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Evolution of breast cancer treatment

Breast cancer is the most common female cancer, the second most common cause of
cancer death in women (after lung cancer), and the main cause of death in women
aged 45 to 55 years. In the Netherlands, the lifetime risk of developing breast cancer
is 11% amongst women [1]. In the United States similar rates are reported. This
translates into 11.500 new cases of breast cancer in the Netherlands and 211.240 new
cases of breast cancer in the United States each year. In addition, 1 out of 20 to 25
women will die because of breast cancer [2].

Currently, overall survival rates for breast cancer are 80% after 5 years and 69% after
10 years of follow-up respectively [3].

Although mortality trends have been declining since 1992, the incidence of breast
cancer in the Western World has risen since then, possibly due to the introduction of
breast cancer screening programs. This means that although breast cancer treatment
has improved over the past three decades, breast cancer still is a major subject of
concern in terms of healthcare in our society [4].

Originally, treatment of breast cancer consisted of surgery alone and was aimed at
aggressive locoregional eradication of tumor cells. In 1894 Halsted introduced the
radical mastectomy in an era where breast cancer was normally treated by wide local
excision alone which was associated with a high rate of locoregional recurrences [5].
The rationale of more aggressive locoregional therapy was based upon the hypothesis
that more extensive resection would provide a better chance of disease control. The
radical mastectomy implied “en bloc” removal of the breast, the overlying skin, both
the pectoralis major and minor muscles, and the entire axillary contents (level I, II,
and III nodes). The radical mastectomy resulted in a significant drop in local
recurrence rates, and it became the standard of care for the treatment of breast
cancer. However, despite the improvement in local control, the curative potential of
this operation remained limited. In one series that followed 1438 women who had
undergone radical mastectomy for 30 years, only 13 percent were free of disease,
while 57 percent had died of breast cancer [6]. Therefore, in the 1970-ies, it was
hypothesized that a less extensive operation, the modified radical mastectomy
(MRM), could be performed without compromising survival. The term MRM implied
complete removal of the breast tissue and the underlying fascia of the pectoralis
major muscle, and removal of some but not all of the axillary nodes (levels I and II).
Several prospective randomized trials documented equivalent survival rates with
MRM as compared to radical mastectomy, with less morbidity [7-10]. These findings
significantly changed the surgical approach to invasive breast cancer. More
importantly, however, it supported the concept that breast cancer was not a local
disease that spread contiguously, as Halsted proposed, but rather that systemic
disease was ultimately the main determinant of survival. Variations in the treatment
of local or regional disease were unlikely to affect survival.

While MRM was a less morbid procedure than radical mastectomy, it still required the
loss of the breast. The question arose as to whether the breast could be preserved
without compromising survival. Therefore breast-conserving therapy was introduced
in the seventh and eighth decade of the twentieth century. Breast conserving therapy

—
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refers to surgical removal of the tumor (with negative surgical margins) followed by
radiotherapy to eradicate any residual disease. Six randomized clinical trials directly
comparing breast conserving therapy with mastectomy and an overview of all
completed trials have shown equivalent survival between the two treatment
approaches although locoregional control rates after breast conserving therapy were
significantly lower than after modified radical mastectomy [11-20].

In addition to changes in locoregional strategy of breast cancer treatment, the
introduction of adjuvant polychemotherapy changed the concept of breast cancer
treatment dramatically.

Over the past few decades, many randomized trials have been undertaken of various
chemotherapy regiments for early breast cancer, and the data of these trials were
included in quinquennial meta-analyses published by the Early Breast Cancer
Trialists’ Collaborative Group (EBCTCG).

This meta-analysis summarized results of every randomized trial that began before
1990 and involved treatment groups that differed only with respect to the chemo-
therapy regimens that were being compared. In 47 trials comparing combination
chemotherapy with no chemotherapy, a significant reduction in mortality occurred in
patients receiving chemotherapy irrespective of nodal status (negative vs. positive),
estrogen receptor (ER) status (ER-rich vs. ER-unknown, or ER-poor), and whether or
not hormonal therapy was administered. The benefit of chemotherapy, however, did
vary substantially according to patient age and menopausal status. For all women
younger than 50 years at randomization, combination chemotherapy improved 10-
year survival from 71% to 78% for those with node-negative disease (an absolute
benefit of 7%), and from 42% to 53% for those with node-positive disease (an absolute
benefit of 11%). For women between 50 and 69 years at randomization, combination
chemotherapy improved 10-year survival from 67% to 69% for those with node-
negative disease (an absolute gain of 2%), and from 46% to 49% for those with node-
positive disease (an absolute gain of 3%) [21, 22].

European Organization for Research and Treatment of Cancer

All studies presented in this thesis are derived from trials originated and conducted
by the EORTC Breast Cancer Group. The work of this thesis has to a significant extent
been performed during a fellowship at the Data Center of the European Organization
for Research and Treatment of Cancer (EORTC) in Brussels, Belgium.

This organization was founded in 1962 by oncologists working in the main cancer
research institutes of the EU countries and Switzerland. It was named Groupe
Europe’en de Chimiotherapie Anticance reuse (GECA), and became the European
Organization for Research and Treatment of Cancer (EORTC) in 1968.

In 2004, group members entered a total of 4508 new patients in EORTC trials. An
additional 971 patients from other research groups were treated as part of the

intergroup study scheme managed by the EORTC Data Center, and in 2005 no less than
85 studies are open for entry and are being conducted by the EORTC Data Center.

13
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The EORTC Breast Cancer Group is a multidisciplinary group involving surgeons,
radiation oncologists and medical oncologists, pathologists, radiologists, biologists,
psychologists and research fellows. Currently, the Group includes 17 institutions with
the status of active member and 75 institutions with the status of probationary
member. The main activity of the Group has been to carry out large clinical studies
covering a wide spectrum of breast cancer patients. Translational research evaluating
correlations between clinical outcomes and biologic tumor characteristics has
become a high priority as well.

Examples of such investigations include studies presented in this thesis. Current
activities include the potential predictive value of P53 gene mutation in primary
chemotherapy of locally advanced breast cancer (EORTC 10994) and detection of
micrometastasis in sentinel lymph nodes by PCR (EORTC 10981) and the role of
radiotherapy after sentinel node biopsy in axillary node positive patients (AMAROS).
Recently a hereditary task force addressing several aspects of hereditary breast
cancer has been installed. This group is performing a large retrospective study on
archival tumor in paraffin selected from 8000 patients previously treated in
randomized EORTC trials, comparing treatment outcomes from patients carrying a
proven BRCA 1 or 2 mutation or non-carriers.

The Group has prepared and is continuously updating the Manual for Clinical
Research in Breast Cancer, used as a reference for protocol elaboration, data collection
and reporting of results (recently also online: www.bco.org breast cancer online). This
manual summarizes the major points in assessment, staging, treatment and follow-
up of breast cancer patients. It enhances the uniformity of definitions and procedures
in the various breast cancer protocols.

Within the last three years the number of patients included in clinical studies is
stable: 1008 in 2002, 1020 in 2003 and in 2004 it was 856. A total of 9 clinical trials
were open for the accrual in 2004.

Additionally, thousands of patients included in previous studies have been under
continuous follow up in order to obtain long term results.

Rationale and aims of this thesis

In this thesis, several questions regarding specific issues both in locoregional
treatment and in systemic treatment are evaluated. Therefore, the thesis is divided
into three parts. Part I addresses questions concerning systemic treatment. Part II
studies several aspects of locoregional treatment and outcome, and finally part III
discusses the question whether specific tumor characteristics can discriminate very
young patients with early stage breast cancer with a good outcome in terms of
survival from similar patients who have a poor outcome.

PartI

Concerning adjuvant systemic polychemotherapy, the aspect of timing of
administration of chemotherapy is studied. Experimental studies using murine
models in the seventies and the eighties suggested that the administration of
chemotherapy before or immediately after removal of the primary breast tumor
resulted in a significant decrease in tumor cell proliferation in metastases and a

14
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decrease in the upregulation of growth factors due to surgery [23-27].

Therefore, we tested the hypothesis that adjuvant chemotherapy given before or
immediately after surgery improves disease outcome in terms of survival and
locoregional control. In this thesis, two prospective studies conducted by the EORTC
Breast Cancer Group are presented in which neoadjuvant and perioperative
chemotherapy are evaluated.

EORTC trial 10854 studied the question whether or not chemotherapy given directly
after surgery would yield better results in terms of locoregional control, disease-free
survival and overall survival. Perioperative chemotherapy consisted of one short inten-
sive course of fluorouracil, doxorubixin, and cyclophosphamide, administered within
36 hours after surgery. The eleven-year follow up results are presented in this thesis.

EORTC trial 10902 was conducted to study whether or not the administration of
neoadjuvant chemotherapy in early breast cancer patients would lead to improved
treatment outcome as well. This thesis reports the 5-year follow up results of EORTC
trial 10902. The study group received 4 courses of fluorouracil, epirubicin, and
cylclophosphamide, administrated before surgery. The control group received the
same chemotherapeutic regimen given postoperatively.

Part II

As described above, breast-conserving surgery is similar effective in terms of long
term outcome as compared to modified radical mastectomy but is associated with a
higher locoregional recurrence rate [28]. The rationale for this finding can be
explained by the fact that breast cancer is a systemic disease rather than a loco-
regional disease. On the other hand, women who experience a locoregional
recurrence have unfavorable prognosis and not surprisingly, a locoregional recurrence
is a strong independent prognostic factor associated with unfavorable survival rates.
Nevertheless, the general assumption is therefore that more aggressive surgery does
not lead to better survival.

In relative contradiction with these findings are better survival rates described with
subsequent adjuvant radiotherapy after modified radical mastectomy compared to
modified radical mastectomy alone [29-32].

Therefore, we hypothesized that any improvement in long term outcome due to more
aggressive locoregional treatment should be accompanied by an improvement in
locoregional control.

Next, we hypothesized that a subset of patients can be identified that might benefit
from more aggressive locoregional therapy at time of diagnosis to prevent an isolated
locoregional recurrence. This subset consists of patients that developed a locoregional
recurrence after primary treatment, received therapy and eventually developed
systemic disease, but only after being disease-free for a long follow-up period. These
are patients in which locoregional recurrence is an instigator rather than an
associative factor for subsequent metastatic disease.

Therefore, we studied the question whether it is possible to identify patients in which

15
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the prevention or successful treatment of locoregional recurrences could lead to
better disease outcome. In addition, we studied the association between tumor
characteristics and locoregional recurrence.

Part III

In the last part of this thesis, tumor characteristics of breast cancer in the very young
breast cancer patient are studied. The prognostic impact of young age at onset is well
known. However, the underlying pathophysiological mechanisms remain uncertain.
Since patient age is a well-established risk factor associated with poor local control as
well as unfavorable outcome in terms of survival [33-38], we studied the possibility to
divide the very young patient group into a good- and a bad prognosis cohort. Next, we
tried to gain further insight in chemotherapy responsiveness in hormone receptor
positive- and hormone receptor negative young breast cancer patients groups since
the effect of adjuvant systemic chemotherapy in the former group has been subject of
discussion due to alternative treatment strategies and impaired chemosensitivity in
this patient group [39-43].
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CHAPTER 2

Improved survival after one course of
perioperative chemotherapy in early breast
cancer patients: long-term results from the

European Organization for Research and
Treatment of Cancer (EORTC) Trial 10854
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Abstract

The aim of this study was to examine whether one course of perioperative polychemotherapy
yields better results in terms of survival, progression-free survival (PFS) and locoregional control
than surgery alone in early stage breast cancer. From 1986 to 1991, 2795 patients with stage 1/II
breast cancer were randomised to receive either one perioperative course of an anthracycline
containing chemotherapeutic regimen within 36 hrs after surgery or surgery alone. Patients were
followed-up for overall survival, PFS and locoregional recurrence. The median follow-up period at
time of the analysis was 11 years. PFS and locoregional control were significantly better (P=0.025
and P=0.004, respectively) in the perioperative chemotherapy arm. Node-negative patients seemed
to benefit most from the perioperative FAC. Patients who received perioperative chemotherapy
and locoregional therapy alone had significantly better overall survival rates than patients who
received locoregional therapy alone (P=0.004). Patients who received additional systemic therapy
did not seem to benefit from one course of perioperative chemotherapy (P=0.65). One course of
perioperative polychemotherapy does improve PFS and locoregional control in early stage breast
cancers. This effect is still present after 11 years of follow-up.

Introduction

Systemic adjuvant therapy has been shown to improve both disease-free survival and
overall survival in breast cancer patients [1]. Over the past three decades, many
investigators have studied the benefits of adjuvant chemotherapy in breast cancer.
However, the significance of the timing of administration of chemotherapy in relation
to locoregional treatment is still a matter of debate. Experimental studies, as well as
mathematical hypotheses [2-6], have demonstrated that early timing of
chemotherapy may be more effective than standard postoperative administration of
chemotherapy.

Several randomised trials studying the effect of the administration of one dose of
chemotherapy immediately after surgery with or without subsequent prolonged
chemotherapy demonstrated better disease-free or relapse-free survival rates using
this therapeutic regimen [7-9].

In the European Organization for Research and Treatment of Cancer (EORTC) trial
10854, of which preliminary results have been published previously, a similar effect
was observed at a median follow-up time of 41months [10]. In this report, we will
focus on the effect of perioperative chemotherapy after long-term follow-up.

Patients and methods

Patient characteristics

Eligibility requirements, randomisation procedures, surgical and radiation techniques
used, characteristics of patients and tumours, and the distribution of patients among
the treatment groups have been published previously [10]. In brief, eligible patients
had primary operable breast cancer, T1-3, NO-2, M0, and had to be younger than 70
years of age at the time of randomisation.
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Perioperative Control Exclusion criteria were bilateral breast
chemotherapy n=1398  n=1395 cancer, previous treatment for breast
cancer and previous systemic treatment

n (%) n (%)

Age (years) .
ph 557 (40 sooy | fOr other cancers, distant metastases, and
>350 841 (60) 83560 | a poor World Health Organization (WHO)

Nodal status (pathological) 3
Negatins 24159 T80 perform.ance (>2}. Patlents. were
Positive 644 (46) 66t @7 | randomised to either receive one course
Missing data 13 (1) 6 (0.5) . . . .

o of perioperative chemotherapy within 36

Tumour size (clinical) .
<2em 407 29) 41600y | hrs after surgery or surgery alone. Patient

2 969 (69 954 (68 o e .
;,,—s;‘:g data 2222)) s %2)) characteristics are shown in Table 1.

ER status Patients who were younger than or equal
o Py 35y | to 50 years of age at the time of diagnosis
Missing data 164 (12) 139 (10) were classified as premenopausal.

Type of surgery 3
Lot 365 0 69) Patlepts older than 50 years were
Mastectomy 616 (44) 618 (44) considered postmenopausal. Tumour
Missing data 9(1) 7

, oestrogen receptor status (ER) was

Radiotherapy . . .

Yes 1082 (77) 1063(76) | measured using a biochemical assay
No 316 (23) 332 (24)

according to the best method locally

Additional systemic therapy

Yes 606 (43) s242 | available at every institution. A value of
N 756 (54 776 (56 .
M‘,—’mg data 36 §3)) 2 §2)) 510 fmol ER per mg protein was

considered positive and a value of

0-9 fmol ER per mg protein was

Table 1. Patient characteristics; all patients considered negative [11]. No information

(N =2793) on the progesterone receptor status was
collected. In the subgroup of node-

negative premenopausal patients, ER status was also measured by immunohisto-

chemistry in a central pathology review.

® Breast-conserving surgery. ER, oestrogen receptor.

Treatment

Patients were treated with either (modified) radical mastectomy or breast-conserving
surgery. Perioperative chemotherapy consisted of one single course of 50 mg/m?
doxorubicin, 600 mg/m? 5-fluorouracil, and 600 mg/m? cyclophosphamide (FAC),
administered intravenously (i.v.) within 36 h after surgery. Axillary lymph node-
positive premenopausal patients in the perioperative chemotherapy group were
recommended to receive an extra five cycles of cyclophosphamide, methotrexate and
5-fluorouracil (CMF). Node-positive patients, younger than 50 years, who did not
receive perioperative chemotherapy, were advised to have one conventional course of
FAC followed by five cycles of CMF after surgery. Adjuvant hormonal therapy at the
time was not routinely given in the management of breast cancer and the decision to
give tamoxifen was therefore left to the discretion of the respective investigators.
Radiotherapy was given in both arms. Postoperative radiation had to be started 6
weeks after surgery and was given in all cases in which surgery was considered not to
be radical. A detailed description concerning the administration of radiotherapy was
given previously [10].

Statistical considerations

The primary endpoint of the EORTC 10854 trial is overall survival. Secondary

23
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Figure 3. Locoregional recurrence as first event

endpoints are progression-free survival
(PFS) and locoregional recurrence as the
first event. PFS was defined as the time
between the date of randomisation and
the date of relapse (including secondary
primary tumours and contralateral breast
cancers) or death, whichever came first. A
locoregional recurrence was defined as
any recurrence in the breast or axilla.
Only recurrences which occurred before
the diagnosis of a distant metastasis
and/or a new primary tumour were
regarded as a locoregional recurrence as
the first event and added to the analysis.
Statistical calculations were performed
using the ‘intent-to-treat principle’. This
means that all data are used in the
statistical calculations, regardless of the
fact whether a patient was eligible or not.
PFS and overall survival curves, as well as
locoregional recurrence rates, were
estimated using the Kaplan-Meier
method [12] and log-rank tests for the
comparison of treatment effects were
also used [13]. Cox proportional-hazard
regression models [14] were used to
estimate hazard ratios (HR) with their
95% confidence interval (CI). All tests
were two-sided.

Results

Main analysis

From May 1986 to March 1991, 2795
patients were enrolled from 16
institutions from nine different countries
onto this trial (Appendix). 41patien ts
were ineligible. 2793 patients were
included in the analysis. 2 patients, of
whom information concerning
randomisation was missing, were
excluded from the analysis. After a
median follow-up of 11 years, overall
survival (71% versus 74%) was not
significantly different between the two
treatment groups (HR=0.9; 95% CI:
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0.78-1.37; P = 0.14) (Fig. 1). However, PFS rates (53% versus 59%) are significantly
different in favour of the perioperative chemotherapy group (HR=0.88; 95% CI:
0.78-0.98; P = 0.025) (Fig. 2). In line with the PFS results, locoregional control (86%
versus 91%) was significantly different also in favour of the study-arm; (HR=0.69; 95%
CI: 0.54-0.89; P = 0.004) (Fig. 3).

Subgroup analyses

To study the effect of perioperative chemotherapy in the specified groups of patients,
subgroup analyses were carried out. However, one must interpret the outcome of
these analyses with caution, as these were not preplanned analyses and are therefore
only to be regarded as exploratory analyses.

Node-negative patients

1467 patients without axillary lymph node metastases were included in the trial.
Node-negative patients in the study-arm did not have a significant better overall
survival (HR=0.89; 95% CI: 0.70-1.13; P = 0.33) after perioperative FAC. However, a
significant effect of perioperative FAC was observed on the PFS rate (HR=0.83; 95% CI:
0.70-0.99; P = 0.035). In addition, perioperative chemotherapy did have a profound
effect on locoregional control in this subgroup, resulting in a significant difference in
the locoregional control rates (HR=0.67; 95% CI: 0.48-0.93; P = 0.018) in favour of the
study-arm.

Patients with T1 tumours

Patients with small tumours who received perioperative FAC did not benefit
significantly in terms of overall survival (HR=0.86; 95% CI: 0.62-1.18; P = 0.34) and PFS
(HR=0.92; 95% CI: 0.73-1.17; P = 0.50). However, perioperative chemotherapy had a
marginally favourable effect on locoregional control (HR=0.64; 95% CI: 0.42-0.99;

P =0.047).

Premenopausal patients

Premenopausal patients have been established as the patients that benefit the most
from adjuvant chemotherapy for breast cancer. Patients younger than or equal to 50
years of age at the time of diagnosis were deemed to be premenopausal patients in
this study. Perioperative chemotherapy did not yield better overall survival rates
(HR=0.91; 95% CI: 0.72-1.15; P = 0.43) or PFS rates (HR=0.87; 95% CI: 0.73-1.05; P = 0.15)
in this subgroup. Moreover, the administration of one course of perioperative FAC did
not result in better locoregional control rates (HR=0.75; 95% CI: 0.53-1.05; P = 0.096).

Timing of administration

We presumed that if timing influences treatment efficiency, this effect could only be
demonstrated in patients who received extra adjuvant systemic therapy. To study the
‘timing-effect’ of one course of perioperative FAC, we therefore selected all patients
who received prolonged adjuvant systemic treatment. In total, 1198 patients were
included in the ‘timing’ analysis, but no effect of timing was found on overall survival
(HR=0.65; 95% CI: 0.78-1.17; P = 0.65) or PFS (HR=0.94; 95% CI: 0.80-1.12; P = 0.50),
respectively. In addition, no effect of timing was found on locoregional control
(HR=0.88; 95% CI: 0.59-1.31; P = 0.52).

25

—



06 Prfschrft JvdH Binnenwerk

23-04-2006

16:06 Pa

gina 26

Improved survival after one course of perioperative chemotherapy in early breast cancer patients

26

LR T

1 TE2 28
T 781

11
z
EE
B
g
l

Figure 4. Overall survival in patients with 1
course of peri-operative FAC and no further
systemic therapie versus patients treated with
locoregional therapie alone.
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Figure 5. Progression-free survival in patients
with 1 course of peri-operative FAC and no
further systemic therapie versus patients
treated with locoregional therapie alone.

Perioperative FAC as the sole systemic
therapy

To test the absolute effect of one
perioperative course of FAC, we compared
the data of the patients in the control
group who did not receive adjuvant
systemic treatment with the patients
who received perioperative chemotherapy
alone in the study-arm. Patient
characteristics are listed in Table 2. In this
subset, which consisted of 1532 patients,
a significant difference in favour of the
perioperative chemotherapy group was
shown in terms of overall survival
(HR=0.80; 95% CI: 0.64-0.98; P = 0.035) and
PFS (HR=0.79; 95% CI: 0.67-0.93; P = 0.004)
(Figs. 4 and 5). Locoregional control was
also significantly better in the study-arm
(HR=0.60; 95% CI: 0.43-0.83; P = 0.0023)

(Fig. 6).

Type of surgery

Perioperative chemotherapy did not have
a significant effect on overall survival
when patients were compared according
to type of surgery (data not shown).
Interestingly, perioperative chemotherapy
has a significant impact on PFS (HR=0.84;
95% CI: 0.72-0.98; P = 0.031) and
locoregional control (HR=0.71; 95% CI:
0.52-0.97; P = 0.029) in patients who
underwent breast-conserving surgery, but
not in patients who underwent
mastectomy (HR=0.92; 95% CI: 0.78-1.08;
P = 0.30 and HR=0.67; 95% CI: 0.43-1.04;

P = 0.074, respectively).

ER-status

ER-status was known in 89% of the
patients. 65% was ER-positive, 24% were
ER-negative. In the ER-positive

population, patients who received perioperative chemotherapy had a marginally
significant better locoregional control rates (HR=0.71; 95% CI: 0.52-0.98; P = 0.04).
Perioperative chemotherapy did not have a significant effect on overall survival and
PFS in ER-positive patients. In ER-negative patients, locoregional control as well as
PFS or overall survival rates were not significantly altered by perioperative

chemotherapy.
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Discussion

This trial was set up primarily to study
whether one course of chemotherapy
given directly after surgery would yield
better results in terms of prognosis than
surgery alone in early stage breast cancer
patients. As demonstrated in the main
analyses, our results firmly demonstrate
that perioperative chemotherapy after
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i« | surgery leads to better locoregional
control than surgery alone. We also
showed that one course of perioperative
FAC significantly improves progression-

Figure 6. Locoregional recurrence in patients

with 1 course of peri-operative FAC and no
further systemic therapie versus patients
treated with locoregional therapie alone

free survival rates.

Moreover, in a subset of patients who
received locoregional treatment alone,
one course perioperative FAC resulted in
significant higher survival rates for those

given perioperative chemotherapy. However, when patients who also received
prolonged courses of chemotherapy or patients who received hormonal therapy were
studied, no significant effect of perioperative administration of FAC could be shown.

Ever since chemotherapy became part
of the therapeutic strategy against
breast cancer, timing has been a
matter of discussion. Several trials
have studied early administration of
(poly) chemotherapy after surgery
[7-9,15-17]. These trials and their
overall results are listed in Table 3. To
date, however, no evidence of a
significant effect of early timing of
chemotherapy after primary tumour
removal on treatment outcome has
been demonstrated.

Since EORTC trial 10854 was initiated
in 1986, the indication guidelines of
adjuvant chemotherapy have shifted
substantially. In the 1980s,
chemotherapy was given on the basis
of nodal- and menopausal status. At

1x perioperative Control
FAC n=756 n=776
n (%) n (%)
Age (years)
<50 319 (42) 329 (42)
>50 437 (58) 447 (58)
Nodal status (pathological)
Negative 666 (90) 651 (86)
Positive 71 (10) 104 (14)
Missing data 19 (3) 21(3)
Tumour size (clinical)
<2cm 266 (36) 274 (36)
>2cm 480 (64) 488 (64
Missing data 10 (1.5) 14 (2)
ER status
ER + 477 (63) 478 (62)
ER— 188 (25) 207 (27)
Missing data 91 (12) 91 (12)
Type of surgery
BCS 494 (65) 490 (63)
Mastectomy 259 (34) 283 (36)
Missing data 3 (0.5) 3 (0.5)
BCS, breast conserving surgery; ER, oestrogen receptor; FAC, doxo-
rubicin, 5-fluorouracil and cyclophosphamide.

present, the decision to administrate
chemotherapy is based on a combined
evaluation of tumour stage, tumour
grade and menopausal status in order
to pursue a 10% disease-free survival
gain after 10 years [19]. This shift has

Table 2. Patient characteristics; patients treated
with 1 course of peri-operative FAC and no further
systemic therapy versus patients treated with
locoregional therapy alone
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Study n patients  Median TNM Study design RFS 05
follow-up
(months)
Nissen Meyer 1026 205 T1-3, N0-2, M0 I: Mast—1xC—RT 152% 136%
The Scandinavian Ti-2 80% v (17 years FU)
Adjuvant
Chemotherapy
Study 1 NO 60% II: Mast—RT 11 40%: I31%
1965-1975 P<0.001 NS
Cancer Research 2230 48 TI-2, Ni-1, MO I: Mast/ BCT=+1=C+RT & Tam I +67% NS
Campaign 2 Trial [18] (4 years FU)
T980-1985 TI 28% Vs,
NO 49% 1I: Mast/BCT— £ RT & Tam 11 £67% NS
IBCSG (Trial V)" 2628 42 Ti-3a, NO-1, MO Ta: NO: Mast—1xCMFL { <36 h) No: N:
1981-1985 Ia 77% 1a 90%
NO 51%—(T141%) Ib: N+: Mast—1xCMFL (=36 h) (3.5 years FU)
Ila 73% 1a 86%
+vs P=0.04 NS
ITa: NO: Mast N+: N+:
Th 40% Tb 69%,
Ih: N+ : 52« CMFLP+ Tam TIb 60% TTh 74%
Tl 62% Tc 80%
Ile: N+ 6xCMFLP+Tam P 0001 P=0.011
Sertoli 1985-1992 G0 68 Ti-3a, NO-2, MO I Mast/BCT— 1= FEC (<72 h), if N+: T 76% T88%
5% FEC & 6xCMF+RT & Tam
T1 53% (5.7 years FU)
T2 39% Vs
NO 53% 11 70% 11 84%
11: Mast/BCT—RT, if N+: 6x FEC P=0.053 NS
and 6x CMF & Tam
EOQRTC 10854 2795 132 Ti-3, NO-1, MO I: Mast/BCT—1xFACERT & Tam 1 65% (11 years FU) 174%
1986-1991
TI 30% vs 11 60%: I 71%
N0 53% II: Mast/BCT— £RT & Tam P=0.025 NS
Mast, mastectomy; C, cyclophosphamide; RT, radiotherapy; BCT, breast-conserving therapy; FEC, 5-fluorouracil epirubicin cyclophosphamide;
CMF, cyclophosphamide methotrexate 5-fluorouracil; Tam, tamoxifen; CMFL, cyclophosphamide methothrexate 5-fluorouracil leucovoring
CMFLP, cyclophosphamid hott S-fluorouracil 1 in ; FAC, 5l acil doxorubicin cyclophosphamide; RFS,
relapse-free survival; OS, overall survival; NS, not significant.
* The International (Ludwig) Breast Cancer Study Group (trial V).

Table 3. Perioperative chemotherapy trials

led to a higher fraction of early stage breast cancer patients receiving chemotherapy
nowadays compared with two decades ago. If this trial was to be executed now, the
subgroup of patients who would not receive additional systemic therapy would be
much smaller. The question therefore is whether patients in which additional
systemic therapy is not indicated nowadays (i.e. node-negative patients with small
tumours and favourable histological parameters) would benefit from one course of
chemotherapy.

Based upon our results, this question is difficult to answer. However, the presented
results can be of use in designing future clinical trials.

However, the outcome that one course of chemotherapy as a sole systemic therapy is
able to induce a modest, but significant increase in overall survival and better
locoregional control rates in a subset of low-risk breast cancer patients regardless of
the tumour stage and menopausal status, is an important finding. One could
advocate on the basis of this finding that all patients with early stage breast cancer
should at least receive some form of chemotherapy. Arguments against this policy
have always been based on treatment-related toxicities and the long-term risks of
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developing haematological malignancies after chemotherapy that would not be
counterbalanced by the merits of systemic cytotoxic therapy in node-negative breast
cancer patients. This group of patients, however, is known to have a 70-80% long-term
survival rate after locoregional therapy alone, meaning that 20-30% of these patients
will eventually develop distant metastases and subsequently die of breast cancer. The
argument concerning toxicity may be real in a setting where adjuvant chemotherapy
consists of prolonged schemes like in the National Surgical Adjuvant Breast and
Bowel Project (NSABP) B-13 trial [20]. This trial investigated whether 12 cycles of
methotrexate and 5-fluorouracil followed by leucovorin after surgery would yield
better results than surgery alone in premenopausal, node-negative, ER-negative
patients. In accordance with our results, this trial demonstrated a significant better
disease-free survival rates and better locoregional control in favour of the adjuvant
chemotherapy group. A comparable study conducted by Amadori and colleagues [21]
using CMF showed similar data. In the EORTC trial 10854, only one course of an
anthracycline-containing chemotherapeutic regimen was given. This type of adjuvant
treatment induced a significant improvement in progression-free survival and
locoregional control in the overall analysis, as well as overall survival in a large subset
of patients without intolerable mortality and morbidity [22].

Therefore, one should be aware of these data when developing a treatment strategy
for patients with early stage node-negative breast cancer.
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Abstract

Purpose:

To evaluate whether preoperative neoadjuvant chemotherapy in patients with primary operable
breast cancer results in better overall survival (OS) and relapse-free survival rates and whether
preoperative chemotherapy permits more breast-conserving surgery procedures than
postoperative chemotherapy.

Patients and Methods:

Six hundred ninety-eight breast cancer patients (T1c, T2, T3, T4b, NO to 1, and

MO) were enrolled onto a randomized phase III trial that compared four cycles of fluorouracil,
epirubicin, and cyclophosphamide administered preoperatively versus the same regimen
administered postoperatively (the first cycle administered within 36 hours after surgery). Patients
were followed up for OS, progression free survival (PFS), and locoregional recurrence (LRR).
Results:

At a median follow-up of 56 months, there was no significant difference in terms of OS (hazards
ratio: 1.16; P = 0.38), PFS (hazards ratio: 1.15; P = 0.27), and time to LRR (hazards ratio: 1.13; P = 0.61).
Fifty-seven patients (23%) were downstaged by the preoperative chemotherapy, whereas 14
patients (18%) underwent mastectomy and not the planned breast-conserving therapy.
Conclusion:

The use of preoperative chemotherapy yields similar results in terms of PFS, OS, and locoregional
control compared with conventional postoperative chemotherapy. In addition, preoperative
chemotherapy enables more patients to be treated with breast-conserving surgery. Because
preoperative chemotherapy does not improve disease outcome compared with postoperative
chemotherapy, future trials should involve

quality-of-life studies to investigate whether patients will benefit from this treatment modality.

Introduction

Trials that studied the role of adjuvant chemotherapy in the management of primary
operable breast cancer conducted during the 1970s and 1980s showed significant
improvements in progression-free and overall survival [1]. Conventionally, adjuvant
systemic therapy is administered after local treatment in early breast cancer [2].
However, since the introduction of conservative treatment modalities, there has been
considerable interest in the 