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INTRODUCTION

Metastatic breast cancer (MBC) remains 
a fatal disease despite the great amount of 
research performed in recent years and the 
progress achieved. The median survival 
of patients with MBC is ~ 18–24 months 
after the initial diagnosis of metastases 
(Dickson et al., 2005). Hence, the prin-
cipal goals of treatment are palliation of 
symptoms and prolongation of survival 
while maintaining or improving the qual-
ity of life. Many drugs have been approved 
for the treatment of MBC and among them 
the taxanes and anthracyclines represent 
the two major chemotherapy classes com-
monly used in daily practice.

EPIRUBICIN

Anthracyclines are considered to be the 
most active drugs in the treatment of 
MBC. Single agent doxorubicin has sig-
nificant activity against MBC, with overall 
response rates (ORR) ranging from 35% 
to 50%, in chemotherapy-naïve patients 
(Ellis et al., 2000). Until recently, doxo-

rubicin was one of the most active single 
agents available against MBC and doxoru-
bicin-containing regimens were considered 
the “standard” of care in first and second 
line treatments (A’Hern et al., 1993). 
Epirubicin, another anthracycline agent, 
has similar single agent activity with doxo-
rubicin as first-line treatment in MBC with 
response rates of 25–62% (Launchbury 
and Habboubi, 1993); but its toxicity 
profile is more favorable, especially in 
terms of cardiotoxicity, compared to doxo-
rubicin (Ganzina, 1983; Launchbury and 
Habboubi, 1993). Due to its faster elimi-
nation leading to a reduced area under the 
curve than equimolar doses of doxorubicin, 
epirubicin can be given at higher doses 
(120–180 mg/m2 every 3 weeks) (Feld et 
al., 1992) and with a dose-response curve 
favoring dose intensification (Bastholt et 
al., 1996; Brufman et al., 1997).

DOCETAXEL

The taxanes, paclitaxel, and docetaxel, 
exert their antineoplastic properties by 
promoting the in vitro assembly of stable 
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microtubules in the absence of guanosine 
triphosphate and thus, inducing microtu-
bule-bundle formation inside the cells 
(Rowinsky, 1997). Paclitaxel was the 
first taxane proven to be active against 
MBC (Holmes et al., 1991; Nabholtz et 
al., 1996). Docetaxel is a semi-synthetic 
taxane derived from 10-deacetyl bacatin 
III (Gueritte-Voegelein et al., 1991) and 
was developed later. Several clinical 
phase II and III trials reported signifi-
cant activity as 1st- and 2nd-line therapy 
in MBC, as well as in patients previ-
ously exposed or resistant to anthracy-
clines (Chan et al., 1999; Crown, 2001; 
Nabholtz et al., 1999). As a single agent, 
docetaxel has achieved response rates of 
54–68% in previously untreated patients 
(Cortes and Pazdur, 1995) and 41% 
in patients with anthracycline-resistant 
disease (Ravdin, 1997), suggesting that 
there is no significant cross resistance 
with anthracyclines. Moreover, docetaxel 
is active even in patients with paclit-
axel-refractory disease (Valero et al., 
1998). In randomized phase III studies, 
docetaxel, but not paclitaxel, was more 
active than doxorubicin in patients with 
MBC (Chan et al., 1999; Paridaens et 
al., 2000). Furthermore, docetaxel seems 
to be less cardiotoxic than paclitaxel 
(Verweij et al., 1994). Taken together, 
these data indicate that docetaxel is a 
highly active chemotherapeutic agent for 
the treatment of MBC.

ANTHRACYCLINE-TAXANE 
COMBINATION

Given that both taxanes and anthracyclines 
lack cross resistance and are both highly 
active agents against MBC, their combined 

use is a logical step. A randomized phase 
III Intergroup trial, evaluating doxorubicin 
(60 mg/m2) versus paclitaxel (175 mg/m2) 
versus doxorubicin/paclitaxel combination 
(50/150 mg/m2), reported a higher response 
rate in favor of the doxorubicin/paclitaxel 
doublet. Response rate was 36% for doxo-
rubicin, 34% for paclitaxel, and 47% for 
the combination (p = 0.84 for doxorubicin 
vs paclitaxel, p = 0.007 for doxorubicin vs 
doxorubicin/paclitaxel, p = 0.004 for pacl-
itaxel vs doxorubicin/paclitaxel combina-
tion). However, no significant difference 
regarding overall survival and quality of 
life was reported. Patients receiving single 
agent doxorubicin or paclitaxel crossed 
over to the other agent, and this may have 
diluted any survival benefit (Sledge et al., 
2003). Furthermore, the paclitaxel/doxo-
rubicin combination has been associated 
with a high incidence of cardiotoxicity 
(Gehl et al., 1996).

On the contrary, docetaxel has not been 
associated with cardiotoxicity (Verweij 
et al., 1994). Doxorubicin has also been 
combined with docetaxel in the setting 
of randomized phase III trials. TAX 306 
randomized 429 patients to doxorubicin/
docetaxel (50/75 mg/m2) versus doxoru-
bicin/cyclophosphamide (50/600 mg/m2) 
combinations (Nabholtz et al., 2003). 
Time to tumor progression (TTP) was the 
primary end point. Doxorubicin/docetaxel 
doublet was more active than doxorubicin/
cyclophosphamide in terms of response 
rate (59% vs 47%, p = 0.009) and TTP 
(median TTP, 37.3 v 31.9 weeks; log-
rank p = 0.014); however, overall survival 
(OS) was similar in the two arms. Given 
the significant activity of the docetaxel/
doxorubicin combination in MBC and 
the fact that epirubicin has similar single 
agent activity with doxorubicin although 
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with a more favorable toxicity profile, the 
docetaxel/epirubicin combination is a logi-
cal doublet to study.

Docetaxel-Epirubicin Combination

Phase I studies

Several phase I studies have evaluated the 
maximum tolerated doses (MTD) and the 
dose limiting toxicities (DLT) of docetaxel 
in combination with epirubicin. First, the 
Greek Breast Cancer Cooperative group 
(GBCCG) enrolled 47 chemotherapy-
naïve patients in a phase I study, to 
determine the MTD and the DLT of the 
Docetaxel/Epirubicin doublet (Kouroussis 
et al., 1999). Docetaxel was given as a 1-h 
infusion after appropriate premedication 
on either day 1 or 2 in escalated doses with 
increments of 10 mg/m2. Epirubicin was 
given first as a 5-min bolus i.v., infusion 
on day 1 in escalated doses with incre-
ments of 10 mg/m2. When the two drugs 
were given on the same day, the MTD was 
reached at the doses of Epirubicin 60 mg/
m2 and Docetaxel 80 mg/m2; administra-
tion of prophylactic G-CSF could not 
result in further dose intensification. When 
the drugs were given on two consecu-
tive days, the MTD2 was reached at the 
doses of Epirubicin 80 mg/m2 (d1) and 
Docetaxel 90 mg/m2 (d2). The dose-limit-
ing events were febrile neutropenia and 
grade 4 neutropenia, which developed in 
30 (64%) patients during the study; among 
227 delivered cycles, grade 3–4 neutrope-
nia occurred in 64 (28%) cycles but only 
22 (10%) of them were complicated by 
fever. There were no septic deaths. Grade 
1–2 neurosensory toxicity occurred in 
nine (19%) patients. Four (9%) patients 
presented a greater than 10% decrease 

of LVEF and treatment discontinuation 
was required in two of them. However, 
none of the patients developed congestive 
heart failure. Nevertheless, one patient 
suddenly died 10 days after treatment 
initiation of myocardial ischemia, and this 
death was considered treatment-related. 
Regarding efficacy, five (14.7%) complete 
and thirteen (38.2%) partial responses 
(ORR: 53.9%; 95% confidence interval: 
36.1–69.7%) were observed in 34 evalu-
able patients.

At the same time an Italian group (Pagani 
et al., 1999) conducted a dose-finding 
study to determine the MTD of the combi-
nation with or without granulocyte-colony 
stimulating factor (G-CSF) support. Forty-
two patients who had previously received 
neither palliative chemotherapy nor adju-
vant anthracyclines, were treated on four 
dose escalating levels with Epirubicin 75–
120mg/m2 and Docetaxel 75–85 mg/m2 
given on the same day with epirubicin 
administered first. Cardiac toxicity was 
monitored at baseline and after every sec-
ond course by echocardiography. Febrile 
neutropenia and prolonged, severe neutro-
penia (absolute neutrophil count (ANC) 
< 0.1 × 109/l for more than 3 days) were 
the DLT. The MTD of the combination 
without G-CSF support was Epirubicin 
90 mg/m2 and Docetaxel 75 mg/m2. With 
the subsequent administration of G-CSF, 
the MTD was established at Epirubicin 
120 mg/m2 and Docetaxel 85 mg/m2. No 
severe neurotoxicity, mucositis, or fluid 
retention were observed and there were no 
clinical signs of cardiotoxicity. The overall 
response rate in 40 evaluable patients was 
60% (95% CI: 43–75%) with no apparent 
dose-response effect.

A third study published later by 
Venturini et al. recommended for future 
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phase II studies the Epirubicin 75 mg/m2 
and docetaxel 80 mg/m2 combination 
(Venturini et al., 2001). Fifty-eight 
women with locally advanced or met-
astatic breast cancer were included in 
that study. Docetaxel administration was 
started at 60 mg/m2 with escalated incre-
ments of 10 mg/m2, in association with 
two fixed doses of epirubicin (90 mg/m2, 
and 75 mg/m2). The authors also studied 
a third group with prophylactic G-CSF 
support in order to determine the MTD 
of docetaxel in combination with a fixed 
dose of 90 mg/m2 of epirubicin. In the first 
group, the MTD was docetaxel 60 mg/m2 
and epirubicin 90 mg/m2. Dose limiting 
toxicities were neutropenia, febrile neutro-
penia, while there was one toxic death. In 
the second group (75 mg/m2 of epirubicin) 
the MTD for docetaxel was 80 mg/m2. 
Neutropenia and febrile neutropenia were 
again the DLTs, while one patient devel-
oped grade III mucositis. In the third 
group (epirubicin 90 mg/m2) with G-CSF 
administration, docetaxel was escalated 
up to 90 mg/m2. DLTs were febrile neu-
tropenia and grade III myalgia. Most fre-
quent non-hematological adverse effects 
were asthenia (45%), nausea (39%) and 
mucositis (36%). No patient developed 
congestive heart failure. Two toxic deaths 
occurred. Overall response rate was 73% 
(42 out of 58 patients) with no apparent 
epirubicin dose-response effect.

Finally, a study by Viens et al. (2001) 
included 27 women with MBC having 
measurable and/or evaluable disease. 
Epirubicin was escalated from 60 to 
110 mg/m2 according to five different dose 
levels, in combination with a fixed dose 
of 75 mg/m2 docetaxel. Dose-limiting tox-
icities consisted of grade III asthenia and 
febrile neutropenia (epirubicin 75 mg/m2), 

grade IV thrombocytopenia and grade III 
asthenia (epirubicin 90 mg/m2), grade IV 
stomatitis and grade III diarrhea (epiru-
bicin 100 mg/m2), and grade III diarrhea 
(epirubicin 110 mg/m2). In three patients 
a decrease of left ventricular ejection was 
observed, which normalized during follow-
up. Based on the above data, the recom-
mended doses were epirubicin 100 mg/m2 
epirubicin and 75 mg/m2 docetaxel.

TOXICITY OF THE 
DOCETAXEL-EPIRUBICIN 
COMBINATION

In terms of toxicity and safety, the phase I 
studies cited above (Kouroussis et al., 
1999; Pagani et al., 1999; Venturini et al., 
2001; Viens et al., 2001) indicated that 
the major toxicity of the combination was 
haematological. Neutropenia and its con-
sequences were the main toxicities associ-
ated with the combination. Approximately, 
28–87% of chemotherapy cycles were 
complicated with grade III–IV neutro-
penia. However, febrile neutropenia was 
less frequent and septic deaths were rare. 
Secondly, non-hematological toxicities 
were relatively mild. The most common 
non-hematological toxicities were asthe-
nia, mucositis, and diarrhea. Thirdly, and 
perhaps most importantly, the docetaxel/
epirubicin combination did not result in 
any significant increase in anthracycline 
cardiotoxicity.

This was further confirmed by a Finnish 
study (Salminen et al., 2003). The aim of 
that study was to evaluate clinical and sub-
clinical cardiac toxicity of docetaxel/epi-
rubicin combination. Previously untreated 
breast cancer patients were given epi-
rubicin (75 mg/m2 for 15 min), followed 
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1 h later by a 1-h infusion of docetaxel 
(75 mg/m2). Cardiac function was moni-
tored using a 24-h ambulatory electrocar-
diogram (ECG), left ventricular ejection 
fraction (LVEF), physical examination, 
and chest radiography. The median LVEF 
did not decrease during the course of the 
treatment: pretreatment median LVEF was 
64% prior to treatment and 68% after 
cycle 8, while the 24-h ECG did not reveal 
any considerable changes in heart rate 
variability. Furthermore, the number of 
extrasystoles or cardiac arrhythmias did 
not increase with the epirubicin-docetaxel 
treatment. No patient experienced conges-
tive heart failure during treatment or after 
a mean follow-up of 34 months.

PHARMACOKINETIC DATA

In a phase I/II study of the paclitaxel with 
epirubicin combination, it was observed 
that the pharmacokinetics of paclitaxel 
were not modified by the administra-
tion of epirubicin; on the contrary, the 
metabolism of epirubicin was affected, 
with a reduction of epirubicinol levels 
as the paclitaxel dose increased (Conte 
et al., 1997). This observation justified 
the evaluation of pharmacokinetic interac-
tions in the docetaxel/epirubicin combina-
tion. In order to study these interactions, 
Ceruti et al. (1999) administered epiru-
bicin (75 mg/m2) and docetaxel (75 mg/
m2) to 16 patients with MBC according to 
two different schedules: (1) docetaxel as 
infusion given 1 h after epirubicin admin-
istration (schedule A); and (2) docetaxel 
as infusion given immediately (10 min) 
after the end of epirubicin i.v., bolus 
administration (schedule B). The con-
clusion was that a significant increase 

in epirubicin clearance was seen when 
moving from schedule A to schedule B. 
The difference in docetaxel clearance was 
less evident and statistically non signifi-
cant.

1.  Phase II studies of the Docetaxel/
Epirubicin combination

Based on the encouraging results of phase I 
studies, the docetaxel/epirubicin combina-
tion was evaluated in phase II studies. The 
phase I study by the GBCCG, was fur-
ther expanded into a multicenter phase II 
study. Fifty four women with advanced 
breast cancer (stage IIIB/IV) were treated 
with epirubicin (70 mg/m2, day 1) and 
docetaxel (90 mg/m2, day 2), as first line 
treatment (Mavroudis et al., 2000). The 
median age of patients was 55 years, while 
the vast majority (91%) had performance 
status of 0–1. In an intent to treat analy-
sis, the overall response rate (ORR) was 
66% (95% confidence interval 54–79%), 
with five patients (9%) achieving com-
plete response (CR) and 31 (57%) partial 
response (PR). Stable disease (SD) was 
observed in nine (17%) and progressive 
disease (PD) in nine (17%) patients. After 
a median follow-up period of 11.5 months, 
the authors reported a median duration of 
response of 8 months, a median TTP of 
11.5 months, while the median overall 
survival (OS) had not been reached at the 
time of publication of that study. The prob-
ability of 1-year survival was calculated at 
65%. The major haematological toxicity 
was grade III/IV neutropenia, which was 
observed in eight (15%) and 31 (57%) 
patients, respectively. Febrile neutropenia, 
was also common, occurring in 19 (35%) 
patients; however, it was always success-
fully treated with intravenous antibiotics. 
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Prophylactic G-CSF was used in 45 (83%) 
patients, or 226 (74%) cycles. The major 
non-hematological toxicity was grade III 
and IV diarrhea, occurring in four (7%) 
and one (2%) patients, respectively. All 
other toxicities were generally mild. Five 
patients (9%) presented a more than 10% 
decrease of LVEF during treatment; how-
ever, none of the patients developed con-
gestive heart failure or had to stop therapy 
due to cardiotoxicity. During treatment 
there were two deaths, due to respiratory 
insufficiency, without associated neutro-
penia. The authors considered those deaths 
possibly treatment-related either due to 
the immunosuppressive properties of the 
regimen, or due to a probable pulmonary 
toxicity of the combination (Mavroudis et 
al., 2000).

A second phase II study of the com-
bination was reported by Milla-Santos 
et al. (2001). They used high dose epiru-
bicin (130 mg/m2, day 1) with docetaxel 
administered 1 h following epirubicin at 
a dose of 100 mg/m2, with prophylactic 
administration of G-CSF on days 4–13. 
A total of 32 patients were included in 
the study and 236 chemotherapy cycles 
were administered. The ORR was 87.5% 
(95% confidence interval 77–98) with 11 
(34.4%) patients achieving a CR and 17 
(53.1%) patients with PR. The major tox-
icity was neutropenia (2.9% of cycles were 
delayed 3–6 days because of neutropenia) 
despite the prophylactic administration 
of G-CSF. After a median follow-up of 
490 days, the authors reported a median 
TTP of 490 days and a median OS of 604 
days. The significantly higher response 
rate yielded in this study, compared with 
the above mentioned Greek study, could 
be attributed to the higher epirubicin dose 
used. A clear dose-response relationship 

for single agent epirubicin (up to a dose of 
90 mg/m2) has been shown in postmeno-
pausal women with MBC (Bastholt et al., 
1996). Furthermore, doubling of the epi-
rubicin dose intensity (100 mg/m2 versus 
50 mg/m2) in the FEC regimen, signifi-
cantly increased the complete and overall 
response rates but not the overall survival, 
especially in patients with visceral metas-
tases or multiple metastatic organ sites 
(Brufman et al., 1997).

In an Italian phase I–II, the docetaxel/
epirubicin combination was administered 
(in the phase II part) at the doses of 
75 mg/m2 and 90 mg/m2, respectively. 
A total of 70 patients were included in 
both parts of the study (Pagani et al., 
2000). The ORR in 68 evaluable patients 
was 66% (95% confidence interval: 54–
73%). After a median follow-up time of 
22 months (range 4–39+), the median TTP 
was 4.5 months and the median duration 
of response was 8 months (range 3–16).

Another phase II study including 38 
women with MBC was reported by a Finnish 
group (Salminen et al., 2002). This study 
used a regimen of epirubicin (75 mg/m2) and 
docetaxel (75 mg/m2), both drugs adminis-
tered on day 1. The ORR reported 54% (95% 
confidence interval 37–71), with a median 
duration of response of 14.8 months (95% 
confidence intervals 8.8–27.8). Median TTP 
was 12 months and median OS 26 months. 
Neutropenia grade IV was observed in 113 
(39%) of the 285 chemotherapy cycles 
administered; 21 patients were hospitalized 
due to febrile neutropenia. The authors’ 
conclusion was that epirubicin/docetaxel 
regimen needed further dose reduction and 
tailoring in order to avoid the high incidence 
of grade IV neutropenia.

The same regimen (epirubicin 75 mg/m2 
and docetaxel 75 mg/m2) was used in a 
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large phase II study reported by Morales 
et al. (2004), which included 133 patients 
with MBC. This study also reported a 
high ORR of 67%, with an impressive 
CR rate of 23%. The median TTP was 
10.8 months (95% confidence interval: 
9.7–12.6) and the median OS was 19.5 
months. The major toxicity was grade III/IV 
neutropenia which occurred in 35%, while 
febrile neutropenia was observed in 19% of 
patients. Granulocyte colony-stimulating 
factor support was administered to 32% of 
patients and in 22% of cycles. The most 
frequent grade 3/4 non-hematological tox-
icities were asthenia (6%), vomiting (5%) 
and nausea (5%). No patients developed 
congestive heart failure.

An Italian group used higher doses 
of both drugs in a small phase II study 
of 25 patients with MBC (Fabi et al., 
2004). Patients were treated with the 
combination of epirubicin 90 mg/m2 plus 
docetaxel 90 mg/m2, with prophylactic 
G-CSF administration. Overall response 
rate was 79%, with 21% of these patients 
achieving CR. The median response dura-
tion was 10 months (range: 3–16). The 
main toxicity was grade III/IV neutrope-
nia (41% of cycles) regardless of the use 
of G-CSF; while febrile neutropenia was 
observed in 14% of cycles necessitating 
a dose reduction of both drugs in 30% of 
patients. The median TTP was 11 months 
and the overall 3-year survival was 49.7%. 
Despite the use of higher doses, the ORR 
observed in this series was comparable 
with that seen in other studies of epi-
rubicin/docetaxel combination. However, 
as the authors comment, the degree of 
myelosuppression was severe, despite the 
prophylactic administration of G-CSF, and 
therefore, they recommend a lower dose of 
both drugs.

Finally, the Minnie Pearl Cancer 
Research Network reported a small phase 
II study (Hainsworth et al., 2006). Thirty 
patients with MBC were treated with 
docetaxel 60 mg/m2 and epirubicin 90 mg/
m2 as first line treatment; both drugs were 
repeated at 21-day intervals. Objective 
responses were observed in 50%; an addi-
tional 20% of patients had stable disease of 
more than 6 months duration. The median 
and 2-year progression-free survival (PFS) 
was 12 months and the 2-year PFS rate 
34%. The median survival was 18 months 
and the 2-year overall survival rate 42%. 
Myelosuppression was the most common 
grade III/IV toxicity, with two (6%) treat-
ment-related deaths due to sepsis.

Based on the high activity of the docetaxel/
epirubicin combination reported in the 
above mentioned studies, Bonneterre et al. 
(2004) conducted a multicenter rand-
omized phase II study in order to compare 
the efficacy and safety of docetaxel plus 
epirubicin (ET) combination versus the 
5-fluorouracil plus epirubicin and cyclo-
phosphamide (FEC) regimen as first-line 
chemotherapy for MBC. A total of 142 
patients were randomised to receive either 
docetaxel 75 mg/m2 plus epirubicin 75 mg/
m2 or 5-fluorouracil 500 mg/m2 plus epi-
rubicin 75 mg/m2 and cyclophosphamide 
500 mg/m2, once every 3 weeks for up to 
eight cycles. Prophylactic granulocyte-
colony-stimulating factor was only per-
mitted after the first cycle, if required. In 
an intent-to-treat analysis, the ORR for 
docetaxel plus epirubicin combination was 
59% (95% CI, 47–70%) and for FEC 32% 
(95% CI, 21–43%) after a median of seven 
and six cycles, respectively. The median 
response duration for ET was 8.6 months 
(95% CI, 7.2–9.6 months) and for FEC 
7.8 months (95% CI, 6.5–10.4 months). 
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The median TTP for docetaxel plus epiru-
bicin combination was 7.8 months (95% 
CI, 5.8–9.6 months) and for FEC 5.9 
months (95% CI, 4.6–7.8 months). After a 
median follow-up period of 23.8 months, 
median OS for docetaxel plus epirubicin 
and FEC combinations were 34 and 28 
months, respectively. Nonhaematologic 
grade 3–4 toxicities were infrequent in 
both arms. Hematologic toxicity was more 
common with ET combination and febrile 
neutropenia was reported in 13 patients 
(18.6%) in that group. Two deaths in 
the docetaxel plus epirubicin group were 
possibly related to study treatment. The 
authors concluded that the toxicity of both 
arms was acceptable, while the taxane/
anthracycline combination was signifi-
cantly more active.

The above mentioned studies confirmed 
that the docetaxel/epirubicin combination 
is a highly active regimen as first line treat-
ment of patients with MBC, with observed 
RR from 50% to 87.5% (Fabi et al., 2004; 
Hainsworth et al., 2006; Mavroudis et al., 
2000; Milla-Santos et al., 2001; Morales 
et al., 2004; Pagani et al., 2000; Salminen 
et al., 2002). The doses used ranged from 
60 mg/m2 (Hainsworth et al., 2006) to 
100 mg/m2 (Milla-Santos et al., 2001) for 
docetaxel and from 70 mg/m2 (Mavroudis 
et al., 2000) to 130 mg/m2 (Milla-Santos 
et al., 2001) for epirubicin. Despite the pre-
viously reported dose-response relationship 
for single agent epirubicin (up to a dose of 
90 mg/m2) (Bastholt et al., 1996), and the 
significantly increased ORR by doubling 
the epirubicin dose (100 mg/m2 versus 
50 mg/m2) in the FEC regimen (Brufman 
et al., 1997), there were no major differences 
regarding ORR in the above mentioned 
studies, using different dose intensities 
for both drugs. The only exception was 

the Spanish study, which used the higher 
doses of both drugs (docetaxel 100 mg/m2 
and epirubicin 130 mg/m2) (Milla-Santos 
et al., 2001), and reported a high ORR of 
87.5%, with 34.3% CR.

The most frequently reported toxicity for 
the docetaxel-epirubicin combination was 
neutropenia, as observed in both phase I 
and II studies. However, febrile neutro-
penia was much less frequent and septic 
deaths were rare. All other toxicities were, 
in general, mild and easily manageable. 
An interesting observation regarding a 
higher incidence of central nervous system 
(CNS) involvement in patients treated with 
docetaxel/epirubicin was reported by an 
Italian group, based on a pooled analysis 
of their phase I and II studies (Pagani et 
al., 1999, 2000). A total of 92 patients 
were included in these two studies and 
the authors reported that 28 (30%) of the 
92 patients treated with this combination 
developed CNS metastases; 25 patients 
developed cerebral metastasis, two lep-
tomeningeal, and one both (Crivellari 
et al., 2001). Median time for the develop-
ment of CNS metastases from the start of 
chemotherapy was 15 months (range 5–
42), when the six patients presenting CNS 
progression within 3 months from start of 
treatment were excluded. It is noteworthy 
that 11 patients (39%) had disease pro-
gression only in the CNS. Although, this 
observation could be easily explained by 
the sanctuary site ‘hypothesis’, as a con-
sequence of an intact blood-brain barrier, 
this is not proven and the exact explana-
tion remains to be elucidated. The authors 
conclude that as anthracycline- and taxane-
containing regimens are increasingly used 
both in the metastatic and in the adjuvant 
setting, a careful monitoring of any neuro-
logical symptoms should be advisable.
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Taken together, the results of all afore-
mentioned reports clearly indicate that the 
docetaxel/epirubicin combination is very 
effective and with manageable toxicity 
and therefore merits further evaluation in 
the context of phase III randomized stud-
ies. These studies should compare this 
regimen with other taxane-anthracycline 
combinations or “standard” anthracycline-
based therapies.
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