in Arm B (n=44). In patients with visceral
disease who qualified for tumor response, RR (95% CI) was
23.5% [12.8,37.5 in Arm A (n=51)] and 32.1% [19.9, 46.3 in
Arm B (n=53)]. In patients with no visceral disease, RR was
38.5%,95% CI: 13.9,68.4 in Arm A (n=13) and 12.5%, 95% CI:
0.3,52.7 in Arm B (n=8). Analysis of tumor response using data
for the enrolled population yielded results similar to the find-
ings with the qualified population. The RR in this population
was 17 [24.6%, (95% CI: 15.1, 36.5)] in Arm A and 19 [28.8%,
(95% CI: 18.3, 41.3)] in Arm B.

All patients who showed a tumor response were included in
analyses of DoR and TTR. TTPD and TTTF were presented for
all treated patients. Secondary efficacy endpoints are summa-
rized in Table III. The Kaplan-Meier curves for TTPD in the
two treatment arms are presented in Fig. 2. The median TTPD
was 5.1 (95% CI: 4.1, 8.0) months for Arm A and 5.6 (95%
CI: 4.2,7.5) months for Arm B (Table III).

Health outcomes. The population who qualified for QLQ-C30
and QLQ-BR23 analysis included 41 patients in Arm A and 39
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Figure 2. Kaplan-Meier curves for time to progressive disease in the two treatment groups. Solid line, pemetrexed-carboplatin (N=69, censored 21); dashed line,
vinorelbine-gemcitabine (N=66, censored 20). P+C, pemetrexed-carboplatin; V+G, vinorelbine-gemcitabine.

Table II. Best overall tumor response in patients who qualified for tumor response analyses.

Pemetrexed-carboplatin Vinorelbine-gemcitabine

Parameters N=64,n (%), [95% CI] N=61,n (%), [95% CI]
Response rate (CR + PR, per RECIST criteria) 17 (26.6),[16.3,39.1] 18 (29.5),[18.5,42.6]
Best overall response rate

Complete response 0(0.0),[0.0,5.6] 2(3.3),[04,11.3]

Partial response 17 (26.6),[16.3,39.1] 16 (26.2),[15.8,39.1]

Stable disease 23(35.9),[24.3,48.9] 21(344),[22.7,47.7]

Disease progression 17 (26.6),[16.3,39.1] 17 (27.9),[17.1,40.8]

Unknown/not done 7(109),[4.5,21.2] 5(8.2),[2.7,18.1]

CI, confidence interval; CR, complete response; PR, partial response; RECIST, Response Evaluation Criteria in Solid Tumors.

Table III. Secondary efficacy endpoints, Kaplan-Meier estimates per treatment arm.

Pemetrexed-carboplatin Vinorelbine-gemcitabine
Patients with events Months, median Patients with events Months, median
Measure n/N (%) [95% CI] n/N (%) [95% CI]
Duration of response® 12/17 (70.6) 7.7[42,12.2] 16/19 (84.2) 75[4.9,8.3]
Time to response’ 17/17 (100) 1.8[1.6,3.3] 19/19 (100) 1.8[1.6,3.1]
Time to progressive disease® 48/69 (69.6) 5.1[4.1,8.0] 46/66 (69.7) 56[4.2,7.5]
Time to treatment failure® 60/69 (87.0) 4.8[3.3,7.0] 58/66 (87.9) 5.1[3.5,6.3]

“Patients with tumor response; "all enrolled patients.

patients in Arm B for QLQ-C30, and 36 patients in Arm A and  Safety. The median (range) number of cycles administered was
38 patients in Arm B for QLQ-BR23 (Table IV). Baseline and  similar for both treatment arms [6.0 (1,21) in Arm A and 6.0
change-from-baseline values at cycles 3 and 5 and at follow-up ~ (1,20) in Arm B]. Exposure in the treatment arms as measured
are presented in Table I'V. by relative dose intensity were: Arm A [mean% (SD)] = 88.5%
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Table I'V. Health outcomes (EORTC QLQ-C30 global health status; QLQ-BR23 body image) in patients qualified for QLQ-C30 and

QLQ-BR23 analyses.

Pemetrexed-carboplatin

Vinorelbine-gemcitabine

Time point n Mean (SD) n Mean (SD)

Baseline QLQ-C30 41 67.3 (24.2) 39 61.5(28.5)
Cycle 3, change from baseline 35 -9 (26.6) 31 -4 (21.8)
Cycle 5, change from baseline 20 -10.4 (28.3) 18 -2.3(27.9)
Follow-up, change from baseline 26 -21.5(32.5) 22 -49 (16.2)

Baseline QLQ-BR 23 36 77.5 (30.5) 38 754 (24.1)
Cycle 3, change from baseline 31 -3.6 (23.5) 31 -2.4 (18.1)
Cycle 5, change from baseline 18 -54(29.3) 19 -39 (13.1)
Follow-up, change from baseline 24 -4.7 (29.0) 22 -3.7(04)

EORTC, European Organization for Research and Tumor of Cancer; QLQ-C30, Quality of Life Questionnaire; SD, standard deviation.

Table V. Grades 3 and 4 adverse events possibly related to study-
drug that occurred in =10% of patients in each treatment group.

Adverse events Grade 3 Grade 4
(laboratory and non-laboratory) n (%) n (%)
Pemetrexed-carboplatin, N=65
Neutropenia 15 (23.1) 9(13.8)
Thrombocytopenia 9(13.8) 6(9.2)
Anemia 10 (15.4) 23.1)
Leukopenia 9(13.8) 1(1.5)
Vinorelbine-gemcitabine, N=66
Neutropenia 22 (33.3) 18 (27.3)
Leukopenia 9 (13.6) 230
Fatigue 8(12.1) 1(1.5)

(12.7%) for pemetrexed and 86.1% (13.8%) for carboplatin, and
Arm B = 68.1% (14.4%) for vinorelbine and 68.4% (14.4%)
for gemcitabine. Over all cycles, day 8 dose reductions and
omissions ranged from approximately 30 to 40% in Arm B
compared with no omissions and approximately 20% of dose
reductions in Arm A.

During study period or within the 30-day post-therapy period,
1 death in Arm A occurred due to the study disease and 1 death
in Arm B occurred due to hepatic failure during follow-up period
after 214 days of first dose. Nine patients (13.8%) in Arm A and
7 patients (10.6%) in Arm B (safety population) discontinued due
to AEs. One additional patient who did not receive the drug in
Arm A was also discontinued. The most common TEAE leading
to discontinuation was neutropenia, reported in 1 patient (1.5%)
in Arm A and 3 patients (4.5%) in Arm B. Two patients (3.1%)
in Arm A discontinued due to drug hypersensitivity and both
were considered to be related to the study drug. Grade 3 conges-
tive cardiac failure (SAE) leading to hospitalization was seen in
1 patient in Arm B, causing discontinuation.

At least 1 SAE was reported in 18 patients (27.7%) in
Arm A and 22 patients (33.3%) in Arm B; anemia, neutropenia
and thrombocytopenia were the most commonly occurring in

Arm A and occurred in >5% of the safety population. There were
no drug-related SAEs that occurred in >5% of patients in Arm B.

A summary of grades 3 and 4 TEAE:s is provided in Table V.
Potentially drug-related CTCAE grade 3 or 4 TEAEs were seen
in 36.9% of patients in Arm A and 60.6% of patients in Arm B,
the most frequent being neutropenia.

Discussion

The present study was conducted to assess the antitumor
activity and safety profiles of two chemotherapy regimens,
pemetrexed-carboplatin and gemcitabine-vinorelbine in anthra-
cycline- and taxane-pretreated patients with advanced breast
cancer. The gemcitabine-vinorelbine combination has been
studied extensively in various phase II trials and more recently
in a phase I1I trial in pretreated advanced breast cancer patients,
but the current study is the first to investigate the combination
of pemetrexed-carboplatin in patients with advanced breast
cancer pretreated with anthracycline and taxanes.

The RRs (95% CI), the primary objective of this study,
shown in both arms were moderate [26.6% (16.3,39.1) in Arm A
and 29.5% (18.5,42.6) in Arm B], since none met the predefined
response at endpoint.

The RR shown by the gemcitabine-vinorelbine combination
was comparable to previous studies (26,30-33,42-45). The more
recent randomized phase III trial comparing the gemcitabine-
vinorelbine combination with capecetabine demonstrated an
RR of 28.4% (27), which was comparable to the current study.
The median TTPD and DoR in the present study were compa-
rable with other phase II (TTPD, 5.7, 6.0 months; DoR, 6.9, 6.0
months) (33,34) and phase III studies (TTPD, 5.4 months) (27).
Upon safety analysis, the rate of grades 3-4 neutropenia in this
arm was found to be much higher (60.6%) than that found in the
previous studies (16.7-48.0%) (30-33,42-45). However, no drug-
related SAEs were reported in >5% patients in this treatment
arm. In spite of the fact that there were higher rate of grade 3-4
neutropenia in this study, only two patients in Arm B had any
infectious complications [1 patient (1.5%) had staphylococcal
sepsis and 1 patient (1.5%) had streptococcal infection] and none
were reported in Arm A.
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In an earlier study, where pemetrexed-carboplatin was
given as first-line therapy, the RR was much higher (54%)
(13) compared to the present study. However, the RR of the
combination in the current study was comparable to an earlier
study (21%) with pemetrexed alone in anthracycline-pretreated
patients (8). Also, none of the patients achieved CR with the
pemetrexed-carboplatin combination, either as a first-line or a
second-line therapy. Both median TTPD (10.3 months) and DoR
(11.1 months) were higher when the combination was used as
a first-line treatment (13) than in the present study (TTPD, 5.1
months; DoR, 7.7 months). The rate of grade 3 and 4 neutropenia
with pemetrexed-carboplatin was lower compared to first-line
treatment studies with similar toxicity profiles (13). This could
be attributed to the difference in the total durations of drug expo-
sure in the earlier study compared to the present study (24 vs. 19
weeks). The high incidence of neutropenia despite full vitamin
supplementation could be due to the additive myelosuppressive
activity of the combination of carboplatin and pemetrexed (13).

The mean number of cycles administered was similar for
both arms (Arm A, 6.3; Arm B, 6.2) but the exposure levels were
lower in Arm B. The low dose intensity in Arm B appeared to
be related to missed or reduced doses on day 8; over all cycles,
day 8 dose reductions and omissions ranged from approximately
30 to 40% in Arm B, which might explain the relatively low
exposure in Arm B.

One study limitation is that the majority (70%) of patients
enrolled in the present study had received two lines of previous
treatment, which may have caused some study bias. Such hetero-
geneous population from prognosis point of view (Ist and 2nd
line) would explain the observed moderate RR. In addition, the
non-comparative design of the 2 arms of treatment prevented
additional valuable conclusions.

From the above results it can be concluded that both
combination therapies showed moderate efficacy and were well
tolerated but further studies are still warranted. The results
with pemetrexed and carboplatin were moderate but promising;
results with gemcitabine and vinorelbine showed potential as in
the previous studies. However, further research with newer drugs
and newer combinations continues to be needed in order to deal
with treatment failures as well as to arrest disease progression
and palliate symptoms in patients with advanced breast cancer.

Clinical practice points. Screening and probably better treat-
ments in early breast cancer decrease the numbers of metastatic
breast cancer incidence. However, there is a selection of hard to
treat population in this setting with the need to have non cross-
resistant drugs available. Most patients had anthracyclines and
taxanes in the adjuvant setting. Therefore, well-tolerated active
compounds are needed. Pemetrexed and carboplatin are both
well-tolerated apart from the hematologic toxicities, which can
easily be handled. The efficacy parameters are comparable
to other well-tolerated combinations such as gemcitabine and
vinorelbine and can be clinically accepted as an alternative
treatment procedure. However, it must also be considered that
pemetrexed is off-label in breast cancer treatment and the
data are of limited value because these are phase II results. If
platinum compounds will be further developed, particularly in
basal or triple-negative breast cancer, and combination part-
ners are needed, pemetrexed can be accepted as a promising
compound.
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