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Abstract Background: To evaluate the feasibility and
activity of gemcitabine and vinorelbine as a second/
third-line approach in patients with advanced breast
cancer. Methods: Entered into the study were 51 con-
secutive patients. All had been previously treated with
anthracyclines. Of these 51 patients, 36 had experienced
failure or relapse after one chemotherapy line for ad-
vanced disease, and 15 after two chemotherapy lines.
The dominant sites of involvement were brain in 4 pa-
tients (7.8%), liver in 22 (43.2%), lung in 10 (19.6%),
bone in 10 (19.6), and soft-tissue in 5 (9.8%). Treatment
consisted of vinorelbine 25 mg/m? and gemcitabine
1000 mg/m? administered on days 1 and 8 every 21 days.
Results: The scheme was well tolerated. Grade 3/4
neutropenia was observed in 11% of patients. Grade 3
nausea and vomiting occurred in 6%, and grade 2 neu-
rotoxicity in 6%. No patients experienced grade 3/4
alopecia. The median relative dose intensity was 94.6%
(49.7-100%) and 90.0% (23.1-100%) for vinorelbine and
gemcitabine, respectively. Two patients (3.9%) were not
evaluable for disease response, 4 (7.8 %) attained a clinical
complete response, 13 (25.5%) a partial response (for an
overall response rate of 33.3%, 95% coeflicient interval
20.0-46.0%), 23 (45.2%) showed stable disease, and 9
(17.6%) progressed. The median time to progression of
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responding patients was 10.8 months, and the median
overall survival of the entire population was 17.8 months.
Conclusions: Vinorelbine and gemcitabine is a manage-
able scheme with moderate activity in pretreated patients
with advanced breast cancer.
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Introduction

Breast cancer is the leading cause of death from cancer
among women in Italy [1]. The treatment of metastatic
disease still remains a challenge since there is no known
treatment that appears to substantially prolong survival.
The main goals of therapy are the palliation of symp-
toms and increasing the duration of high-quality of life
[2]. The response rate of second-line combination che-
motherapy in advanced breast cancer is between 20%
and 40% on average, irrespective of the drugs and
schedule employed, while the median response duration
ranges from 2 to 8 months [3, 4].

Vinorelbine (VNB) is a semisynthetic vinca alkaloid
that inhibits microtubule polymerization. Due to its lower
effect on axonal microtubules, it is substantially less
neurotoxic than native vinca alkaloids [5], and has non-
cumulative granulocytopenia as the main dose-limiting
toxicity. VNB has been largely used in breast cancer
patients either alone or in combination regimens [6]. Used
as a single agent in previously treated metastatic patients,
the drug yields response rates of 15% to 30% [7, 8, 9].

Gemcitabine (GEM, difluorodeoxycytidine) is an
analog of the pyrimidine nucleotide deoxycytidine and
undergoes metabolism to an active antitumor agent after
entering the cell. It is initially deaminated to dif-
luorodeoxycytidine monophosphate (dFdc-5-mono-
phosphate, dFdCMP) and further phosphorylated to
difluorodeoxycytidine triphosphate (dFdCTP) which is
actively incorporated into DNA where it produces chain
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termination [10, 11]. GEM also promotes its own
intracellular accumulation and inhibits ribonucleotide
reductase, an enzyme producing the deoxynucleotides
required for DNA synthesis. Bone marrow suppression
with neutropenia and thrombocytopenia are generally
dose-limiting.

GEM has demonstrated single-agent response rates of
approximately 20% in advanced breast cancer [12, 13].
This drug has a number of potential advantages as a
second-line approach for advanced breast cancer patients
in combination with VNB: (1) at present there is no known
mechanism of cross-resistance between the two agents, (2)
patients generally have had no prior exposure to GEM, (3)
the combination of these two chemotherapeutic drugs has
been found to be active in other malignancies such as non-
small-cell lung cancer [14, 15], and (4) both VNB and
GEM lack complete clinical cross-resistance with other
drugs commonly used as first-line therapy of breast can-
cer, such as taxanes and anthracyclines [16, 17]. In addi-
tion, the low toxicity profile of both drugs makes them
candidates for administration in a heavily pretreated
population of cancer patients. A few phase II studies have
recently been reported in which the association of GEM
and VNB was investigated in pretreated breast cancer
patients [18, 19, 20, 21, 22, 23]. Different schedules and
dose intensities have been tested and a response rate
ranging from 22% to 48% has been reported.

We report here the results of a phase II study in
which both GEM and VNB were administered on
days 1 and 8 every 21 days as a second/third-line ap-
proach in metastatic breast cancer. The primary aim was
to evaluate the response rate. Toxicity, time to pro-
gression and overall survival were the secondary aims.

Patients and methods
Eligibility criteria

Eligibility criteria were: histologically confirmed metastatic breast
cancer with evidence of disease progression; age 18-70 years; pre-
vious treatment with anthracyclines in an adjuvant setting or for
advanced disease; previous one or two lines of chemotherapy for
advanced disease; at least one measurable tumor site (target lesion)
with index lesions on physical examination, radiography, ultra-
sound, or computed tomography scan; ECOG performance status
of 0-3; adequate bone marrow reserve SWBC count >3.5x10%/1,
neutrophils >2x10°/1, platelets >100x10°/1, hemoglobin >9 g/l);
adequate organ function (bilirubin <1.5 mg/dl, AST and ALT less
than three times the upper limit of normal, and creatinine < 2 mg/dl);
life expectancy of at least 3 months; no severe uncontrolled com-
orbidity; no second malignancies; no simultaneous or previous
radiotherapy on the assessable tumor target; and no prior exposure
to VNB or GEM. Previous hormone therapy was permitted.
Concomitant hormone therapy was not allowed. Brain or lepto-
meningeal involvement was not considered to be an exclusion cri-
terion if the patient presented with another metastatic target lesion.
Written informed consent was obtained before registration.

Assessment of response and toxicity

The pretreatment evaluation included medical history and physical
examination, complete blood cell count, serum chemistries, liver
function tests, ECG, tumor marker evaluation (CA15-3), and staging

studies appropriate to define the extent of metastatic disease, which
included chest radiography, abdominal ultrasound, thoracic and/or
abdominal computed tomography scan, and bone scan when
appropriate. Clinical monitoring and a complete blood cell count
were performed once weekly; serum electrolytes, and liver function
tests were performed every 3 weeks. Toxicity was evaluated
according to the World Health Organization (WHO) criteria [24].

Antitumor activity was evaluated every three courses on all
measurable lesions, and all patients were scheduled for at least two
courses of treatment to be eligible for assessment of tumor re-
sponse. In patients with tumor response or stable disease, the
treatment was planned to be continued for up to six cycles; there-
after, further cycles of therapy were based on the clinician’s deci-
sion. After completion of the treatment plan, the patients were
monitored every 3 months.

Tumor response was classified according to WHO criteria [24]
and documented by two investigations at least 4 weeks apart. A
complete response was defined as a complete disappearance of all
clinical, radiological, and biochemical evidence of disease for a
minimum of 1 month. A partial response required a 50% or greater
reduction in the sum of the products of the longest diameter and its
perpendicular. Stable disease indicated a decrease of less than 50%
or an increase of less than 25% in the product of the longest per-
pendicular diameters of measurable lesions lasting 3 months. Pro-
gressive disease was defined as the appearance of new lesions or an
increase of 25% or more in the sum of the products of the longest
diameter and its perpendicular, as compared with the lowest value
recorded. All deaths and treatment discontinuations (for toxicity or
patient refusal) were considered as treatment failures. Time to
progression was calculated from the beginning of cytotoxic che-
motherapy until the date of objective evidence of progressive dis-
ease. Survival was dated from the first day of treatment until death
or was censored on the date of the last follow-up appointment.

Treatment plan

Treatment consisted of VNB (Navelbine; Pierre Fabre Pharma,
Milan, Ttaly) 25 mg/m* and GEM (Gemzar; Eli Lilly, Rome, Italy)
1000 mg/m? on days 1 and 8 every 21 days. Both drugs were given
by intravenous infusion diluted in 100 ml and 250 ml saline solu-
tion, respectively. On days 1 and 8 of each cycle, patients had to
have an absolute neutrophil count of 1500/ul and/or a platelet
count of 100,000/ul. In the event of leukopenia/thrombocytopenia,
the day-1 administration was postponed for 1 or 2 weeks until
acceptable blood values returned, and the day-8 administration was
omitted. Patients requiring a delay of more than 2 weeks in day-1
treatment were withdrawn from the study. Drug administration
was planned to be stopped for grade 4 extrahematological toxicities
and for neurotoxicity of WHO grade 3 or more.

Statistical analysis

According to the optimal two-stage phase II study design of Simon
[25], the sample size was assessed in order to refuse response rates
<20% (p0) and to provide a statistical power of 80% in assessing
the activity of the regimen as a 40% response rate. The upper limit
for first-stage drug rejection was 3 responses out of the first con-
secutive 13 patients, and the upper limit of second-stage rejection
was 12 responses out of 43 patients consecutively enrolled. Re-
sponse duration and survival were assessed using Kaplan-Meier
survival curves. All statistical analyses were performed using the
SPSS/PC for Windows program (SPSS, Chicago, Il1.).

Results

A total of 51 consecutive patients were registered in the
study between January 1998 and July 2001. Demographic



and clinical characteristics are listed in Table 1. Most
patients had visceral disease with prominent hepatic
involvement. Among the four patients with brain metas-
tases, two showed leptomeningeal involvement. All pa-
tients had previously received anthracycline either in an
adjuvant setting or for advanced disease, and 13 patients
had previously received taxanes. The GEM and VNB
regimen was administered as second-line treatment in 36
patients and as third-line treatment in 15.

Response to treatment and survival

All patients included in this study were analyzed on an
intention-to-treat basis. Two patients (3.9%) refused to
continue the chemotherapy treatment after the first
cycle and were not evaluable for disease response. Four

Table 1 Demographic and clinical characteristics of the patients

Total no. of patients 51
Age (years)
Median 57
Range 28-73
Performance status
Median 1
Range 0-3
Dominant metastatic sites
Soft tissue 5(9.8%)
Bone 10 (19.6%)
Lung 10 (19.6%)
Liver 22 (43.1%)
Brain 4 (7.9%)
No. of metastatic sites
One 22 (43.1%)
Two 15 (29.4%)
Three 12 (23.5%)
Four 2 (3.9%)
Previous adjuvant treatments
Chemotherapy 35 (66.0%)

Hormonal therapy
Postoperative radiotherapy

25 (48.0%)
20 (41.6%)

Previous treatments for advanced disease
One chemotherapy line
Two chemotherapy lines
Hormone therapy
Palliative Radiotherapy

36 (70.6%)
15 (29.4%)
28 (54.9%)
18 (35.3%)
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patients (7.8%) achieved a complete response and 13
patients (25.5%) achieved a partial response, yielding a
response rate of 33.3% (95% confidence interval
20-46%), and 23 patients (45.2%) had stable disease
and 9 (17.6%) progressive disease. According to the
previous treatment exposure, disease response was
obtained in 15 out of 36 patients (41.6%) who had
previously received one chemotherapy line for advanced
disease, and in 2 out of 15 patients (13.3%) who had
previously received two chemotherapy lines. Of the 13
patients (38.5%) with progressive disease after treatment
with anthracyclines and taxanes, 5 responded to the
treatment scheme. As outlined in Table 2, responses
were seen in all disease sites, but particularly in soft
tissue and lung. Interestingly, one patient with lepto-
meningeal dissemination showed a partial remission (by
magnetic resonance scan) lasting 7 months. At the time
of writing (March 2002) 46 treated patients (90.2%) had
progressed and 32 (62.7%) had died. The median time to
progression was 6.3 months overall and 10.8 months in
responding patients. The corresponding median overall
survival times were 17.8 and 18.5 months, respectively.

Treatment and toxicity

A total of 264 chemotherapy courses were administered
with a median of 6 courses for each patient (range 1-8).
A 1-week treatment delay occurred in 20 patients
(39.2%), and a 2-week delay in 15 (29.4%). The dose of
GEM was reduced in 13 patients (25.5%), and the dose
of VNB was reduced in 11 (21.6%). Leukopenia was the
most frequent cause for treatment delay and reduction.
GEM administration was interrupted in two patients
during the second cycle while VNB was continued for six
cycles due to allergic reaction. The median delivered
dose intensity of GEM was 600 mg/m? per week (range
154-667 mg/m?) and the median delivered dose intensity
of VNBwas 15.8 mg/m”per week (range 8.3-16.7 mg/m?).
These doses amounted to 90.0% (range 23.1-100%) and
94.6% (range 49.7-100%) of the initially planned dose
of the two drugs, respectively.

The major toxicities encountered are shown in
Table 3. Hematological toxicity was mild. Grade 3/4

Table 2 WHO toxicity (note:

for each patient, the most severe Grade

instance of toxicity was taken | N 4

into account) 3
Granulocytes 15 (29.4%) 7 (13.7%) 4 (7.8%) 2 (3.9%)
Hemoglobin 11 (21.6%) 3 (5.8%) 0 0
Platelets 2 (3.9%) 0 0 0
Nausea and vomiting 16 (31.4%) 14 (27.5%) 3(5.9%) 0
Diarrhea 1(1.9%) 2 (3.9%) 0 0
Stomatitis 9 (17.6%) 6 (11.8%) 0 0
Neurosensory 8 (15.7%) 3(5.9%) 0 0
Hepatic 3 (5.9%) 0 0 0
Asthenia 6 (11.8%) 15 (29.4%) 0 0
Fever 0 2 (3.9%) 1(1.9%) 0
Alopecia 9 (17.6%) 6 (11.8%) 0 0
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Table 3 Response to therapy according to disease site

Site Complete response Partial response Stable disease Progressive disease Not evaluable
Liver 1 (4.3%) 5(21.7%) 10 (43.5%) 5(21.7%) 2 (8.6%)
Bone 1 (3.4%) 2 (6.8%) 25 (86.2%) 25 (86.2%) 1 (3.4%)
Lung 2 (10.5%) 6 (31.6%) 10 (52.6%) 1 (5.2%) 0

Soft tissue 5(22.7%) 6 (27.3%) 8 (36.4%) 2 (9%) 1 (4.5%)
Brain 0 1 2 0 1

Pericardial effusion 0 0 1 0 0

neutropenia was observed in 11% of patients. Febrile
neutropenia which did not require hospitalization was
observed in one patient. Hemoglobin and platelet tox-
icities were infrequent and mild. Gastrointestinal toxic-
ity (nausea/vomiting and stomatitis), asthenia and
neurotoxicity were the most common nonhematological
toxicities. They were mild (between grade 2 and 3) in the
great majority of patients. As mentioned above, two
patients showed a hypersensitivity reaction to GEM
requiring drug discontinuation.

Discussion

VNB is an active drug in advanced breast cancer. The
activity of VNB could be enhanced by combination with
GEM. Both drugs can be given by weekly administra-
tion, with the advantage of achieving a higher dose
intensity than the 3-weekly schedule. In previously
treated patients with metastatic breast cancer concerns
are heightened regarding the tolerability of further
cytotoxic agents. The goal is symptom palliation with
limited toxicity [26].

In the present study, there was very good tolerability
of the combination of GEM and VNB, allowing the
delivery of at least 90% of the planned dose of the two
drugs. These data confirm previous findings [18, 19, 20,
22, 23]. As expected, the main toxicity was on white

blood cells. Severe neutropenia (grade 3/4), however,
was observed in only 11% of patients and was charac-
terized by rapid recovery. Only one patient suffered from
febrile leukopenia. Thrombocytopenia was extremely
rare, with only one patient having grade 1 platelet tox-
icity. The severity and extent of all other toxicities were
within the limits for a well-tolerated combination. We
can therefore state that the objective of a low-toxicity
chemotherapy regimen was met. Due to the palliative
nature of this regimen, GEM was administered at a
lower dose than frequently prescribed in combination
regimens (i.e. on days 1, 8 and 15 every 28 days) [14].
The activity of this combination was not particularly
high, but was noteworthy in this population of advanced
breast cancer patients whose pretreatment characteris-
tics seemed to be predictive of a less favorable outcome.
Among such patients, previous exposure to more che-
motherapy lines, and visceral metastases (as well as
brain involvement) have been clearly shown to be related
to a poor outcome [27]. The response rate of 33%
achieved in the present study is similar to that observed
in two investigations [19, 22] but lower than that found
in three other studies [18, 20, 23] all involving pretreated
patients (Table 4). The median dose intensity in our
experience was similar to that planned in two studies [19,
22] but lower than that in one study [18] and higher than
that in another study [23]. A lower VNB dose and a
higher GEM dose than the present study were admin-

Table 4 Gemcitabine (GEM) and vinorelbine (VNB) combination regimens. Published studies

Reference  No. of  Schedule Response  Median time Planned dose
patients rate (%) to progression intensity
(months) (mg/m? per week)
Overall Responders
18 15 GEM 1000 mg/m?, days 1, 15,21; 44 7 Not recorded VNB 20, GEM 750
VNB 40 mg/m?,
days 1, 21; every 28 days
20 29 GEM 1000 mg/m~, days 1, 8, 15; 48 6.8 10.2 VNBI2.5, GEM 750
VNB 25 mg/m?,
days 1, 8; every 28 days
19 31 GEM 1000 mg/m>, days 1, 8; 22 3.5 10 VNB 20, GEM 667
VNB 30 mg/m?>,
days 1, 8; every 21 days
22 53 GEM 800-1400 mg/m?, days 1, 8; 24 Not recorded 12 VNB 10-20, GEM 530-930
VNB 15-30 mg/m?,
days 1, 8; every 21 days
23 51 GEM 1000 mg/m?, days 1, 15; 54 6.0 12 VNB 12.5, GEM 500

VNB 25 mg/m?,
days 1, 15; every 28 days




istered in a further investigation [20]. The results of
previous studies (Table 4) seem to suggest that the
activity of this combination regimen is independent of
the dose intensity of both GEM and VNB, as the highest
response rate was obtained in the study in which the
lowest dose of both drugs per week was delivered [23].

Wide variation in outcome among different phase II
studies is a well-known phenomenon, and is mainly due
to patient selection. In this respect, it should be noted
that response to GEM plus VNB in our study differed
among the disease sites, being higher in patients with
soft-tissue and lung involvement (50.0% and 42.1% re-
sponse rate, respectively) and lower in patients with liver
metastases (26.0% response rate). A similar trend in
disease response has been observed by Stathopoulos
et al. [23] who reported a 91.6% and 81.0% response
rates in soft-tissue and lung metastases, respectively, and
20.0% response rate in patients with liver involvement.
The difference in terms of relative number of patients
with liver metastasis, 43% in our study and 20% in that
of Stathopoulos et al. [23], could account at least in part
for the discrepancies in treatment activity observed be-
tween the two studies. The distribution of treatment
activity, which was mainly seen in patients with lung and
soft tissue disease sites, could also explain the relatively
long duration of response observed both in our experi-
ence and in previous studies (Table 4).

It is noteworthy that one patient with leptomeningeal
involvement showed a partial response. This result is
consistent with a previous observation by our group
with the combination of VNB plus 5-fluorouracil [28],
suggesting that VNB-containing regimens may be active
in this patient subset characterized by poor prognosis.

To conclude, the results of this phase II study support
and extend the results of other studies showing that
GEM and VNB is an active regimen in metastatic breast
cancer patients. The issue of whether GEM could
increase the activity of VNB should be addressed in a
phase III trial. The oral formulation of both drugs which
may be available in the future could potentially further
improve their feasibility in this patient population.
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