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Weekly Paclitaxel in Women with Heavily Pretreated
Metastatic Breast Cancer: A Retrospective Analysis of Cases
Treated at the Chang Gung Memorial Hospital
Chang-Hsien Lu1, MD; Yung-Chang Lin1,2, MD; Hsien-Kun Chang1, MD
Background: Taxane is one of the most effective drugs used for advanced metastatic breast
cancer treatment. Conventional 3-weekly regimens are widely used with significant treatment related toxicity. Recently, weekly schedules of taxane were
reported to be effective and well tolerated in this patient group. We retrospectively evaluated the efficacy of weekly paclitaxel in women with
metastatic breast cancer.
Methods:
Between December 1999 and June 2004, a total of twenty-three patients with
histologically confirmed and measurable pretreated metastatic breast cancer
were included. The median age was 55 years (range 33~73). Their performance status was ECOG ≤ 2. All patients had received at least one regimen
for metastatic disease. Paclitaxel 80 mg/m2 was administered weekly for 3
weeks per 4-week cycle. WHO response criteria was used as the reference to
evaluate the response to treatment.
Results:
The response and survival of all patients were assessed. All had prior anthracycline-based chemotherapy; 14 patients (61%) had at least 3 different
chemotherapy lines before this regimen. Twenty patients (87%) had at least 2
metastatic sites and 18 (78.3%) had visceral metastasis. The overall response
rate was 21.7% with no complete response, while 43.5% had stable disease.
The median time to progression was 121 days. Four patients (17.4%) were
treated with a trastuzumab-paclitaxel combination, and 2 of them responded.
The therapy was well tolerated and there were no grade III/IV toxicities
observed. Only 1 patient (4.35%) dropped out because of heart failure.
Conclusions: Weekly paclitaxel was well tolerated and the response rate was comparable
to that previously reported in heavily pretreated patients with metastatic
breast cancer. Weekly paclitaxel in combination with other agents is worthy
of further investigation.
(Chang Gung Med J 2007;30:33-40)
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B

reast cancer is the second leading cancer in
Taiwanese women. In the year 2002, 5339

women were newly diagnosed with breast cancer,
accounting for 18% of malignancies in women. It
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was also the fourth most common cause of cancerrelated death in Taiwanese women in 2003.(1) Despite
improvements in screening and early detection, a significant proportion of patients were diagnosed at a
late stage that eventually led to recurrent metastatic
disease. Treatment of metastatic breast cancer is usually disappointing despite recent advances in systemic chemotherapy. The purposes of systemic
chemotherapy for metastatic breast cancer are aimed
at palliating tumor-associated symptoms, improving
quality of life, and prolonging survival. (2)
Furthermore, those tumors resistant to first-line
chemotherapy generally are less responsive to second- and third-line regimens.(3,4) Anthracycline-based
regimens play an important role in the treatment of
endocrine non-responsive metastatic breast cancer
and remain the first line regimen in clinical practice,(5) in western countries and in Taiwan. In the
early 1990s the development of a novel class of
chemotherapeutic agent, taxanes, led to a new era of
chemotherapy for breast cancer. Paclitaxel, an antitubulin agent, is effective in the treatment of metastatic breast cancer.(6) Several trials evaluating the efficacy of paclitaxel (at doses of 135 to 250 mg/m2,
administered by either 3- or 24-hour infusion, and
used as an initial or salvage therapy) have reported
an overall response rate of 21-62%.(7-10) Taxanes have
moved from a second-line therapy to a front-line
therapy in both adjuvant and metastatic settings in
the last 5 years.(11) However, after failure from taxanes, there is no universal consensus on salvage
treatment. In clinical practice, treatment should be
justified individually for palliation and prolonging
progression-free survivals with the least toxicity.
From the perspective of costs, risk and benefits, use
of sequential single agents for subsequent
chemotherapy might be an alternative choice. One of
these single agents, capecitabine, was recently
approved for use after failure of paclitaxel therapy in
metastatic breast cancer.(12)
Our previous work showed that patients with
advanced breast cancer pretreated with anthracycline
and paclitaxel have a 25% response rate to a 3-week
schedule of docetaxel, indicating a partial crossresistance between the two taxanes.(13) In addition,
experience using paclitaxel in patients who have
been exposed to anthracyclines and docetaxel is limited. Therefore, it seemed reasonable to study
whether the phenomena could be seen in this patient
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population.
Although taxanes are active agents against
breast cancer, their treatment-related toxicity is a
major concern. This problem is more significant if
taxanes are delivered as late line therapy, particularly
in patients previously heavily treated with
chemotherapy. The most frequently reported toxicities of paclitaxel are neutropenia and sensory neuropathy, particular when this drug is given every 3
weeks. Nevertheless, the question of optimal dose
and schedule for delivering paclitaxel is unresolved.
The introduction of weekly paclitaxel with 1-hour
administration has generated much interest.(14) The
rationale for this approach is based on the premise
that intense dose delivery may achieve greater efficacy than the standard every- 3- weeks regimen and
provide more sustained exposure of tumor cells to
this cytotoxic drug.(15,16) Moreover, preclinical studies
also observed that paclitaxel induced tumor cell
apoptosis and anti-angiogenesis in tumors. In vitro,
exposure to relatively low concentrations of paclitaxel, on the order of 0.01-0.02 µmol/L, had been
shown to induce apoptosis in several different cell
lines.(17-20) Lau et al. also showed that paclitaxel at
low, non-tumor cell cytotoxic daily doses of 0.3
mg/kg and 6 mg/kg in mice induces anti-angiogenesis by suppression of vascular endothelial growth
factor.(21) Clinically, serum levels above 0.01 µmol/L
could be achieved and maintained for at least 26
hours after a dose of 100 mg/m2 administered over 1
hour.(15) Metastatic breast cancer studies of weekly 1hour paclitaxel administration (80-100 mg/m 2) as
first-line palliative chemotherapy reported response
rates of 21.5-53%.(15,22-25) Notably, patient compliance
was good and there was relatively lower toxicity
observed in these studies.
Since December 1999, we used weekly paclitaxel as salvage therapy for heavily prtreated metastatic
breast cancer patients. A retrospective analysis of
treatment outcome in these patients is reported.

METHODS
From December 1999 to June 2004, 23 women
with recurrent or metastatic breast cancer who
received weekly paclitaxel were included for analysis. All data were obtained by reviewing their medical charts. Women with histologically or cytologically confirmed metastatic breast cancer and bidi-
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mensionally measurable disease were included.
Patients with metastasis to the brain, leptomeninges
or only the bone were excluded. All patients had adequate hematologic, renal and liver function, and
Zubrod performance status equal to or less than 2.
Patients who had prior chemotherapy, hormone therapy, or radiation therapy for metastatic disease were
included. Prior treatment with a 3-week regimen of
taxane as an adjuvant or palliative treatment was
allowed. Paclitaxel combined with weekly
trastuzumab was allowed in patients whose Her2/neu was 3+ by immunohistochemical staining.
Patients receiving weekly paclitaxel as a second or
later chemotherapy line were defined as heavily pretreated.
Paclitaxel 80 mg/m2 was infused over 1 hour
weekly for 3 weeks per 4-week cycle. Premedications consisted of diphenhydramine, cimetidine and
dexamethasone to prevent anaphylaxis from paclitaxel. The treatment was terminated when disease
progressed, unacceptable toxicity developed, the
physician decided to terminatetreatment or the
patient refused treatment.
The response was evaluated by physical examination, serum tumor markers, chest roentgenography,
bone scan, and abdominal computerized topography
scan (CT scan). Patients were re-assessed every 3 or
4 cycles of chemotherapy. Concurrent radiotherapy
for symptom relief was allowed, but the radiation
sites were excluded from response analysis. The primary study endpoint was the response rate and the
secondary endpoints were time to progression and
toxicity. A complete response (CR) was defined as
disappearance of all measurable disease on conventional imaging studies. A partial response (PR) was
defined as a 50% or greater decrease in the sum of
the products of the largest perpendicular diameters of
all measurable lesions for at least 4 weeks without
progression of any lesion or appearance of new
lesions. Stable disease (SD) was defined as a
decrease in the size of the lesion for at least 4 weeks,
which did not meet the criteria for PR, or a less than
25% increase in the size of measurable lesions.
Progressive disease (PD) was defined as a 25% or
greater increase in the size of one or more evaluable
lesions, or the appearance of new lesions. In patients
with bone disease only, the imaging-based criteria
did not apply. However, if clinical symptoms
improved, no new lesion appeared on the bone scan,
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and serum tumor markers decreased, this patient was
classified as having stable disease. The time to disease progression was calculated from the date of initiating of therapy to the date of progression. The survival time was calculated from the date of starting
therapy to the date of death.

RESULTS
Patient characteristics

From December 1999 to June 2004, 23 patients
with metastatic breast cancer were enrolled for
analysis. Their baseline characteristics are listed in
Table 1. The median age of the patients was 55 years
(range 33-73). The performance status of all patients
was less than 2. Twenty patients (87%) had at least
two involved organs, and 18 patients (78.3%) had
visceral organ metastasis. Evaluable and measurable
disease was found in 22 patients (95.7%). All
patients had prior anthracycline-based chemotherapy.
Eighteen had docetaxel and another 4 had paclitaxel
exposure previously. Among the eighteen patients
with previous docetaxel exposure, 15 received a 3
Table 1. Patient Characteristics (n = 23)
No. (%)
Age*
Performance status†

55 (33-73)

0
1

0
21 (91.3)

2

2 (8.7)

Number of organs involved
1

3 (13)

2
3

12 (52.2)
6 (26.1)

4

2 (8.7)

Number of metastases
Median
Site of disease
Locoregional

2
5 (21.7)

Lymph node

8 (34.8)

Liver
Lung

5 (21.7)
16 (69.5)

Bone
Visceral organ

17 (73.9)
18 (78.3)

Measurable disease

22 (95.7)

* Median (range)
† ECOG performance status
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week combination regimen with cisplatin, and the
other 3 received weekly docetaxel alone. The
response rate to docetaxel was 50%. Weekly paclitaxel was used for salvage in 16 patients and the
median time between docetaxel exposure and weekly
paclitaxel was 182 days (range 22 – 495 days).
Nearly all patients had been treated with more than
one chemotherapy regimen for their metastatic disease, and weekly paclitaxel was administered as at
least the second line of salvage chemotherapy (range
2-8) in 20 patients (87%, Table 2).
Course of treatment and response

A total of 289 doses of paclitaxel were infused
with a median of 11 weekly treatments per patient
(range 2-33). We were able to assess all patients for
response. There was no complete response and 5
patients achieved partial responses. The overall
response rate was 21.7%. Among the responders, 2
were treated with the weekly paclitaxel and
trastuzumab combination. The response rate to
weekly paclitaxel alone was only 15.8% (3 responders among the other 19 patients). All of the responders had prior docetaxel, but none of patients pretreated with paclitaxel responded. In addition, none
of the patients with later than 3 rd line palliative
chemotherapy responded. Stable disease was
observed in 10 patients (43.5%). The disease control
rate (PR + SD) was 65.2%. Eight patients had disease progression. The median time to progression
was 121 days (range 21 – 345 days) and the median
survival was 151 days (range 42 -681 days).
Toxicity

One patient (4.3%) developed grade IV neutropenia with neutropenic fever and one patient had
Table 2. Prior Chemotherapy Exposure (n = 23)
Previous chemotherapy agents

No. (%)

Anthracycline

23 (100)

Docetaxel

18 (78.3)

Paclitaxel
Previous chemotherapy lines for metastatic disease

4 (17.4)

0
1

3 (13.1)
6 (26.0)

2
≥3

5 (21.7)
9 (39.2)
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grade II thrombocytopenia. Grade I/ II sensory neuropathy was reported in three patients. There was no
dose reduction or schedule delay during the treatment course. One patient was withdrawn from the
treatment after the 3rd dose of paclitaxel because of
hypertensive crisis with aggravated heart failure. The
toxicity was generally manageable.

DISCUSSION
This retrospective study demonstrated a
response rate of 21.7% to weekly paclitaxel among
women with heavily pretreated metastastic breast
cancer. If those treated with the paclitaxel-trastuzumab combination were excluded, the response rate was
15.8%. Notably, little treatment-related toxicity was
reported and the treatment was well tolerated.
Disease stabilization was achieved in 43.5% of
patients and the disease control rate was 65.2% in
these heavily pretreated patients. The time to disease
progression was 3.73 months. For such a heavily pretreated patient group, the expected response rate to
further salvage chemotherapy was limited. However,
our study suggested that weekly paclitaxel has some
activity and, most importantly, is well tolerated.
The effect of low dose paclitaxel on breast cancer has been studied by Seidman et al. who found
that 96 hours of paclitaxel infusion at a relatively
low concentration (0.01 µmol/L) was cytotoxic to
breast cancer cells.(25) They further suggested that frequent drug administration on a weekly schedule
could extend cumulative exposure and might inhibit
tumor regrowth between cycles, suppress angiogenesis, and limit the emergence of a malignant cell population resistant to chemotherapy. A phase II study
conducted by the same group using a dose-dense
weekly 1-hour paclitaxel infusion in metastatic
breast cancer patients who had prior chemotherapy
found an overall response rate of 53%, with a 10%
complete response, and a median response duration
of 7.5 months.(15) However, over 50% of their patents
had received weekly paclitaxel as first line palliative
chemotherapy for metastatic disease. Furthermore,
Perez et al. reported results of a multicenter phase II
trial of weekly paclitaxel in women with metastatic
breast cancer showing a response rate of 21.5%, with
a median time to progression of 4.7 months, and
overall survival of 12.8 months in 212 women with
metastatic breast cancer.(22) However, the response
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rate of patients who received up to two prior
chemotherapy regimens was only 15%, which was
close to the response rate in this study. In the study
by ten Tije et al. paclitaxel was administered with the
same schedule and dosage used in this study as first
line therapy for metastatic breast cancer.(23) There
were 10 partial responses (43%) and 9 stable disease
(38%) responses achieved in their 23 evaluable
patients. The median duration of response was 194
days. Recently, Seidman et al. reported a four-arm
phase III randomized trial comparing weekly and 3week conventional 3-hour paclitaxel with or without
trastuzumab in metastatic breast cancer. He found
that weekly paclitaxel is superior to the 3-week regimen in term of overall response rate and time to progression. Moreover, weekly paclitaxel was associated with less hematological toxicity but more neurotoxicity.(26)
Pharmacological studies suggest a decreased
clearance of taxanes in elderly breast cancer
patients.(27) The safety (mild to moderate toxicity profile) and impressive response rates to weekly paclitaxel(15,22-24,28) indicate that it could be used in elderly
patients. In the 5 patients (21.7%) over 65 years old
in our study, weekly paclitaxel was well tolerated,
and no grade 3/4 toxicity was observed throughout
the course of treatment.
Our design differed from most weekly trials in
that paclitaxel was administered without interruption.
However, weekly administration without interruption
might increase fatigue and other toxicities, particularly in such a heavily pre-treated patient population.
Symptomatic myelosuppression and peripheral neuropathy were the toxicities of main concern. These
toxicities seemed to be dose-dependent and were
generally limited and reversible. Seidman et al.(15)
reported 4 of 29 patients (14%) had grade 3/4 neutropenia, and 7 of 29 patients (24%) had grade 3 neuropathy, especially at high doses (100 mg/m2/week or
higher). Perez at al.(22) reported a 15% incidence of
grade 3/4 hematological toxicity and a 9% incidence
of grade 3 neuropathy. Wist et al.(24) also reported
grade 3 neutropenia developed in 5 patients and
grade 3 neuropathy in 5 of their 33 assessable
patients. Nevertheless, ten Tije et al. reported that
although treatment was well tolerated, 8 patients discontinued treatment because of fatigue. Grade 3 neutropenia and neuropathy occurred in 12% and 4% of
patients, respectively.(23)
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A break in weekly treatment might affect the
dose-intensity and thus impact the efficacy of paclitaxel. A planned assessment of unscheduled treatment interruptions could be included in future trials.
Furthermore, breaks in treatment should be more feasible for combination therapy including paclitaxel
and other third-generation chemotherapeutic compounds such as gemcitabine.
All the patients in this study had prior anthracycline-based treatment and 78% had prior docetaxel.
All the responders had prior docetaxel and less than
two previous chemotherapy regimens for metastatic
breast cancer. Response to weekly paclitaxel could
be explained by partial cross resistance between
paclitaxel and docetaxel, which we have suggested
before.(13) However, none of the patients who previously received combination chemotherapy with
paclitaxel and cisplatin responded. We also found a
high response rate in the patients treated with combined paclitaxel and trastuzumab chemotherapy. This
was not surprising since some phase II trials of
weekly paclitaxel and trastuzumab reported overall
response rates of 58.6-62% in women with Her-2
overexpressing metastatic breast cancer. (29-33)
Therefore, in Her-2 positive patients without prior
exposure to trastuzumab, a combination of paclitaxel
and trastuzumab remains an interesting and effective
strategy.
In conclusion, weekly paclitaxel showed a modest response and was well tolerated in heavily pretreated metastatic breast cancer patients. Furthermore, low-dose weekly paclitaxel, in light of its tolerability, might be superior to higher doses given less
frequently. Weekly paclitaxel could also be combined with other chemotherapy agents, such as
trastuzumab and gemcitabine. Further study is warranted to determine the best use of weekly paclitaxelbased combinations in metastatic, adjuvant, or even
neoadjuvant settings.
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