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Expanding options in breast cancer

John P Crown
St Vincent’s Hospital, Dublin, Ireland.

In metastatic breast cancer, docetaxel is the only drug to
have shown superior activity to doxorubicin [objective
response rates (ORRs) 48 versus 33%] by direct compari-
son in a randomized trial. Importantly, this greater aetiv-
ity was accompanied by a lower risk of cardiotoxicity.
Docetaxel has also proved superior to various combina-
tion regimens in patients who had previously failed
anthracyclines. In the comparison versus mitomycin C
plus vinblastine, survival was significantly prolonged in
the docetaxel arm. The combination of paclitaxel with
doxorubicin has achieved remarkably high rates of re-
sponse. However, the combination is cardiotoxic (with the
highest response rates reporting an incidence of clinical
congestive heart failure in the region of 18%). in compari-
son, the combination of docetaxel with doxorubicin, while
also highly active (ORR > 70%), is relatively non-cardio-
toxic (with only one case of clinical congestive heart fail-
ure in 96 patients treated). Given that docetaxel appears
to be the most active single agent in metastatic breast
cancer, there is a compelling case for the drug to be evalu-
ated in the adjuvant setting and such studies are ongo-
ing. [© 1999 Lippincott Williams & Wilkins.]
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Introduction

Breast cancer is probably the most chemosensitive
of the common adult solid tumors. There is clear-
cut evidence of the palliative benefit of chemo-
therapy in patients with metastatic disease.' It is
likely that survival is prolonged by a median of
around 1-year and certain patients who are appar-
ently terminally ill are restored to reasonable
health for several years. However, durable chemo-
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therapy-induced remissions are rare to the point
of being anecdotal.’** There is therefore a pressing
need for improvements in therapy.

Active new agents in breast cancer

A wide range of drugs are active in metastatic
breast cancer. These include cisplatin, cyclophos-
phamide, mitoxantrone, 5-fluorouracil (5-FU) and
(historically the most active single agent)
doxorubicin. Recent attention has focussed on the
activity of several new drugs, most notably the
taxanes. Docetaxel as a first-line treatment for
metastatic breast cancer has achieved response
rates ranging from 52-68%, in phase II trials, and
paclitaxel from 32-62%.>° In the second-line set-
ting, the response rates ranged from 2-58% for
docetaxel and from 6-48% for paclitaxel.>®

Comparative efficacy versus single-agent
doxorubicin

Given these encouraging phase II data, it was in-
cumbent on investigators to compare these new
agents against standard therapy in randomized tri-
als. In one important trial (the International
TAX303 study), docetaxel 100 mg/m? was com-
pared to doxorubicin 75 mg/m* in patients who
had previously failed chemotherapy containing an
alkylating agent.”™ In 53% of cases, the prior
chemotherapy was for advanced disease. In this
study, in which the drugs were administered at
what was in effect the maximum tolerated single-
agent dose, docetaxel proved substantially more
active than doxorubicin (Table 1). The 48% over-
all response rate (ORR) observed with docetaxel
was significantly greater (p = 0.008) than that in
patients assigned to the doxorubicin arm.

There was no difference in overall survival be-
tween the two groups. This can be attributed. at
least in part. to the unofficial crossover of patients
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Table 1. Efficacy (by intention to treat) and tolerability of docetaxel versus doxorubicin in 326 patients who had failed
previous alkylating chemotherapy>’#

Docetaxel (100 mg/m?) Doxorubicin (75 mg/m?)

Efficacy
No. of patients 161 165
Complete response 7% 4%
Partial response 41% 29%
Overall response rate 48% 33%"
Median time to progression 22 weeks 18 weeks™*

Safety
No. of patients 159 163
Febrile neutropenia 6% 12%
Infection 4% 2.5%
Vomiting 3% 12%
Fluid retention 5% 0%
Congestive heart failure 0% 4%
Discontinuation due to toxicity 12% 16%

*p=0.008; **p=0.01.

from the doxorubicin arm of the study into the
docetaxel arm. However, the difference between
the two drugs in time to treatment failure (median
22 weeks with docetaxel versus 18 weeks with
doxorubicin) was significant at the p = 0.01 level
on the Wilcoxon test.

Single agents have been compared with
doxorubicin in three other randomized trials, two
involving paclitaxel (using a short or long infu-
sion) and one mitoxantrone.**!? Given the differ-
ence in patient populations, comparisons across
trials must be treated with caution. However, it is
interesting to note from the four comparative stud-
ies that docetaxel is the only agent to have shown
clear superiority over doxorubicin (Figure 1).

Toxicity versus doxorubicin

Docetaxel also demonstrated an advantage over
doxorubicin when the two single agents were
compared for toxicity (Table 1).>™* The rates of
febrile neutropenia, infection, vomiting and sto-
matitis were lower in patients randomized to
docetaxel than in those administered doxorubicin.
The incidence of neurotoxicity was higher in the
docetaxel arm (5 versus 0%), as was the incidence
of fluid retention. However, potentially of greatest
importance is the risk of cardiotoxicity. None of
the docetaxel patients developed clinical conges-
tive heart failure (CHF), while CHF developed in
4% of patients receiving doxorubicin. The relative
cardiotoxicity of doxorubicin is supported by data
from the EORTC and Intergroup comparisons of
the anthracycline versus paclitaxel.®**! With the
60 mg/m? dose of doxorubicin, 9% of 224 patients
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Figure 1. Phase Ill randomized studies with single agents
versus doxorubicin: relative differences.>'? RR: response
rate, TTP: time to progression, MST: median survival time.

exposed developed CHF. This figure was 5% in the
EORTC study in which 165 patients received
75 mg/m? doxorubicin.

Docetaxel versus combination chemotherapy in
anthracycline failure

Patients who have failed anthracycline chemo-
therapy represent a group whose metastatic dis-
ease is very difficult to manage. In three large,
prospective randomized trials, single-agent
docetaxel has been compared with combination
chemotherapy in these patients (Table 2).!3-
Single-agent 100 mg/m?* docetaxel proved sig-
nificantly superior to the comparator regimens of
mitomycin plus vinblastine and methotrexate plus
5-FU in terms both of ORRs and median time to
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Table 2. Docetaxel 100 mg/m? versus combination regimens following anthracycline failure: the results of three randomized

trials'®-18
No. of patients evaluable Response rates Median time
Study for response (both arms) (CR + PR) (%) to progression (weeks)
Nabholtz'>-1® Docetaxel MV Docetaxel MV
392 30 12 19 11
p < 0.0001 p=0.001
Sjostrom? Docetaxel MF Docetaxel MF
282 42 21 27 13
p = 0.0001 p < 0.001
Guastella'® Docetaxel NAF Docetaxel NAF
176 41 39 30 25
NS NS

Comparator regimens: MV, mitomycin/vinblastine; MF, methotrexate/5-flourouracil; NAF, vinorelbine/continuous infusion 5-flourouracil. CR, complete

remission; PR, partial remission.

progression. In the study versus mitomycin C plus
vinblastine, patients randomized to docetaxel also
experienced significantly longer survival (median
11.4 versus 8.7 months; Wilcoxon p = 0.027). This
result is impressive given the paucity of other data
showing that salvage chemotherapy can alter sur-
vival. Docetaxel was equi-efficacious with the
highly active regimen of continuous infusion 5-FU
plus vinorelbine.

New combinations in metastatic disease

Based on the single-agent activity observed with
the anthracyclines and the taxanes, it was logical
to assess the feasibility of the combination of the
two agents. Gianni ef al. studied a group of pa-
tients with no prior chemotherapy (including no
prior adjuvant chemotherapy) who received
paclitaxel 200 mg/m? in combination with
doxorubicin 60 mg/m*." Although the ORR of 94%
was extremely high (even in these chemotherapy-
naive patients), so too was the 21% incidence of
CHF. Subsequently numerous studies with varying
doses, schedules and sequence of administration,
limiting the median cumulative dose of
doxorubicin have been undertaken with the
paclitaxel/doxorubicin combination in an attempt
to reduce the incidence of CHF."!

Given their different toxicity profiles and evi-
dence of non-cross resistance. the combination of
docetaxel with doxorubicin was studied. In a
dose-finding study in 42 patients (59% of whom
had had prior adjuvant therapy), Dieras et al.
found neutropenia to be the dose-limiting toxic-
ity.**** Grade 3/4 non-hematological toxicities
were uncommon and the combinations of either
50 mg m- doxorubicin plus 75 mg/m* docetaxel

or 60 mg/m? of both drugs were recommended for
further phase II studies. Importantly, although left
ventricular ejection fraction decreased in a small
number of patients, Dieras et al. found no cases of
CHF, even among the 23 evaluable patients ex-
posed to a cumulative dose of greater than
360 mg/m? doxorubicin. The ORR in this study
was 71%, and 86% at the dose levels recom-
mended for further studies. The phase II portion
(docetaxel 75 mg/m? combined with doxorubicin
50 mg/m?) of this study has confirmed these re-
sults, with 0% CHF (median cumulative dose
doxorubicin 401 mg/m?, range: 49-606 mg/m?)
and an ORR of 76%.%

Nabholtz et al. studied docetaxel 75 mg/m? in
combination with both doxorubicin 50 mg/m? and
cyclophosphamide 500 mg/m? (the ‘TAC’ regimen)
in 52 patients, 39% of whom had received prior
adjuvant chemotherapy.”” An ORR of 73% was re-
ported in 48 evaluable patients. The cardiotoxicity
of the triple regimen was again relatively slight,
with only one case of clinical CHF reported (in a
patient with a cumulative doxorubicin exposure of
400 mg/m?).

Based on these encouraging results two phase
[I randomized trials were undertaken. The first
trial compared doxorubicin (50 mg/m?) plus
docetaxel (75 mg/m?) to doxorubicin (60 mg/m?)
plus cyclophosphamide (600 mg/m?) in patients
with metastatic breast cancer who had not re-
ceived prior chemotherapy for metastatic disease:
however. prior adjuvant therapy was allowed. The
second study compared docetaxel (75 mg/m?)
plus doxorubicin (50 mg/m?) plus cyclophospha-
mide (500 mg/m*) to 5-FU (500 mg/m?) plus
doxorubicin (50 mg/m*) plus cyclophosphamide
(500 mg/m?). Results from these trials are awaited.
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Adjuvant therapy

There is an urgent need for promising new combi-
nations to be studied in the adjuvant setting. This
applies to the range of new drugs. However, the
case for the inclusion of docetaxel is particularly
strong given its high level of activity in metastatic
breast cancer, including anthracycline-resistant
disease and the lack of cardiotoxicity observed
from the combination studies with anthracyclines.
The latter observation provides a powerful ration-
ale for the joint deployment of doxorubicin and
docetaxel in combination or sequential schedules.

The initial results of the CALGB trial of adjuvant
therapy in node-positive disease, in which
paclitaxel is administered following doxorubicin
and cyclophosphamide, appear promising.®® Al-
though the results of a direct comparison between
docetaxel and paclitaxel are still awaited, the body
of available data indicate that docetaxel is at least
as and possibly more active than paclitaxel in ad-
vanced disease. This suggests that benefit should
also arise from use of the drug in the adjuvant set-
ting.

With these considerations in mind, a pilot
evaluation of certain candidate adjuvant therapy
regimens was undertaken in patients with node-
positive breast cancer. The aim was to use maxi-
mum doses of effective agents in sequence: the
protocol therefore called for three cycles of
doxorubicin 75 mg/m? to be followed by three cy-
cles of docetaxel 100 mg/m? and finally three cy-
cles of CMF. Centers in Brussels and Dublin stud-
ied both 2- and 3-week schedules for doxorubicin
and docetaxel. The former schedule resulted in
unacceptable mucocutaneous toxicity. The 3-
week schedule, however, was safe and feasible,
and has now been included in a major interna-
tional trial (the ‘BIG’ Study). In this study, more
than 2000 patients will be randomized to four
arms: doxorubicin followed by CMF, doxorubicin
followed by docetaxel and then CMF, doxorubicin
and docetaxel administered simultaneously and
followed by CMF, and doxorubicin plus cyclo-
phosphamide followed by CMF. This trial is de-
signed to evaluate both the contribution of
docetaxel and the possibly different effects of se-
quential delivery versus drug combination.

High-dose chemotherapy

Following the development of autologous bone mar-
row transplantation (ABMT), which allowed sub-
stantial dose escalation, and the deployment of
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colony stimulating factors, which shortened the pe-
riod of neutropenia, the use in the late 1980s and
early 1990s of cytokine-mobilized peripheral blood
progenitor cells dramatically reduced toxic mortality
and facilitated multiple high-dose chemotherapy.

Both filgrastim and lenograstim effectively mo-
bilize peripheral blood progenitor cells (PBPCs).
However, evidence from two recent studies in
which patients received both cytokines in a bal-
anced crossover design suggests that, on a micro-
gram for microgram basis, lenograstim mobilizes
significantly more progenitors than filgrastim.*"*
This was evident both in the mean peak CD34"
cell count and in colony-forming units.

In metastatic breast cancer, the use of high-dose
chemotherapy with PBPC or ABMT support as
first-line treatment or (more commonly) as con-
solidation therapy in responders has resulted in
exceptionally high complete remission rates of
50-70%. Between 10 and 25% of these complete
responses appear durable. In the adjuvant therapy
of patients with multiple lymph node involve-
ment, up to 70% 5-year disease-free survival has
been reported in patients treated with high-dose
chemotherapy. Such results are far superior to
those in historical controls. Nevertheless, there is
clear potential for selection bias in the recruitment
of patients to high-dose studies and hence an ur-
gent need for the technique to be subjected to
randomized trial.

In the first such trial, patients received either
high- or conventional-dose chemotherapy as ini-
tial therapy for metastatic disease.?? Those treated
with high-dose chemotherapy enjoyed a signifi-
cant advantage in both disease-free and overall
survival. In the trial by Peters et al.,, 98 patients
who achieved complete response after intensive
doxorubicin-based therapy were randomized ei-
ther to immediate high-dose consolidation therapy
or to an observation group, with high-dose treat-
ment reserved for salvage therapy on relapse.®
Disease-free survival was lengthened by high-
dose chemotherapy (0.9 versus 0.3 years). How-
ever, overall survival was longer in patients as-
signed to observation followed by salvage trans-
plantation (3.2 versus 1.9 years).

In the ongoing European randomized Breast
cancer Dose Intensity Study (EBDIS 1), patients
are being randomized to either four cycles of
docetaxel plus doxorubicin followed by CMF or to
docetaxel plus doxorubicin for three cycles fol-
lowed by two high-dose chemotherapy cycles in-
volving first ICE and then CPA plus thiotepa.’' This
trial should establish whether high-dose chemo-



therapy is superior to the best currently available
conventional therapy and will not be subject to
the potential bias involved in transplanting only
those patients who are initial responders.

The potential benefit of high-dose chemo-
therapy is also being studied in the adjuvant set-
ting. In the trial of Rodenhuis et al., the 35 patients
with high-risk operable breast cancer who under-
went high-dose adjuvant therapy showed no bet-
ter survival than patients randomized to conven-
tional therapy.* Similarly, high-dose tandem com-
bination chemotherapy was found not to affect
disease-free or overall survival in the study by
Hortobagyi et al®* In this trial, 78 patients with
high-risk primary breast cancer were randomized
and followed for a median of 53 months.

In the far larger Anglo-Celtic study, it is in-
tended that 600 patients with four or more positive
lymph nodes will be randomized following sur-
gery and four cycles of doxorubicin to either eight
cycles of CMF or high-dose therapy involving CPA
and CPA plus thiotepa. More than 500 patients
have now been enrolled into this trial. Similarly
large studies are ongoing in other countries in Eu-
rope and North America. Such trials are the only
means of establishing the benefit or otherwise of
high-dose chemotherapy in the adjuvant or ad-
vanced settings and participation in them should
be strongly encouraged.

Novel schedules

Recently, there has been considerable interest in
the possible schedule-dependency of chemo-
therapy in breast cancer. This is reflected, for ex-
ample, in trials of infusional 5-FU and weekly
paclitaxel. Loeffler et al. have recently presented
interesting preliminary data suggesting that
weekly doses of 35-43 mg/m? docetaxel can be
administered with reduced myelosuppression but
undiminished activity (ORRs ~50% in second-line
therapy).* The dose-limiting toxicity with such
schedules is fatigue/asthenia. Neuropathy, how-
ever, is uncommon. Similar results of reduced tox-
icity with maintained efficacy were observed in
the weekly schedules studies by Hainsworth er al.
and Liick er al*** Further investigation of weekly
docetaxel is warranted in single-agent and combi-
nation studies.

The 1990s have been an exciting decade for the
advancement of breast cancer treatment. The
taxanes have played an important role in this de-
velopment and results from the adjuvant phase 111
trials are awaited 1o see if these agents will further

Expanding options in breast cancer

enhance the curative potential of treatment in this
early setting. Other areas under evaluation include
high-dose chemotherapy, gene therapy and dose
densification. These approaches and new agents
are expanding the options for the treatment of
breast cancer.
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