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Summary

During the last few years progress in breast cancer (BC) chemotherapy (CT) was made through the incorporation of
taxanes into treatment schedules, the manipulation of dose-size and dose-density of our most active cytotoxic agents and
recently, through the incorporation of trastuzumab into treatment schedules for all stages of BC. Further progress is fore-
seen by incorporating additional molecularly targeted therapies into treatment schemas and by improved molecular clas-
sification of disease based on gene expression profiles and signatures that might predict for prognosis and response to
chemotherapy. In this review, the main findings related to these topics are summarized, currently recommended chemo-
therapy treatment options are discussed, and future directions of research are alighted.
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NOVI STANDARDI U KEMOTERAPIJI RAKA DOJKE

Sa`etak

Tijekom posljednjih nekoliko godina u kemoterapiji raka dojke postignut je napredak uvo|enjem taksana u plan
lije~enja, mogu}no{}u prilagodbe veli~ine i u~estalosti doziranja najdjelatnijih citotoksi~nih lijekova, a odnedavno i
uvo|enjem trastuzumaba u protokole za sve stadije raka dojke. Daljnji se napredak o~ekuje od uvo|enja dodatnih ciljanih
biolo{kih terapija u shemu lije~enja i boljom biolo{kom klasifikacijom bolesti koja se temelji na obilje`jima genske ekspre-
sije prema kojima bi bilo mogu}e dati prognozu i predvidjeti odgovor na kemoterapiju. U ovom preglednom ~lanku uk-
ratko su opisane glavne spoznaje na tu temu, raspravlja se o danas preporu~ljivim mogu}nostima kemoterapijskog
lije~enja te poja{njava u kojem smjeru }e se kretati istra`ivanja u budu}nosti.

KLJU^NE RIJE^I: rak dojke, kemoterapija, ciljana biolo{ka terapija

INTRODUCTION

Breast cancer is a major health concern af-
fecting millions of women around the globe:
more than one million new cases were diagnosed
in 2002 worldwide (1). It is the most common
cause of cancer death among European women.
Improvements in early diagnosis and in treat-
ment have resulted in improved survival of all
subsets of breast cancer patients. During the last
few years progress in breast cancer (BC) chemo-
therapy (CT) was made through the incorpora-

tion of taxanes into treatment schedules, the ma-
nipulation of dose-size and dose-density of our
most active cytotoxic agents and recently,
through the incorporation of trastuzumab into
treatment schedules for all stages of BC.

THE ROLE OF TAXANES

The addition of taxanes to anthracycline-ba-
sed chemotherapy resulted in higher disease con-
trol rates and prolonged progression-free sur-
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vival of patients with metastatic disease. How-
ever, the clear guidelines for optimal use of
taxanes in metastatic setting are still lacking. Ac-
cording to the results of the meta- analysis per-
formed in 3953 patients enrolled in 11 trials the
incorporation of taxanes alone or in combination
with anthracyclines in the first line therapy for
metastatic breast cancer (MBC) resulted in better
objective response rate and time to progression
but in increased overall survival (2). Since the
goal of therapy in MBC is still palliation of symp-
toms with possible prolongation of life, the use of
more toxic taxane-anthracycline combinations
should be judged on the individual basis for each
patient, taking into consideration patient’s age,
performance status, extend of disease and previ-
ous therapy.

The addition of taxanes to anthracycli-
ne-based chemotherapy resulted in significantly
lower risk of relapse in 6 large prospective trials
with more than 4.5 year follow-up (INT 0148,
NSABP B-28, BCIRG 001, PACS 01, GEICAM,
and ECOG E2197) (3-8). However, in only three
out of six trials significant survival gain of 3 to
7% was observed (3, 5, 6) (Figure 1), with most of
the trials showing that the benefit of taxanes may
be confined to HR-low tumors . Although many
would argue that there is now “level 1” evidence

that incorporation of taxanes into A-based regi-
mens improves survival, some discomfort per-
sists in view of the suboptimal control arm in
three out of four trials; of note, only the PACS 01
trial used a proper control arm, consisting in six
cycles of FEC 100. Subset analysis of INT 0148
showed that the benefit of adding taxane to
anthracycline is confined to the subset of ER-low
tumors. Interestingly, the only trial showing a
strong effect of the taxane regimen in ER-positive
patients is BCIRG trial, which is also the only one
with reported higher rate of amenorrhea in
taxane containing arm. The threshold for using
anthracycline and taxane-based regimens is
lower for women with ER-absent or low tumors
or showing other aggressive biological features.
Preference should be given to regimens that have
been subjected to a 5 year follow-up: namely the
sequence of AC� paclitaxel or docetaxel, the se-
quence of FEC� docetaxel and the TAC regimen.
In the large E1199 adjuvant trial, comparing AC
followed by either paclitaxel or docetaxel, every
3 week or weekly, no significant difference in
terms of DFS benefit was observed among two
taxanes (9). So far, none of these treatment op-
tions seems to be associated with an increased
risk of leukemia or myelodysplastic syndrome or
congestive heart failure. Long-term functional
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Figure 1. Taxane benefits in six large adjuvant trials with more than 4.5 year follow-up



cardiac assessment and cognitive function as-
sessment, however, are still lacking.

DOSE - DENSITY AND DOSE-SIZE
MODIFICATIONS

Dose dense application of chemotherapeutic
agents and “metronomic” chemotherapy, which
refers to frequent administration of small doses
of cytotoxic drugs are two elegant concepts un-
der active evaluation. In CALGB 9741 trial the
dose-dense application of AC� paclitaxel with
GCSF support resulted in a significant risk reduc-
tion for relapse (RR=0.80; 95% CI= 0.67-0.96), but
not for death (RR= 0.85; 95% CI= 0.68-1.05 ); the
subset analyses according to HR revealed that
the benefit is confined to ER negative tumors
(10). So far, no major differences in toxicity be-
tween the dose dense and standard schedules
have been reported. However, before any major
changes in standards of care occur, these results
should be independently confirmed and all ef-
forts should be made in order to identify the sub-
groups of patients most likely to benefit from the
expensive dose-densification approach. More
frequent, weekly administration of paclitaxel
proved superior to once-every 3-weeks adminis-
tration in CALGB9840 metastatic disease trial
(11) and in the recently reported adjuvant INT
E1199 trial (9).

INCORPORATION OF TRASTUZUMAB

Not surprisingly, the addition of targeted
therapy, namely trastuzumab, revolutionized the
results of systemic therapy in BC. In metastatic
disease the addition of trastuzumab to taxanes
resulted in superior response rates, time to pro-
gression and survival (12, 13). In M77001 trial a
significant improvement in median survival of 6,
5 months was achieved by the addition of
trastuzumab to docetaxel (13). Four large multi-
center adjuvant trials: NSABP B31/ NCCTG
N9831, HERA, BCIRG 006 and Fin-HER, uni-
formly confirmed a huge benefit of trastuzumab
when combined with chemotherapy in early BC
(14-18). With a very brief follow-up of 24 to 38
months, all four trials showed highly significant
reductions in the risk of recurrence (with hazard

ratios of relapse ranging from 0,42 to 0,61), with
significant prolongation of overall survival al-
ready observed in the joint analysis of NSABP
B31 and NCCTG N9831 trial and in the HERA
trial (14,16). The major concern goes to cardio-
toxicity, the rate of which was between 0.5 -3.4%
in adjuvant trastuzumab trials (Table 2). Cardio-
toxicity was found to be higher in older women,
women with pre-existing cardiac diseases and in
women with previous anthracycline exposure or
concomitant taxane-trastuzumab therapy. De-
spite the exiting results obtained with adjuvant
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Table 1.
RESULTS OF ADJUVANT TRASTUZUMAB TRIALS

NSABP B31/NCCTG 9831

DDFS

OS

HR = 0.47

HR = 0.67

2p = 8 X 10 -10

2p = 0.015

HERA

DFS

OS

HR = 0.63

HR = 0.63

p < 0.0001

p < 0.0051

BCIRG 006

AC � TH

DFS

OS

TCH

DFS

OS

HR = 0.49

ND

HR = 0.61

ND

p < 0.0001

p < 0.0001

Fin-HER

RFS

OS

HR = 0.42

HR = 0.41

p = 0.01

p = 0.07

DDFS: Distant-disease free survival; RFS: Relapse-free survival; DFS: Disea-

se-free survival; OS: Overall survival; HR= Hazard Ratio.

Table 2.
CARDIOTOXICITY IN ADJUVANT TRASTUZUMAB TRIALS

Trial, Regimen
No. of women

at risk

Class 3-4 CHF

NYHA

No. of pts (%)

HERA

Observation

T X 1 y

1693

1694

0 (0)

9 (0.5)

NSABP B31

AC � P

AC � P + T

872

864

3 (0.3)

30 (3.4)

NCCTG N9831

AC � P

AC � P + T

AC � P � T

807

808

842

0 (0)

20 (2.4)

12 (1.4)

BCIRG 006

AC � D

DCb + T

AC � D + T

1050

1056

1068

3 (0.2)

4 (0.3)

17 (1.5)

T: trastuzumab; A: anthracycline, C: cyclophosphamide; P: paclitaxel; D: doceta-

xel; Cb: carboplatin



trastuzumab, there are still several unresolved
questions about the optimal use of trastuzumab
in the adjuvant setting, such as the best modality
of trastuzumab administration, the duration of
therapy, the long-term efficacy and toxicity.

FUTURE DIRECTIONS

Further progress can be achieved by the in-
troduction of new chemotherapeutic agents and
new targeted drugs and by the incorporation of
individualized treatment strategies based on mo-
lecular markers of prognosis and response to
therapy in our daily practice. As the result of a
major shift on thinking, in 2005 St. Gallen consen-
sus the risk of relapse is no more the major deter-
minant of treatment decision (19); it comes sec-
ond after determination “endocrine-responsive-
ness” of each particular patient. This paradigm
shift comes from the growing evidence that en-
docrine-nonresponsive, i.e. hormone receptor-
negative patients benefit much more from che-
motherapy (20) and that there is a subset of
HR-rich patients with excellent prognosis when
treated by hormonal therapy alone. There are
preliminary data showing that gene expression
profiles and signatures might be an excellent pre-
dictor for prognosis and response to each partic-
ular therapy, the hypotheses being currently
tested in prospective manner in the large
MINDACT trial; but there is still a long way to go
before we will be able to tailor therapy in each
particular patient.
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