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Clinical report

A phase |l study of dose-dense docetaxel and mitoxantrone
in the treatment of patients with high-risk metastatic breast

cancer

Ellen Konig,' Christian Kurbacher,' Martin Schwonzen,? Martina Breidenbach’

and Peter Mallmann'

1Department of Gynecology and Obstetrics, University of Cologne, 50924 Cologne, Germany. 2Department of
Internal Medicine Il, St Walburga-Hospital, 59870 Meschede, Germany.

Doxetaxel (DCT) and mitoxantrone (MX) are highly active and po-
tentially synergistic agents in the treatment of metastatic breast
cancer (MBC). This pilot study evaluates the combination of dose-
dense DCTand MX in patients with MBC to determine the efficacy
and toxicity of this therapy. Thirty-six patients (56.1 1.7 years)
were studied. The patients received DCT (35 mg/m? q1w) and MX
(6 mg/m? q2w) for 6 weeks of an 8-week interval. Patients with tu-
mor response or stable disease (SD) continued the treatment for a
maximum of two additional periods. Hematologic and non-hema-
tologic parameters were determined using the WHO common toxi-
city score. During this study 14 patients (40%) experienced partial
response, 14 (40%) SD. In 20% of the cases the disease pro-
gressed on therapy. The treatment with DCTand MX was well tol-
erated. Seventeen patients (47%) experienced grade 3
leukopenia. Other hematologic and non-hematologic side effects
did not exceed grade 2. One patient died during therapy because
of a pulmonary embolism, which was unlikely related to active
agents. Dose-dense DCT and MX combines both clinical activity
and convenience for the patient. Therefore, we conclude that this
regimen is a promising therapy in MBC, which warrants confirma-
tion by large-scale clinical trials. [(C) 2002 Lippincott Williams &
Wilkins.]
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Introduction

Metastatic breast cancer (MBC) is presently incurable
with current chemotherapy and patients usually have
a median survival time of approximately 2 years after
first documentation of metastases." Among many
cytotoxic agents that have shown activity in advanced
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breast cancer, taxanes and anthracyclines represent
the two most active groups of antineoplastic drugs.?

The taxanes paclitaxel (PCT) and docetaxel (DCT)
are an exciting new class of cytotoxic agents. Both
substances act to promote microtubule stabilization.
DCT is a second-generation taxoid compound, which
is obtained by hemisynthesis, using a precursor
extracted from the needles of the European yew,
Taxus baccata. DCT is twice as potent as PCT in
promoting polymerization of tubulin.® The results of
phase II clinical trials have shown that DCT is highly
active in MBC, including patients with visceral
metastases or resistance to previous chemotherapy.®
Given as a single agent, DCT produced objective
response rates between 45 and 60% with an
acceptable toxicity profile.> At doses of 60 and
75 mg/m* every 3-4 weeks, response rates achieved
with second-line DCT therapy were 33 and 46%.%7
Trudeau reported results of phase II trials with DCT
as first-line therapy which demonstrated an overall
response rates for liver and lung metastasis of 60 and
26%, respectively.® Ravdin et al® showed an 55%
response rate of DCT in anthracycline-resistant breast
cancer patients. In addition, DCT has a radiation
sensitizing effect,'® like PCT.

The main dose-limiting side effect of both taxanes
is myelosuppression, resulting in a significant in-
cidence of severe, but short-lasting neutropenia. PCT
and DCT are associated with acute hypersensitivity
reactions like pruritus, flushing, rash and drug-
induced fever, usually occurring within minutes of
administration. Without steroid premedication, acute
hypersensitivity reactions can be seen in up to 25% of
patients.''* However, without premedication, both
the incidence and severity of acute hypersensitivity
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reactions appear to be higher in patients treated with
PCT. A typical side effect of DCT is fluid retention,
which can effectively be prevented by administration
of steroids.'”> Mild to moderate, dose-dependent,
reversible neuropathy has also been reported with
DCT, but less frequently as compared to PCT.'* No
cardiac toxicity has been observed with DCT. As with
PCT, alopecia is seen in the majority of patients.

Since taxanes and anthracyclines are among the
most effective agents against breast cancer displaying
different mechanism of action, their combination is a
logical step in developing new active chemotherapy
regimens to improve the therapeutic results in this
disease. Recent phase II studies have shown that DCT
and PCT can be effectively combined with anthracy-
clines, increasing the response rate up to 90%.
However, the combination of PCT and doxorubicin
is complicated by a relatively high risk of cardiotoxi-
city.”>™” In a phase I study with the combination of
PCT and doxorubicin, 50% of the patients showed a
reduced left ventricular ejection fraction and 20% of
them developed congestive heart failure.'® In contrast,
DCT is rarely associated with cardiotoxicity." Unlike
PCT, DCT does not appear to increase the cardiotoxic
effect of both doxorubicin and epirubicin.?*~>*

The response rate of epirubicin and doxorubicin as
first-line regimen of breast cancer ranges from 25 to
62%.%* Mitoxantrone (MX) is an anthracendione
inducing an objective response rate of 13-51% in
patients with MBC.?°%> The toxicity profile of MX is
significantly better than that of other anthracycline-
based regimens, especially in terms of alopecia,
nausea, vomiting and cardiotoxicity.?®?”

Kouroussis et al.’ conducted a dose-escalation
study of DCT in combination with MX as first-line
treatment in patients with MBC and found a
response rate of 78% when chemotherapy was
administered every third week. The median duration
of response was 12.5 months. No cardiac toxicity
could be shown. Grade 2 and 3 neurosensory toxicity
occurred in 17% of the patients.

Taxanes can be effectively given on a weekly
schedule without increasing toxicity. Since DCT might
be considered the more active taxane in MBC, we
initiated a phase II study in order to evaluate the
efficacy and toxicity of the combination of dose-dense
weekly DCT and biweekly MX in patients with MBC.

Materials and methods

A total of 36 patients with advanced MBC were
included in this phase II study, which was performed
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Table 1. Treatment plan

Day
22 29 36 43 50

1 8 15

DCT35mg/m?> x X X X X X
MX 6 mg/m? X x X

in two centers. Inclusion criteria were as follows: age
18-78 years; WHO performance status (PS) of 0-2;
measurable disease; life expectancy of at least 3
months; adequate hematologic parameters; adequate
hepatic (serum bilirubin <1.5mg/dl), renal (serum
creatinine <1.5mg/dl) and cardiac function.

During the treatment period, patients received
DCT at 35mg/m? i.v. over 1h once a week and MTX
at 6mg/m? i.v. as bolus injection every second week,
starting with the administration of both substances in
the first week (Table 1).

Chemotherapy was administered over 6 weeks of
an 8-week period followed by a rest of 2 weeks.

As premedication dexamethasone 8-16 mg i.v. and
ondansetron 8 mg i.v. were given prior to DCT and
MX.

In order to assess the efficacy of this treatment a re-
evaluation of the metastatic status was performed
during the 2 weeks of the recovery period. Tumor
response was assessed according to the WHO
criteria. Patients with a regression or a steady disease
continued the chemotherapy for a maximum of two
more intervals. Then the treatment plan lasted for a
maximum of 24 weeks (18 weeks of therapy and 6
weeks of recovery). Patients with progressive disease
were switched to another chemotherapy regimen.

Hematologic and non-hematologic parameters
were determined before each administration of
chemotherapy to measure the toxicity of this treat-
ment according to the WHO criteria. If necessary,
patients received granulocyte colony stimulation
factor. Therapy was continued in the presence
of a leukocyte count >1500/ul, platelet count
>75000/ul, hemoglobin count >8.0mg/dl and no
grade 3 or 4 non-hematological toxicity.

Results
Characteristics of the patients

Thirty-six patients with advanced MBC were en-
rolled. The mean age was 56.1+1.6 years. Twenty-
seven patients had two or more involved organs. The
median number of metastatic sites was 2 (range 1-5).
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Twenty-nine (81%) had visceral metastasis. Eighteen
patients (50%) had not received prior chemotherapy.
Thirty-three percent (z=12) of the patients had
previous adjuvant chemotherapy. Ten patients
(28%) were pretreated with anthracyclines. Seventy-
eight percent (#=28) of the patients got this
treatment as first-line therapy, 22% (n=8) as
second-line chemotherapy.

Response

A total of 382 cycles were administered. The median
number of administered cycles was 12 (range 2-24),
referring to two chemotherapy blocks. Thirty-five
patients were assessable for tumor response. The
overall response rate was 40%, assessed by physical
examination, X-ray, computed tomography or ultra-
sound investigation. No complete responses (CR)
occurred in this study population. Partial responses
(PR) were seen in 14 patients (40%). Fourteen
patients had a stable disease (SD) on therapy
(40%). Disease progression (PD) during chemother-
apy occurred in seven patients (20%) (Table 2).

Three patients discontinued the treatment after 2—
4 weeks because of rapidly progressing disease.

Remissions were seen at all kinds of metastatic
sites. Six of the 14 patients with PR had received prior
therapy with anthracyclines, 13 of the 29 patients
(45%) with visceral metastasis showed a PR and eight
patients (28%) a SD. Five of the patients with PR
received this chemotherapy as second-line therapy.

The median time to progression was 3 months
(range 0-23 months). The median duration of
response was 7 months, with intervals from 1 to 23
months. At present three of those patients (6, 8 and
10 months after treatment) show no sign of
progression.

Toxicity

Leukopenia was observed in 27 patients (75%). Four
patients. (11%) developed grade 1 and six patients
(17%) grade 2 leukopenia. Seventeen patients (47%)
experienced leukopenia grade 3. However, no
patient was hospitalized due to leukopenic fever.

Table 2. Response of the therapy [patients n=35 (%)]

CR PR SD PD
0 14 14 7
0 40 40 20

Table 3. Hematological toxicity of the treatment

Hematological toxicity Grade
1 2 3 4
Leukopenia n 4 6 17 0
% 1 17 47 0
Anemia n 17 7 0 0
% 47 19 0 0
Thrombocytopenia n 6 1 0 0
% 17 3 0 0

No grade 4 leukopenia was observed. In order to
administer the chemotherapy in a timely manner,
patients with grade 3 leukopenia received granulo-
cyte colony stimulating factor. Anemia was seen in 24
of the patients (67%) including grade 1 and grade 2
toxicity. Seven patients (20%) showed a mild
thrombocytopenia of grade 1 or 2 (Table 3).

Non-hematological toxicity was mild to moderate.
Nevertheless two patients discontinued the treat-
ment because of pronounced mucositis and esopha-
gitis. Reversible grade 1 and 2 alopecia was observed
in 23 of the patients (64%). Twenty-five of the
patients (69%) reported mild to moderate nausea
and vomiting. Two cases of moderate dysuria and
relapsing urinary tract infection, two cases of
moderate neuropathy, and one case of dyspnea
occurred. No cardiac failure was observed.

One patient died suddenly during therapy. She
was 69 years of age, and had advanced MBC with
liver metastases and bone involvement. Four years
(47 month) before, death nodal-positive breast
cancer was diagnosed and she received an adjuvant
chemotherapy (CMF) and tamoxifen after surgery
and radiation. Thirty-one months later advanced
bone metastases were found, and she was put on
letrozol daily and pamidronate monthly. After 3
months MBC progressed with liver metastasis and
chemotherapy of DCT and MX was started. No
concomitant diseases were present; ECG and a
transthoracic echocardiogram showed no pathologic
results while starting therapy. The duration of
therapy was 5 weeks without complaints. At this
time the patient showed no hematological toxicity;
she has not received granulocyte colony stimulating
factor. The counts of thrombocytes were normal and
the kreatinine values were slightly increased. Other
laboratory parameters were normal. Eight days after
the fifth application of chemotherapy the patient
died by sudden death with a few minutes history of
dyspnea reported by her husband. The family
physician found her in the bathroom without
consciousness, breathing and circulation. He sup-
posed pulmonary embolism and decided not to start

Anti-Cancer Drugs - Vol 13 - 2002 829



E Konig et al.

cardiopulmonary resuscitation. The toxicity profiles
of DCT and MX do not include thromboses or
pulmonary embolism. From this perspective, a causal
relationship between the serious adverse event and
the chemotherapy was considered unlikely.

Discussion

Recent phase II studies with DCT and/or MX in
patients with breast cancer showed promising results
concerning efficacy and safety of the treatment
regimen.

Trudeau et al.® administered DCT (100 mg/m?) as
first-line therapy every 3 weeks to patients with MBC
and reported an overall response rate of 56%.
Docetaxel as second-line therapy in advanced breast
cancer led to an overall response rate of 40%.%% It
could be demonstrated in several studies that the
combination of DCT with a number of other
cytotoxic agents had an enhanced activity.?® Phase
I/Il studies showed high response rates when DCT
was combined with doxorubicin.*°

The activity of MX against breast cancer is high and
therefore the effectiveness is comparable to single
administration of doxorubicin.>"3%33

Von Minckewitz et al>* reported an overall
response rate of 37% in 32 evaluated patients (three
complete and nine partial remissions) treated with a
combination of DCT and MX. SD was observed in a
further 56% of the patients.

In our trial, DCT and MX were administered as
chemotherapy in patients with high-risk metastatic
breast cancer in an outpatient setting. The patient
population was characterized by a high grade of
visceral metastasis. Thirty-three percent had pre-
viously been exposed to adjuvant or palliative
anthracycline-based chemotherapy.

Our treatment regimen resulted in an overall
response rate of 40%, but we observed no complete
remission. This could be related to the high
prevalence of visceral involvement, bone metastasis,
relatively high tumor burden and prior chemother-
apy. Despite these unfavorable patient characteris-
tics, responses occurred at all disease sites, including
a high response rate in patients with liver or visceral
involvement. During the treatment 40% of the
patients showed a stabilization of the disease.

In summary, the results of our study confirm the
activity of DCT and MX reported in recent phase II
studies.

In preliminary studies investigating the combina-
tion of anthracyclines and DCT, neutropenia and
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neutropenic fever were the main dose-limiting events
determining severe myelosuppression as the main
toxic effect of this combination.

In the present study, the combination of DCT and
MX was well tolerated. The most important toxicity
consisted of neutropenia, but no grade 4 leukopenia
or leukopenic fever was observed. One reason for
this finding is possibly the relatively mild side effects
of MX compared to the toxicity profile of other
anthracyclines like doxorubicin or epirubicin. A
second reason could be the use of granulocyte
colony stimulating factor in our trial. Other hemato-
logic toxicities in our study were mild to moderate.

Kerbrat et al. reported a 16-19% decrease in left
ventricular ejection fraction (LVEF) in three patients
who received a combination of epirubicin and
DCT.?? Investigating the combination of doxorubicin
and DCT, Dieras et al.>® and Misset et al.>° observed
a decrease of LVEF in 10 and 2% of the patients,
respectively. Other studies determined a 4% inci-
dence of cardiac heard failure in the treatment of
metastatic breast cancer with DCT and doxorubi-
cin.37-38

However, our treatment regimen with DCT in
combination with MX was not associated with
congestive heard failure or decreased LVEF, which
was probably due to the low toxicity profile of MX.
This observation suggests that our schedule is safe in
terms of cardiotoxicity for patients with normal
baseline cardiac function. One patient died suddenly
during therapy 8 days after the fifth application,
probably because of a pulmonary embolism. This was
judged to be unlikely related to the therapy (see
Results).

However, two patients developed a severe muco-
sitis/esophagitis and had therefore to discontinue
chemotherapy, but other non-hematologic toxicity
did not exceed grade 2. Because of the pretreatment
with corticosteroid, fluid retention was only a minor
clinical problem during our clinical trial.

Dose-dense DCT and MX combines both clinical
activity and convenience for the patients. Therefore
this regimen is a promising therapy in MBC.

Conclusions

In summary, dose-dense DCT (35 mg/m* weekly) in
combination with MX (6mg/m® biweekly) is a
feasible and active combination for patients with
MBC. In our phase II study a high-risk population
with advanced MBC was recruited. Nevertheless, the
overall response rate was 40%, the rate of stable
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disease 40%. The regimen was associated with a
remarkably tolerable toxicity profile. However, this
data has to be confirmed by large-scale phase III
clinical trials with a longer follow-up phase.
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