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Abstract

Background Non-pegylated liposomal doxorubicin
(NPLD) has demonstrated equivalent antitumor activity to
conventional doxorubicin and a significantly lower risk of
cardiotoxicity when given as single agent or in combination
with cyclophosphamide, but there is limited experience
with the combination of NPLD and taxanes. This phase II
study was performed to evaluate the efficacy and safety of
the NPLD and docetaxel in patients with metastatic breast
cancer.

Patients and methods A total of 51 patients were treated
with NPLD (60 mg/mz) and docetaxel (75 mg/mz) in 3-weeks
intervals for up to eight cycles.

Results The overall response rate was 50% and 78% of
patients derived a clinical benefit. Median time to pro-
gression and overall survival were 10.0 months (95% CI,
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6.9-13.1 months) and 25 months (95% CI, 22.1-29.8
months), respectively. Median duration of response was
12.0 months (95% CI 7.1-16.9). The treatment was gener-
ally well tolerated and associated with toxicities that were
consistent with the known side-effects of the individual
agents and of anthracycline/taxane combinations. There
were no symptomatic cardiac averse events and mild
asymptomatic LVEF changes were reported in five
patients.

Conclusions The combination of NPLD and docetaxel is
well tolerated and has high antitumour activity in MBC
patients.
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Introduction

Breast cancer is the most common malignancy affecting
women in northern Europe and North America, correspond-
ing to an age-corrected annual incidence of 10-12 per
10,000 females. Approximately 15-20% of all patients
treated with curative intent develop metastatic disease. Cur-
rently available treatments are unable to eradicate meta-
static breast cancer (MBC). Consequently, treatment goals
are to prolong survival, prolong disease control, and to pro-
vide better palliation for patients.

Anthracyclines and taxanes are among the most active
chemotherapeutic agents for the treatment of MBC with
response rates ranging from 20 to 40% as single agent ther-
apy [1-5] to 40-70% when used in combination regimens
in untreated populations [6—11]. With the increasing use in
adjuvant regimens, however, anthracyclines are often not
considered for re-treatment in the metastatic setting
because of the risk of a cumulative-dose dependent and
potentially life-threatening form of cardiotoxicity, despite
the fact that they can remain active [12, 13]. The risk of
developing congestive heart failure is approximately 5% at
a cumulative lifetime doxorubicin dose of 400 mg/m? but
can be as high as 48% at doses of 700 mg/m2 [14].

Several strategies have been devised to circumvent these
adverse effects. Liposomal encapsulation reduces free drug
concentrations in plasma resulting in an improved therapeu-
tic index and a decreased risk of cardiomyopathy [15-18].
Due to an increased intratumoral vascular permeability and
a decreased lymphatic clearance from the perivascular
space, liposomes can furthermore accumulate in tumour tis-
sue which may enhance the anti-tumour activity.

Non-pegylated liposomal doxorubicin (NPLD; Myo-
cet®), one of two liposomal doxorubicin formulations cur-
rently used in breast cancer, has been evaluated in three
randomised trials in MBC, comparing NPLD as single
agent or in combination with cyclophosphamide to conven-
tional doxorubicin or epirubicin [19-21]. These studies
showed that on a milligram per milligram base NPLD
exhibits equivalent antitumor activity to conventional
doxorubicin and a significantly lower risk of cardiotoxicity.
As there is limited experience with the clinically relevant
combination of NPLD and taxanes, this phase II study was
performed to evaluate the efficacy and safety of the NPLD
and docetaxel in patients with MBC.

Patients and methods
Study design

This phase II study involved nine centres in Germany. The
study was conducted in accordance with the Declaration of
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Helsinki and ICH Harmonized Tripartite Guidelines for
Good Clinical Practice, in compliance with local regula-
tions, and with the approval of an independent ethics com-
mittee.

The objectives of the trial were to evaluate the efficacy
and tolerability of NPLD and docetaxel in patients with
MBC. The primary study endpoint was tumour response.
Secondary endpoints included time to progression (TTP),
overall survival (OS), and safety.

Patient eligibility

Eligible patients had to have histologically confirmed MBC
and no prior chemotherapy for metastatic disease. Adjuvant
chemotherapy with anthracyclines and/or taxanes was
allowed but had to be concluded >12 months prior to enrol-
ment. In case of prior anthracycline-based therapy, the
cumulative doxorubicin and epirubicin doses had to be
<300 and <480 mg/m?, respectively. Patients were required
to have measurable disease. All patients had to have ade-
quate hematologic, renal, hepatic and cardiac function
[ANC > 2.0 x 10%/1; platelets > 100 x 10’/1; haemoglobin
> 10 g/dl; bilirubin < 1.25 x upper normal limit (ULN),
creatinine level < 1.25 x ULN; left ventricular ejection
fraction (LVEF) > 50%] and an ECOG performance status
of <2. Written, informed consent was required prior to
enrolment.

Exclusion criteria included brain metastases, bone
metastases as the only site of disease, a history of other
prior malignancies (except for curatively treated non-mela-
noma skin cancer or carcinoma in situ of the cervix), sig-
nificant cardiac disease, or any other serious medical or
psychiatric conditions which would impair the ability of the
patient to receive protocol treatment. Pregnant or lactating
women were ineligible.

Treatment plan

Eligible patients were treated with NPLD (60 mg/m?, intra-
venous [IV] infusion over 60 min) and docetaxel (75 mg/
m?, IV infusion over 60 min) in 3-weeks cycles. Treatment
was planned for six cycles unless there was evidence of
unacceptable toxicity or disease progression. Patients could
be considered for two additional cycles if a PR or CR was
documented for the first time after cycle 6. All patients
were given prophylactic oral corticosteroid premedication
at 12- and 1-h before docetaxel infusion and at 12, 24 and
36 h after docetaxel. Standard antiemetic therapy was
administered in compliance with local standards. Prophy-
lactic use of haematopoetic growth factors was not allowed.

A new treatment cycle was only started if ANC was
>1.5 x 10/, platelet count was >100 x 10°/1 and non-
haematological toxicity had resolved to grade <1 (alopecia,
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nausea and vomiting excepted). If treatment had to be
delayed for >2 weeks, the patient was withdrawn. Doses of
NPLD and docetaxel were permanently reduced to 50 and
60 mg/m?, respectively, in patients who experienced febrile
neutropenia, prolonged grade 4 neutropenia (>7 days),
grade 4 thrombocytopenia, grade 2 peripheral neuropathy
or any grade 3 non-haematological toxicity. In case of
symptomatic cardiac events or any given grade 4 non-hae-
matological toxicities, the patient was discontinued. Treat-
ment was discontinued if resting LVEF decreased by >20
points from baseline to a final value of >50%, or by >10
points from baseline to a final value <50%, or by >5 points
from baseline to a final value <45%.

Assessments

Tumour lesions were measured using WHO Criteria at
baseline, at the end of treatment cycles 2, 4 and 6, and
every 3 months during follow-up. If response was docu-
mented, imaging scans were performed at least 4 weeks
later to confirm the response. Adverse events and toxicities
were evaluated weekly and recorded for every cycle. They
were graded using the NCI Common Toxicity Criteria
(CTC; version 2.0, dated April 30, 1999). Cardiac function
was monitored by ECG and ECHO at baseline, after
cycles 2, 4 and 6, at the end of the study and 3-monthly dur-
ing follow-up.

Statistical analysis

The primary efficacy endpoint, objective response rate, was
defined as the percentage of patients with CR or PR. The
sample size was estimated at 46 evaluable patients assum-
ing an objective response rate <30% as null hypothesis, a
true response rate of >50%, a power of 80% and a signifi-
cance level of 5%.

TTP was defined as the time from registration until dis-
ease progression. Death was regarded as a progression
event in those who died before disease progression. Sub-
jects whose disease had not progressed at the time of analy-
sis were censored using the last assessment date. Duration
of response (DR) was defined, for responding patients only,
as the period of time from registration to the first observa-
tion of disease progression. OS was calculated from the
date of registration to the date of death for any reason.

Standard descriptive methods were applied. Analyses
were performed on an intent-to-treat population including
all patients without major violation of eligibility criteria.
OS and TTP were estimated by the Kaplan—-Meier method.
Categorical variables were described by contingency table
methods and percentages. Continuous variables were
described by mean and median values, standard deviations
and minimum and maximum values.

Results
Patient characteristics

A total of 51 patients with MBC were enrolled between
March 2003 and January 2005. All patients were assessable
for safety analysis, and 50 patients were assessable for
efficacy. Patient characteristics at the time of study registra-
tion are listed in Table 1. The median age was 51 years.
More than 80% of patients had visceral-dominant disease
and 35% had ER-negative disease or unknown ER status.
Twenty-eight percent of patients had received neoadjuvant
or adjuvant chemotherapy including anthracyclines in 20%.

Chemotherapy administration

A total of 272 cycles were administered throughout the
study. The mean number of cycles per patient was 5.3
(range, 1 to 8). Thirty-eight patients (75%) completed 6
cycles of chemotherapy and 13 patients completed eight
cycles (25%). Most treatment cycles (246; 90%) were

Table 1 Patient baseline characteristics

All patients

(n=151)

Age [median (range)] 55 (35-69)
ECOG Performance Status [n (%)]

0 22 (45.8%)
1 25 (52.1%)
2 1(2.1%)
Hormone receptor status [n (%)]

ER/PgR positive 33 (64.7%)
ER and PgR negative 13 (25.5%)
Unknown 5(9.8%)
Her2/neu status [n (%)]

Overexpression (IHC 3+ or FISH+) 8 (15.7%)
No overexpression/unknown 43 (84.3%)
Metastatic sites [n (%)]

Visceral 39 (81.3%)
Lung 22 (45.8%)
Liver 30 (62.5%)
Bone 30 (62.5%)
Soft tissue 14 (29.2%)
Number of metastatic sites [n (%)]

1 15 (29.4%)
2 25 (49.0%)
>3 11 (21.6%)
(Neo)Adjuvant treatment

Chemotherapy 14 (27.5%)
Anthracyclines 10 (19.6%)
Endocrine Therapy 21 (41.2%)
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administered every 3 weeks as planned. Twenty-six cycles
had to be delayed, mainly due to logistical reasons/patient
request (81%) or prolonged neutropenia (15%). Dose
reductions were required in four patients. The median rela-
tive dose intensity was 0.98 for both NPLD and docetaxel.

The median cumulative doxorubicin dose was 374 mg/
m? (range, 60 to 600 mg/m?) with 482 mg/m? (range, 300—
600 mg/m?) for anthracycline-pretreated women, and
348 mg/m? for women without prior neoadjuvant or adju-
vant anthracycline therapy (range, 60 to 480 mg/m?).

Efficacy

Complete and partial responses were observed in 6 (12%)
and 19 (38%) of the 50 evaluable patients accounting for an
objective response rate (ORR) of 50% (Table 2). Seventeen
additional women (34%) had stable disease (SD; 2 uncon-
firmed), and 14 had SD >6 months, for a clinical benefit
rate (CBR; CR + PR + SD > 6 months) of 78%.

Median TTP based on Kaplan-Meier estimate was
10.0 months (95% CI, 6.9—13.1 months. The median duration
of objective response and clinical benefit were 12.0 months
(range, 4-63 months; 95% CI, 7.1-16.9 months) and
14.0 months (range, 4-63 months; 95% CI, 10.3 to
17.7 months), respectively. Median survival was 25.0 months
(95% CI, 22.1-29.8 months).

Outcome was better for patients without prior anthracy-
cline therapy with an ORR of 50%, a CBR of 83% and a

Table 2 Treatment efficacy results

Outcomes ITT-analysis

Objective response [1 (%)]

CR 6 (12)°
PR 19 (38)°
SD 17 (34)¢
SD > 6 months 14 (28)
PD 8 (16)
NE 1(2)

Clinical benefit 39 (78)
Time to progression® (months)
Median (95% confidence interval) 10.0 (6.9-13.1)
Median duration of response® (months)
Median (95% confidence interval) 12.0 (7.1-16.9)
Median duration of clinical benefit* (months)
Median (95% confidence interval) 14.0 (10.3-17.7)
Median overall survival* (months)

Median (range, 95% confidence interval) 25.0 (22.1-29.8)

# Intent-to-treat analysis based on all patients
® Unconfirmed in 3 patients
¢ Unconfirmed in 3 patients

4 Unconfirmed in 2 patients
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median TTP of 12 months (95% CI, 7.0-17.0 months), as
compared to an ORR of 40%, a CBR of 50% and a median
TTP of 5 months (95% CI, 4.2—-13.3 months) for women
with prior anthracycline exposure.

Safety

Treatment related adverse events are summarized in
Table 3. Most common grade 3/4 adverse events were leu-
kopenia (n = 40), neutropenia (n = 37), infection (n = 14),
fatigue (n=6), diarrhea (n=4), and nausea (n=4). All
other treatment related adverse events occurred in <3
women. PPE was observed in only one patient.

No symptomatic cardiac events were recorded through-
out the study. Nine patients had minor changes in the LVEF
(grade 1, n =5; grade 2, n = 1) or signs of left diastolic ven-
tricular dysfunction (grade 1, n=135) on echocardiogram,
but remained asymptomatic during study and follow-up and
did not require any diagnostic or therapeutic intervention.
None of the patients with cardiac events met the protocol-
defined criteria for discontinuation.

Table 3 Treatment-related adverse events (n =51 patients enrolled
and treated)

Body system Grades 1 and 2 Grades 3 and 4

and adverse event

No. of % No. of %
patients patients

Haematologic

Anaemia 36 72.0 8 16.0
Leukopenia 8 16.0 40 80.0
Neutropenia 6 13.0 34 739
Thrombocytopenia 16 32.0 2 4.0
Infection (including FN) 11 21.6 14 27.5
Febrile Neutropenia - - 12 23.5
Gastrointestinal

Nausea 35 68.6 4 7.8
Vomiting 17 333 2 3.9
Diarrhea 20 39.2 4 7.8
Stomatitis 26 51.0 0 0
Skin reaction

Hand-foot skin reaction 1 2.0 0 0
Alopecia 47 92.2 - -
Nail changes 11 21.6 0 0
Sensory neuropathy 11 21.6 0 0
Fatigue 36 70.6 6 11.8
Cardiac

LVEF 6 11.8 0 0
CHF 0 0 0 0
LV diastolic dysfunction 5 9.8 0 0
Conduction abnormality 3 59 0 0
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Discussion

Doxorubicin is one of the most active agents against breast
cancer, even in the context of newer agents such as the tax-
anes. Cardiotoxicity from doxorubicin continues to be an
ongoing medical concern and ultimately is the cumulative
toxicity that is dose-limiting. NPLD offers an alternative to
doxorubicin for women with MBC. As first line treatment
NPLD has demonstrated a similar efficacy to conventional
doxorubicin when given alone or in combination with
cyclophosphamide with a significantly reduced risk of car-
diotoxicity and an improved safety profile [19-21]. This is
the first published study in MBC that evaluated the safety
and efficacy of NPLD in combination with docetaxel.

Our results demonstrate that NPLD 60 mg/m? and doce-
taxel 75 mg/m? can be combined safely. In spite of the
slightly higher relative doses compared to standard doxoru-
bicin/docetaxel combinations with 60/60 or 50/75 mg/m?>
doxorubicin and docetaxel, respectively, the study treat-
ment was generally well tolerated and associated with tox-
icities that were consistent with the known side-effects of
other anthracycline/taxane combinations [1, 6-11]. More
than 90% of treatment cycles were given at the planned
dose and schedule, and the relative DIs for NPLD and
docetaxel were 98%, in spite of the fact that prophylactic
use of haematopoetic growth factors was not allowed.

As expected, the incidence of cardiac side effects was
low. All reported cardiac events were mild and were not
associated with any clinical symptoms. Even among
patients who had received anthracyclines as part of their
adjuvant treatment and/or received a cumulative doxorubi-
cin dose of >480 mg/m2 (n=18; mean, 510 mg/mz; range,
480-600 mg/m?), only three patients met the protocol-defi-
ned LVEF criteria for cardiac toxicity. Apart from one
patient who was inadvertently enrolled despite a baseline
LVEF of 40%, all LVEF changes were <10% from baseline
and none of the patients developed any clinical signs of car-
diomyopathy. Interestingly, even in the patient with the ini-
tial LVEF of 40%, no decline in LVEF was observed with
NPLD therapy, and instead LVEF had improved by >10
points at follow-up. These date underline the cardiac safety
of this regimen even at higher cumulative anthracycline
doses.

One adverse effect frequently associated with liposomal
anthracyclines is a specific form of skin toxicity generally
referred to as PPE or hand—foot syndrome. In reported
breast cancer studies, almost half of patients treated with
pegylated liposomal doxorubicin (PLD) experienced PPE
(17-18% grade 3), and PPE resulted in treatment discontin-
uation in 7-8% of patients [22, 23]. The mechanism of this
skin toxicity is thought to be the result of microtrauma to
the vasculature that leads to leaky blood vessels and subse-
quent extravasation of the cytostatic compound into these

tissues. In contrast to PLD, NPLD is not associated with an
increased risk of skin toxicity compared to conventional
doxorubicin. There was only one report of PPE (grade 1) in
this study with NPLD and docetaxel. This compares
favourably with the data reported for NPLD single agent or
in combination with cyclophosphamide [19-21].

With an objective response rate of 50%, a clinical benefit
of 78% and a median PFS of 10 months, NPLD/docetaxel
demonstrated the expected high anti-tumour activity in this
prognostically unfavourable cohort of women with either
ER-negative and/or visceral disease. Substantial antitumour
activity was seen in both anthracycline-pretreated and naive
patients, although the efficacy was expectedly somewhat
higher in women without prior anthracycline exposure. In
similar clinical settings, several randomized trials have
demonstrated comparable efficacy for anthracycline/tax-
anes combinations with response rates ranging from 47 to
68% and median PFS ranging from 7 to 9 months [6-11].
These data were confirmed in a recent meta-analysis with
more than 3,000 patients from eight randomised trials
which demonstrated a response rate of 57% for anthracy-
cline/taxane combinations, a median PFS of 7.7 months
(95% CI, 7.2-8.0 months) and a median OS of 19.8 months
(95% CI, 18.7-20.6) [24]. Although comparing trials can
be problematic, it is relatively clear given the results from
these studies that NPLD/docetaxel have a similar efficacy
compared to other anthracycline/taxanes combinations.

In conclusion, we were able to demonstrate that NPLD
and docetaxel is a highly effective combination with a
favourable safety profile. This combination might be con-
sidered as an alternative to conventional anthracycline/tax-
anes combinations, particularly in patients with an
increased risk of experiencing cardiotoxicity or anthracy-
cline pre-treated women.

Acknowledgments This study was supported by grants from Ceph-
alon Pharma, Germany, Aventis Pharmaceutical, Germany and Amgen
Pharmaceutical, Germany.

References

1. Sledge GW, Neuberg D, Bernardo P et al (2003) Phase III trial of
doxorubicin, paclitaxel, and the combination of doxorubicin and
paclitaxel as front-line chemotherapy for metastatic breast cancer:
an intergroup trial (E1193). J Clin Oncol 21:588-592

2. Chan S, Friedrichs K, Noel D et al (1999) Prospective randomized
trial of docetaxel versus doxorubicin in patients with metastatic
breast cancer: the 303 study group. J Clin Oncol 17:2341-2354

3. Nabholtz JM, Senn HJ, Bezwoda WR et al (1999) Prospective
randomized trial of docetaxel versus mitomycin C plus vinblas-
tine in patients with metastatic breast cancer progressing despite
previous anthracycline-containing chemotherapy. J Clin Oncol
17:1413-1424

4. Paridaens R, Biganzoli L, Bruning P et al (2000) Paclitaxel versus
doxorubicin as first-line single-agent chemotherapy for metastatic

@ Springer



406

Cancer Chemother Pharmacol (2009) 64:401-406

10.

11.

12.

13.

14.

breast cancer: a European Organization for Research and Treat-
ment of Cancer Randomized Study with cross-over. J Clin Oncol
18:724-733

. O’Shaughnessy J, Miles D, Vukelja S et al (2002) Superior sur-

vival with capecitabine plus docetaxel combination therapy in
anthracycline-pretreated patients with advanced breast cancer:
phase III trial results. J Clin Oncol 20:2812-2823

. Nabholtz J-M, Falkson C, Campos D, Szanto J, Martin M, Chan S,

Pienkowski T, Zaluski J, Pinter T, Krzakowski M, Vorobiof D,
Leonard R, Kennedy I, Azli N, Murawsky M, Riva A, Pouillart P
(2003) Docetaxel and doxorubicin compared with doxorubicin and
cyclophosphamide as first-line chemotherapy for metastatic breast
cancer: results of a randomized, multicenter, phase III trial. J Clin
Oncol 21(6):968-975

. Luck HJ, Thomssen C, Untch M et al (2000) Multicentric phase III

study in firstline treatment of advanced metastatic breast cancer
(ABC). Epirubicin/Paclitaxel (ET) vs Epirubicin/Cyclophospha-
mide (EC). A study of the Ago Breast Cancer Group. ASCO On-
line (American Society of Clinical Oncology). American Society
of Clinical Oncology (abstract 280)

. Bonneterre J, Dieras V, Tubiana-Hulin M, Bougnoux P, Bonnet-

erre M, Delozier T, Culine S, Dohollou N, Suissa J, Samak R
(2004) Phase II multicentre randomised study of docetaxel plus
epirubicin vs S-fluorouracil plus epirubicin and cyclophosphamide
in metastatic breast cancer. Br J Cancer 91(8):1466-1471

. Bontenbal M, Braun JJ, Creemers GJ et al (2005) Phase II to III

study comparing doxorubicin and docetaxel with fluorouracil,
doxorubicin, and cyclophosphamide as first-line chemotherapy in
patients with metastatic breast cancer: results of a Dutch Commu-
nity Setting Trial for the Clinical Trial Group of the Comprehen-
sive Cancer Centre. J Clin Oncol 23(28):7081-7088

Biganzoli L, Cufer T, Bruning P, Coleman R, Duchateau L, Cal-
vert AH, Gamucci T, Twelves C, Fargeat P, Epelbaum R, Lohrisch
C, Piccart MJ (2002) Doxorubicin and paclitaxel versus doxorubi-
cin and cyclophosphamide as first-line chemotherapy in metastatic
breast cancer: EORTC 10961. J Clin Oncol 20(14):3114-3121
Jassem J, Pienkowski T, Pluzanska A, Jelic S, Gorbunova V, Mr-
sic-Krmpotic Z, Berzins J, Nagykalnai T, Wigler N, Renard J, Mu-
nier S, Weil C (2001) Central. Doxorubicin and paclitaxel versus
fluorouracil, doxorubicin, and cyclophosphamide as first-line ther-
apy for women with metastatic breast cancer: final results of a ran-
domized phase III multicenter trial. J Clin Oncol 19(6):1707-1715
Shan K, Lincoff AM, Young JB (1996) Anthracycline-induced
cardiotoxicity. Ann Intern Med 125(1):47-58

Von Hoff DD, Layard MW, Basa P (1979) Risk factors for doxo-
rubicin-induced congestive heart failure. Ann Intern Med
91(5):710-717

Swain SM, Whaley FS, Ewer MS (2003) Congestive heart failure
in patients treated with doxorubicin. Cancer 97(11):2869-2879

@ Springer

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cabanes A, Tzemach D, Goren D, Horowitz AT, Gabizon A
(1998) Comparative study of the antitumor activity of free doxo-
rubicin and polyethylene glycol-coated liposomal doxorubicin in a
mouse lymphoma model. Clin Cancer Res 4(2):499-505

Gabizon A, Catane R, Uziely B et al (1994) Prolonged circulation
time and enhanced accumulation in malignant exudates of doxoru-
bicin encapsulated in polyethylene-glycol coated liposomes. Can-
cer Res 54(4):987-992

Martin FJ (1997) Pegylated liposomal dixirubicin: Scientific ratio-
nale and prelinical pharmacology. Oncology 11(suppl 11):11-20
Stewart S, Harrington KJ (1997) The biodistribution and pharma-
cokinetics of stealth liposomes in patients with solid tumors.
Oncology 11(suppl 11):33-37

Harris L, Batist G, Belt R, Rovira D, Navari R, Azarnia N, Welles
L, Winer E, TLC D-99 Study Group (2002) Liposome-encapsu-
lated doxorubicin compared with conventional doxorubicin in a
randomized multicenter trial as first-line therapy of metastatic
breast carcinoma. Cancer 94(1):25-36

Batist G, Ramakrishnan G, Sekhar Rao C, Chandrasekharan A,
Gutheil J, Guthrie T, Shah P, Khojasteh A, Krishnan Nair M, Hoel-
zer K, Tkaczuk K, Choi Park Y, Lee LW (2001) Reduced cardiotox-
icity and preserved antitumor efficacy of liposome-encapsulated
doxorubicin and cyclophosphamide compared with conventional
doxorubicin and cyclophosphamide in a randomized, multicenter tri-
al of metastatic breast cancer. J Clin Oncol 19:1444—1454

Chan S, Davidson N, Juozaityte E, Erdkamp F, Pluzanska A, Azar-
nia N, Lee LW (2004) Phase I1I trial of liposomal doxorubicin and
cyclophosphamide compared with epirubicin and cyclophospha-
mide as first-line therapy for metastatic breast cancer. Ann Oncol
15(10):1527-1534

Keller AM, Mennel RG, Georgoulias VA, Nabholtz JM, Erazo A,
Lluch A, Vogel CL, Kaufmann M, von Minckwitz G, Henderson
IC, Mellars L, Alland L, Tenlder C (2004) Randomized phase 111
trial of pegylated liposomal doxorubicin versus vinorelbine or
mitomycin C plus vinblastine in women with taxane-refractory ad-
vanced breast cancer. J Clin Oncol 22(19):3893-3901

O’Brien ME, Wigler N, Inbar M, Rosso R, Grischke E, Santoro A,
Catane R, Kieback DG, Tomczak P, Ackland SP, Orlandi F, Mel-
lars L, Alland L, Tendler C, CAELYX Breast Cancer Study Group
(2004) Reduced cardiotoxicity and comparable efficacy in a phase
III trial of pegylated liposomal doxorubicin HC1 (CAELY X/Dox-
il) versus conventional doxorubicin for first-line treatment of met-
astatic breast cancer. Ann Oncol 15(3):440-449

Piccart-Gebhart MJ, Burzykowski T, Buyse M, Sledge G, Carmi-
chael J, Liick HJ, Mackey JR, Nabholtz JM, Paridaens R, Biganz-
oli L, Jassem J, Bontenbal M, Bonneterre J, Chan S, Basaran GA,
Therasse P (2008) Taxanes alone or in combination with anthracy-
clines as first-line therapy of patients with metastatic breast cancer.
J Clin Oncol 26(12):1980-1986



	Non-pegylated liposomal doxorubicin and docetaxel in metastatic breast cancer: Wnal results of a phase II trial
	Introduction
	Patients and methods
	Study design
	Patient eligibility
	Treatment plan
	Assessments
	Statistical analysis

	Results
	Patient characteristics
	Chemotherapy administration
	EYcacy
	Safety

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


