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Abstract Purpose: To determine the safety and
eYcacy of gemcitabine and cisplatin in patients with
taxane resistant metastatic breast cancer. Patients and
methods: Thirty-three taxane resistant metastatic
breast cancer patients were treated with gemcitabine
1,250 mg/m2 IV infusion over 30 min on days 1 and 8,
and with cisplatin 75 mg/m2 by IV infusion over 1 h on
day 1 in 21 day cycles. Results: Of the 30 evaluable
patients, there were 9 (30%) partial responses and no
complete response, an overall objective response rate
of 30%. Median time to progression and median sur-
vival duration for all study subjects were 7 (95% CI
5.1–8.9 months) and 15 months (95% CI 10.5–
19.5 months), respectively. Toxicities included grade 3
and 4 leucopenia in 10 (30%), thrombocytopenia in 6
(18%), anemia in 2 (6%) and oral mucositis in 2 (6%).
No grade 3 or 4 peripheral neuropathy, renal dysfunc-
tion, hepatic dysfunction, or nausea/vomiting was
observed, and no treatment-related deaths occurred.
Conclusion: The described gemcitabine plus cisplatin

combination was found to be an active and tolerable
salvage regimen in patients with taxane resistant meta-
static breast cancer.
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Introduction

Although present metastatic breast cancer treatments
cannot cure, they can improve quality of life (QOL)
and may increase life span [1]. Therefore, treatment
related toxicities must be balanced against QOL and
life span gains when selecting treatment modalities.
From the viewpoint of chemotherapy, various treat-
ment options are available involving active single
agents and their combinations. Anthracyclines and tax-
anes are the most active breast cancer chemotherapeu-
tic agents known at present, and therefore, the great
majority of patients are treated with both drugs ini-
tially in an adjuvant setting or as a primary therapy in a
metastatic setting. However, recently, many other
drugs have been developed for use in breast cancer
patients, i.e., gemcitabine, vinorelbine and pegylated
liposomal doxorubicin. However, no single drug has
achieved a meaningful response rate without cross-
resistance to taxane, and because of these limitations,
no standard chemotherapy regimen has been estab-
lished for the treatment of patients with taxane resis-
tant metastatic breast cancer, and thus, the
identiWcation of active salvage agents is urgently
required. Currently, palliation remains the main goal
of management in taxane resistant metastatic breast
cancer.
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Gemcitabine is a recently introduced nucleoside
antimetabolite of deoxycytidine. It has a novel mode of
action and is active against a wide range of solid tumors
[2]. Moreover, gemcitabine possesses a favorable toxic-
ity proWle, with mild myelosuppression and minimal
nonhematologic toxicity, and has been tested in meta-
static breast cancer as a single agent and as a compo-
nent in combination chemotherapy [3–5]. Moreover, its
objective single agent response rates in non-small cell
lung and breast cancers range from 14 to 46%, depend-
ing on the dose administered and whether patients
have received prior chemotherapy or not.

On the other hand, cisplatin is a bifunctional DNA
cross-linking agent with marked activity against various
solid tumors. However, cisplatin has not been estab-
lished as a breast cancer therapeutic. In fact, only three
studies have examined cisplatin as a single agent in
previously untreated metastatic breast cancer [6–8].
However, when it was evaluated as a single agent in pre-
treated metastatic breast cancer patients, the observed
response rate was limited [9–14]. Nevertheless, the gem-
citabine and cisplatin combination has been shown to be
synergistic in vitro and additive in vivo in ovarian, colon,
and in head and neck squamous carcinoma cell lines
[15–17]. In a phase II study of 30 patients with relapsed
metastatic breast cancer, a 50% response rate was
observed when gemcitabine and cisplatin were adminis-
tered using a 28-day cycle [18]. Furthermore, a response
rate of 40% was observed in anthracycline- and taxane-
pretreated metastatic breast cancer patients [19]. In
addition, gemcitabine and cisplatin combination chemo-
therapy when used as a Wrst-line treatment in metastatic
breast cancer patients produced an overall response rate
of 54.5% with a CR rate of 13.6% [20].

Thus, the present study was conducted to verify the
clinical eYcacy and safety of gemcitabine and cisplatin
combination salvage therapy in taxane resistant meta-
static breast cancer patients.

Materials and methods

Eligibility criteria

Thirty-three patients with histologically conWrmed
metastatic breast cancer, who either progressed during
therapy or progressed within 6 months of initiating a
taxane-containing chemotherapy, were enrolled in this
study, which was approved by institutional review
boards. All patients provided written informed con-
sent.

Other inclusion criteria were as follows; (1) an age of
18–65 years; (2) an ECOG performance status of 0–2;

(3) a life expectancy of more than 3 months; (4) a bidi-
mensionally measurable metastatic lesion; (5) no cen-
tral nervous system involvement or carcinomatous
meningitis; (6) no active infection; (7) no history of a
prior malignancy or signiWcant medical disease; (8) no
previous history of gemcitabine and/or cisplatin treat-
ment; (9) a normal hematologic function (neutrophil
count >2.0£109/l, platelets >150£109/l, hemoglobin
>10 g/dl); (10) adequate renal and hepatic functions
(serum total bilirubin, ALT, and AST levels of <twice
the normal upper limit, serum creatinine level <1.5 mg/
dl); and (11) a normal heart function with a left ventric-
ular ejection fraction of >60%. Prior radiation treat-
ment completed at least 4 weeks prior to the study
registration date was permitted, if it encompassed
<30% of the total marrow-bearing skeleton. Hormonal
therapies were discontinued at least 3 weeks before
study entry. Taxane resistance was classiWed as primary
resistance if the disease progressed during chemother-
apy without response or stabilization, or as secondary
resistance if the disease progressed within 6 months of
achieving complete response, partial response, or sta-
bilization after a taxane containing chemotherapy.

Treatment plan

Cycles of gemcitabine (1,250 mg/m2 by intravenous
infusion over 30 min on days 1 and 8) and cisplatin
(75 mg/m2 by intravenous infusion over 1 h on day 1)
chemotherapy were administered every 21 days. Cis-
platin treatment was administered with pre-hydration
and post-hydration measures. Chemotherapy was
administered for a maximum of eight cycles and was
discontinued in the event of; unacceptable toxicity, a
treatment delay of longer than 2 weeks, disease pro-
gression, or patient refusal.

Moderate antiemetic drugs, such as, methoclopro-
mide were administered from day 1 to day 3, but pro-
phylactic hematopoietic growth factors were not
routinely administered. In addition, from the day that a
patient’s neutrophil count dropped below 1£109/l after
chemotherapy until the day that the neutrophil count
recovered to more than 1.5£109/l, GM-CSF (Leuco-
gen, Lucky-Gumsung Co., Korea) 400 �g/s.c was
injected daily. Subsequent chemotherapy cycles were
started on day 22 for patients whose neutrophil counts
exceeded 1.5£109/l and whose platelet counts
exceeded 100£109/l. If these values were not reached
by the date of the scheduled retreatment, therapy was
delayed in weekly intervals, and if these hematological
criteria were not fulWlled after a delay of 2 weeks, the
patient concerned was removed from the study. Doses
of gemcitabine and cisplatin were reduced by 25%
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during subsequent cycles if neutrophil and platelet
count nadirs were <0.5£109/l or <50£109/l, respec-
tively, or if neutropenic fever developed. In addition,
on chemotherapy day 8, CBC was performed before
gemcitabine treatment. Gemcitabine was omitted in
cases of grade 4 hematologic toxicity on day 8. A maxi-
mum of 6 cycles were administered, but if a patient
wanted further treatment and belonged to the
responder group after 6 cycles of chemotherapy, a fur-
ther two cycles were permitted. The primary endpoint
of this study was time to progression (TTP) and sec-
ondary endpoints included tumor response rate, over-
all survival and toxicities.

Pretreatment and follow-up studies

Before study enrollment, all patients underwent a com-
plete history taking, a laboratory evaluation, and phys-
ical examination. The laboratory evaluation included
complete blood cell (CBC) and diVerential counts, bio-
chemical proWle, carcinoembryonic antigen (CEA),
CA 15-3, LDH, urinalysis, baseline ECG, chest X-ray,
ultrasonographic or CT scan of the abdomen and any
suspicious areas, and a bone scan. Physical examina-
tion, ECOG performance status (PS), CBC, and diVer-
ential counts, biochemical proWle, signiWcant tumor
markers, and chest X-rays were re-evaluated before
the start of each cycle. Tumor measurements were doc-
umented at the end of every second cycle until the
completion of treatment.

Response and toxicity evaluations

Treatment response was evaluated by two observers
not less than four weeks apart. Complete response
(CR) was deWned as the disappearance of all clinical
evidence of active tumor and the absence of disease-
related symptoms for a minimum of 4 weeks. Partial
response (PR) was deWned as a ¸50% reduction in the
sum of the products of the biperpendicular diameters
of all measurable lesions, without the appearance of a
new lesion for at least 4 weeks. When multiple metas-
tasis sites were present, the largest masses were consid-
ered as index lesions. Stable disease (SD) was deWned
as no change in tumor size or a <25% increase or a
<25% decrease over the previous 4 weeks at least. Pro-
gressive disease (PD) was deWned as an increase of
¸25% in the size of at least one measurable lesion, or
the appearance of a new lesion involving pleural eVu-
sion or ascites substantiated by a positive cytology.

All patients that received one course of gemcitabine
and cisplatin or more were evaluated for toxicities as
required by intent-to-treat analysis. The types and

severities of these toxicities were determined using
World Health Organization (WHO) common toxicity
scale criteria.

Statistical analysis

Response durations and survival determinations were
measured from the gemcitabine and cisplatin chemo-
therapy start date. Time to progression was deWned as
the time from registration to the date of progression.
Ninety-Wve percent response rate conWdence intervals
were calculated using the binomial theorem using Epi
Info 6 (version 6.04b January 1997, Center for Disease
Control). Survival and response durations were calcu-
lated using the Kaplan–Meier method in SPSS Ver.
10.0.7 of Windows (SPSS Inc. 1 Jun 2000 Chicago). P
values of ·0.05 were considered to indicate statistical
signiWcance.

Results

Patient characteristics

From January 2003 to June 2005, 33 patients were
enrolled in this study. Of these, 3 patients were excluded
from the response evaluation because they refused fur-
ther treatment after only one cycle of chemotherapy.
However, these 3 were included in the toxicity evalua-
tions and in the survival analysis as is required by intent-
to-treat analysis. Therefore, 30 patients were eligible for
response evaluation. Median patient age was 56 years
(range 35–68) and the majority of patients had an
ECOG performance status of 0–1 (29, 88%). All
patients had received a taxane-containing chemotherapy
regimen in a metastatic setting before enrollment in the
present study. Twenty-four patients who had relapsed
during follow-up after adjuvant therapy received a tax-
ane-containing regimen, and 9 patients received a tax-
ane-containing regimen in a metastatic setting initially.
Of the 33 patients, 10 (30%) were primary taxane resis-
tant, and 23 (70%) were secondary taxane resistant.
Sites of metastasis, estrogen receptor statuses, meno-
pause statuses, numbers of previous chemotherapies,
intentions of prior taxane therapies, prior anthracycline
and hormonal therapy, and details of adjuvant radiation
therapies are listed in Table 1.

Drug delivery

After the Wrst cycle of chemotherapy, the initial
planned dose of gemcitabine (1,250 mg/m2) and
cisplatin (75 mg/m2) proved unfeasible in 5 patients
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because of grade 4 leucopenia (n=2), grade 4 thrombo-
cytopenia (n=1), and grade 3 leucopenia with neu-
tropenic fever (n=2). Thus, as mentioned above, these
patients were subsequently treated using a 25% dose
reduction. A total of 138 cycles were administered to
the 33 patients with a median number of four cycles per
patient (range 1–8). Median relative dose-intensities
were 93% for gemcitabine (range, 71–100%) and 96%
for cisplatin (range, 79–100%).

EYcacy

Thirty patients were assessed for response evaluation.
Of these 30 anthracycline- and taxane-pretreated cases,
9 achieved a partial response, and 13 had stable disease
giving an objective response rate of 30% (95% CI,
15.4–49.6%) (Table 2). Median time to progression
was 7 months (95% CI, 5.1–8.9 months) and median
survival duration was 15 months (95% CI, 10.5–
19.5 months).

Toxicities

Toxicities were evaluated over 138 chemotherapy
cycles. Total reversible alopecia occurred in all 33

cases, and reversible grade 3 and 4 leucopenia occurred
in 8 and 2 patients, respectively. Patients with grade 3
and 4 leucopenia were treated using intravenous GM-
CSF 400 �g/s.c until full hematologic recovery. Two
patients suVered from neutropenic fever during che-
motherapy and were admitted and treated using empir-
ical antibiotics and they were completely recovered
without complication within a week. The other signiW-
cant (grade 3 and 4) toxicities encountered were ane-
mia (n=1), thrombocytopenia (n=6), and oral mucositis
(n=2), and these all recovered completely without com-
plication. However, other signiWcant toxicities, such as,
diarrhea, hypersensitivity reactions, peripheral neurop-
athy, hepatic dysfunction, and renal dysfunction were
not observed. No chemotherapy-related deaths
occurred; details of toxicities are documented in
Table 3.

Discussion

The increasing use of taxanes in adjuvant and Wrst-line
metastatic settings has created a need for eVective
therapeutic agents that prevent disease progression in
this patient population. The commonly used agents
include; capecitabine, vinorelbine, gemcitabine, pegy-
lated liposomal doxorubicin, and irinotecan [21, 22].
However, few documented comparative randomized

Table 1 Characteristics of the enrolled patients

Characteristics No. of patients (%)

Performance status
0 8/33 (24)
1 21/33 (64)
2 4/33 (12)

Predominant site of metastasis
Lung 27/33 (82)
Bone 19/33 (58)
Liver 10/33 (30)
Skin/soft tissue 4/33 (12)
Lymph nodes 5/33 (15)

Estrogen receptor status
Positive 18/33 (55)
Negative 15/33 (45)

Menstrual status
Premenopausal 8/33 (24)
Postmenopausal 25/33 (76)

Numbers of previous chemotherapy 
(contain adjuvant chemotherapy)

1 9/33 (27)
2 24/33 (73)

Taxane resistance
Primary 10/33 (30)
Secondary 23/33 (70)

Intention of hormonal therapy
Adjuvant 14/33 (42)
Palliative 1/33 (3)

Adjuvant radiation therapy
Yes 20/33 (61)
No 13/33 (39)

Table 2 Response to treatment by WHO criteria (evaluable pa-
tients no.=30) and progression free survival (median)

EYcacy variables No.of months ( % 95% 
conWdence interval)

Complete response 0/30 (0%)
Partial response 9/30 (30%: 95% CI, 15.4–49.6)
Stable disease 13/30 (43%: 95% CI, 26.0–62.3)
Progressive disease 8/30 (27%: 95% CI, 13.0–46.2)
Progression free survival 

median (PFS median)
7 months (5.1–8.9 months)

Table 3 Major toxicities in 33 patients treated with gemcitabine
and cisplatin 

WHO grade No. of patients (%)

0–1 2 3 4

Leukopenia 5 (15) 18 (55) 8 (24) 2 (6)
Thrombocytopenia 7 (21) 20 (61) 5 (15) 1 (3)
anemia 13 (39) 19 (58) 1 (3) 0 (0)
Peripheral neuropathy 25 (76) 8 (24) 0 (0) 0 (0)
Stomatitis/mucositis 17 (52) 14 (42) 2 (6) 0 (0)
Renal dysfunction 32 (97) 1 (3) 0 (0) 0 (0)
Nausea/vomiting 17 (52) 16 (48%) 0 (0) 0 (0)
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trials have examined the relative eYcacies of these
agents in patients with diseases that could be consid-
ered taxane resistant. The majority of reports concern
simple phase II trials of combinations of various can-
didate drugs. Table 4 summarizes a number of the
phase II reports on gemcitabine-containing combina-
tion regimens in anthracycline- and taxane-pretreated
metastatic breast cancer patients [18, 19, 23–25].
However, no gemcitabine-containing combinatorial
regimes have been reported in taxane resistant meta-
static breast cancer, and thus, no standard chemother-
apy is available for taxane resistant metastatic breast
cancer patients.

Anthracyclines are generally eliminated from con-
sideration in a metastatic setting, because of the risk of
anthracycline-induced cardiotoxicity, which is associ-
ated with a high cumulative anthracycline dose and an
advanced age [26]. Thus, eYcacious well-tolerated
agents are urgently needed for use in this setting.

Clinically, a suitable gemcitabine and cisplatin com-
bination regimen should meet the three criteria
required of a salvage regimen, namely, pre-clinical evi-
dence of synergy, absence of cross-resistance between
components, and non-overlapping toxicity proWles [17].
Phase III trials studies have shown that gemcitabine
and cisplatin can be used successfully to treat non-
small cell lung and bladder cancer [27, 28], and thus, we
decided to investigate the merits of this combination in
anthracycline- and taxane-pretreated metastatic breast
cancer patients.

All 33 patients with taxane resistance enrolled were
treated with gemcitabine and cisplatin combination
chemotherapy. The gemcitabine and cisplatin regimen
used achieved partial response in 9 (30%) patients and
stable disease in 13 (43%), and objective response rate
of 30% (95% CI, 15.4–49.6%). These Wndings demon-
strate that the gemcitabine and cisplatin regimen used is
a clinically signiWcant salvage regimen. However, the
objective response rate observed during the present is
lower than those reported previously [18, 19], which we
attribute to the taxane resistance shown by our study
subjects. Nevertheless, our patients showed a median

survival duration of 15 months (95% CI, 10.5–
19.5 months) and a median time to progression of
7 months (95% CI, 5.1–8.9 months). Moreover, the
administered gemcitabine and cisplatin combination
was well tolerated and no toxicity-related mortality
occurred. Although the initial planned dose of gemcita-
bine 1,250 mg/m2 and cisplatin 75 mg/m2 proved unfea-
sible in 5 patients, because of grade 4 leucopenia (n=2),
grade 4 thrombocytopenia (n=1), and grade 3 leuco-
penia with neutropenic fever (n=2), median study rela-
tive dose-intensities were 93% for gemcitabine (range,
71–100%) and 96% for cisplatin (range 79–100%).

In conclusion, the present study shows that the
described gemcitabine and cisplatin combination is a
relatively active salvage regimen with manageable tox-
icities in taxane resistant metastatic breast cancer
patients. Therefore, we advocate that further well
designed comparative studies should be conducted in a
larger cohort to conWrm our results and to verify the
clinical feasibility of this regimen as a salvage treat-
ment in taxane resistant metastatic breast cancer.
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