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Abstract

Background Cancer subtype has recently become an
increasingly important consideration when deciding the
treatment strategy for breast cancer. For the estrogen
receptor positive (ER+) subtype, the efficacy of adjuvant
endocrine therapy is definitive, but that of adjuvant che-
motherapy is controversial.

Methods In order to evaluate the effect of adding doxo-
rubicin (A) and cyclophosphamide (C) to tamoxifen
(TAM) (ACT) on the overall survival (OS) of node-posi-
tive postmenopausal breast cancer (PMBC) patients, we
conducted a randomized trial. Eligibility criteria included
pathologically node-positive (n = 1-9) PMBC, stage I-
IITA disease. Patients were randomized to receive either
TAM (20 mg daily) for 2 years or A (40 mg/m?) and C
(500 mg/m?) plus TAM (ACT) as adjuvant therapy fol-
lowing surgery.
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Results  One hundred twenty-nine patients were recruited
(TAM 64, ACT 65) between October 1994 and July 1999.
The hazard ratios for OS and relapse-free survival (RFS)
were 0.58 (95 % CI 0.24~1.39; log-rank p = 0.22) and
0.45 (95 %CI 0.24-0.86; log-rank p = 0.013), respec-
tively, in favor of ACT. The 5-year OS and RFS were
76.9 % (ER+ 87.1 %, ER— 53.3 %) and 54.9 % (ER+
59.3 %, ER— 42.9 %) for TAM and 85.0 % (ER+ 90.0 %,
ER— 77.1 %) and 76.7 % (ER+ 76.9 %, ER— 76.0 %) for
ACT. A higher proportion of the patients receiving ACT
than those receiving TAM experienced grade 3 decreased
white blood cell count and grade 2-3 nausea.

Conclusion The efficacy of adding AC to TAM was not
high for ER+, node-positive PMBC. However, adjuvant
ACT therapy was considered to be effective for ER—,
node-positive PMBC.
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Node-positive - Postmenopausal women

K. Inoue
Department of Medical Oncology, Saitama Cancer Center,
Saitama 362-0806, Japan

M. Takahashi
Department of Breast Surgery, Hokkaido Cancer Center,
Sapporo 003-0800, Japan

A. Matsui
Department of Surgery, National Hospital Organization Tokyo
Medical Center, Tokyo 152-8902, Japan

T. Shibata - H. Fukuda
JCOG Data Center, Multi-institutional Clinical Trial Support
Center, National Cancer Center, Tokyo 104-0045, Japan



Int J Clin Oncol (2014) 19:982-988

983

Introduction

Tamoxifen (TAM) is an effective drug used as adjuvant
therapy for postmenopausal breast cancer (PMBC) patients.
The Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG) found, through a meta-analysis, that adjuvant
TAM produced better disease-free survival (DFS) and
overall survival (OS) in 1990, regardless of the patient’s
hormone receptor status [1]. Adjuvant chemotherapy for
PMBC patients has otherwise been regarded as effective for
improving prognosis. The EBCTCG suggested that an
anthracycline-containing regimen could improve the breast
cancer death ratio and recurrence rate ratio by 16 and [{ %,
respectively, compared to a cyclophosphamide, metho-
trexate, and fluorouracil regimen [2]. At a National Insti-
tutes of Health conference, it was proposed that an
anthracycline-containing regimen should be the standard
adjuvant therapy for resected breast cancer [3]; therefore, an
anthracycline-containing regimen has since become the
standard adjuvant therapy for node-positive breast cancer
patients. However, the efficacy of TAM plus chemotherapy
for PMBC was not evaluated in the 1990s,

At a conference at St. Gallen in 1992, chemotherapy was

recommended for postmenopausal, node-negative, estrogen .

receptor (ER) negative (ER—) patients [4]. Fisher et al. [5]
reported that TAM plus chemotherapy was more effective
than TAM alone for node-positive PMBC in a subgroup
analysis of data from the National Surgical Adjuvant
Breast and Bowel Project (NSABP) B-16 trial. Meanwhile,
the EBCTCG meta-analysis also showed that chemother-
apy alone contributed little to the prolongation of the sur-
vival of breast cancer patients over 50 years of age [2].
Thus, TAM plus chemotherapy was expected to be prom-
ising as an adjuvant therapy for postmenopausal, node-
positive breast cancer patients.

In 1994, to elucidate the efficacy of adding an anthra-
cycline-containing chemotherapy to TAM used as an
adjuvant therapy for PMBC, the Breast Cancer Study
Group of the Japanese Clinical Oncology Group (JCOG)
designed a prospective randomized clinical trial of a regi-
men of doxorubicin (A) and cyclophosphamide (C) plus
TAM (ACT) compared to TAM alone.

Patients and methods
Patients

Postmenopausal female patients who were younger than
70 years and had clinical stage I-IIla breast cancer were
eligible for this study. All patients had to have undergone
curative mastectomy with axillary node dissection, and the
involvement of 1-9 axillary nodes had to have been

detected upon histological examination. Additional eligi-
bility criteria were a World Health Organization perfor-
mance status of 0-1 and adequate bone marrow, liver, and
kidney function. Patients who received previous treatment
for breast cancer were excluded. Informed consent was
obtained from each patient before study participation.

Planned treatment schedules

All patients were randomly assigned to either of the fol-
lowing two regimens: the TAM arm (only TAM was
administered at 20 mg/day until relapse or for a maximum
of 2 years), and the ACT arm (A was administered at
40 mg/m? intravenously and C was administered at
500 mg/m? intravenously on day | every 28 days for 6
cycles, while TAM was administered at 20 mg/day for a
maximum of 2 years in the absence of relapse, regardless
of hormone receptor status).

The target recruitment for each study arm was 110
patients. Randomization was conducted using the minimi-
zation method, and the arms were balanced in terms of ER
and progesterone receptor (PR) status (positive, i.e., >10 %,
versus negative or unknown), HER?2 status (positive versus
negative or unknown), number of metastatic nodes (1-3
versus 4-9), age (<60 versus 6170 years), and institution.

Patient assessment

Initial workup included medical history, tumor assessment,
physical examination, routine hematology and chemistry
analyses, chest radiography, liver ultrasonography, and
bone scan. Hematology and chemistry analyses, tumor
marker measurements, and urinalysis were repeated
monthly. To check for distant metastasis, chest radiography
and liver ultrasonography were performed every 6 months,
a bone scan was performed every year, and bilateral
mammography was performed every 2 years. Hematolog-
ical disorders and toxicity were evaluated according to the
toxicity grading criteria of the Japan Clinical Oncology
Group [6], and were recorded in case report forms.

Endpoint

As per the study design, the primary endpoint was OS and the
secondary endpoint was RES. OS was defined as the time from
randomization to death from any cause, and it was censored at
the final follow-up date. RFS was defined as the time from
randomization to either the first event of recurrence or death
from any cause, and it was censored on the date that recur-
rence-free status was verified. OS and RFS were evaluated
according to hormone receptor status (either ER4- or PR+
versus both ER— and PR— or unknown) in subgroup analyses.
In addition, the safety of the treatment was evaluated.
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Statistical analysis

If the OS of the patients treated with ACT was significantly
longer than that of the patients treated with TAM, ACT
would be recommended as the new standard treatment. The
estimated S5-year OS of these patients is commonly
6488 % [7-9]. The initial sample size was calculated as
280 patients to detect a prolongation of S-year OS from
75 % in the TAM arm to 87 % in the ACT arm with 80 %
power and a two-sided alpha of 5 %. The planned study
period was originally 2 years for accrual and an additional
5 years for follow-up. Due to the slow accrual, the protocol
was revised to prolong the accrual period, and the sample
size was revised to 220 patients with an accrual period of
5 years. OS and RFS were estimated using Kaplan—Meier
method, and curves were compared by using a log-rank
test. Hazard ratios of treatment effects were estimated
through a Cox regression model. All analyses were based
on intention to treat. All statistical analyses were per-
formed using the SAS software package, release 8.2.

Interim analysis and monitoring
It was planned that an interim analysis would be performed

when half of the total number of patients had been enrolled.
The Data and Safety Monitoring Committee (DSMC) of

the JCOG independently reviewed the interim analysis
report, and premature termination of the trial was consid-
ered at that stage. In-house interim monitoring was per-
formed by the Data Center to ensure data submission,
patient eligibility, protocol compliance, safety, and on-
schedule study progress. The monitoring reports were
submitted to and reviewed by the DSMC every 6 months.

Results
Patient population

This study was initially implemented in 1994. After
approximately 110 patients had been enrolled, the protocol
was revised to prolong patient recruitment until December
1999. At the interim analysis on June 1999, patient accrual
was so slow that DSMC recommended that patient accrual
should be terminated or continued with the primary endpoint
changed to RFS. Furthermore, at a consensus meeting in St.
Gallen in 1997, it was established that the administration of
TAM to hormone receptor-negative patients was ethically
unacceptable. Therefore, the recruitment of patients was
terminated based on suggestions from the DSMC of JCOG.

In total, 131 patients were recruited. Two patients were
registered twice. Thus, 129 patients were randomized

‘ 129 underwent randomization ‘

|

64 assigned to TAM arm
63 received assigned treatment
1 received non-protocol treatment

44 completed protocol treatment
19 discontinued protocol treatment
15 relapsed during TAM treatment
2 refused during TAM treatment
1 died during TAM treatment
1 discontinued due to other disease
1 received non-protocol treatment

4
64 analyzed for efficacy
62 analyzed for safety
1 received non-protocol treatment
1 had no available data

L

65 assigned to TAM plus AC (ACT) arm
63 received assigned treatment
1 ineligible before treatment
1 refused before treatment

49 completed protocol treatment
14 discontinued protocol treatment
6 relapsed during ACT treatment
3 refused during ACT treatment
3 discontinued due to adverse events
1 died during during ACT treatment
1 discontinued due to protocol
violation
2 did not receive protocol treatment
1 ineligible before treatment
1 refused treatment

v

65 analyzed for efficacy

62 analyzed for safety
2 did not receive protocol treatment
1 had no available data

Fig. 1 Trial profile of the Japan Clinical Oncology Group study JCOG 9401
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Table 1 Patient characteristics

TAM (n = 64) ACT (n = 65)

Age (years)

Median 58 59

Range 47-70 46-70
No. of positive axillary nodes

1-3 46 ' 46

4-9 18 19
ER and/or PgR

Negative/unknown 18 19

Positive 46 46
HER2

Negative/unknown 53 57

Positive 11 8
Stage

I 10 12

11 44 43

A 10 10
Operation

Radical mastectomy 3 6

Total mastectomy 59 55

Partial resection 2 : 4

(Fig. 1). One patient was ineligible because of the previous
administration of TAM, but was still included in the ana-
lysis. The baseline characteristics were well balanced
between the two groups (Table 1). The median age was
59 years (4670 years). The number of patients with node
metastases involving 1-3 nodes was 92 (71.3 %) and the
number with 4-9 involved nodes was 37 (28.7 %). The
number of patients with both ER— and PR— tumors,
including patients with unknown hormone status, was 37
(28.7 %). Most patients (95.3 %) underwent total mastec-
tomy. Sixty-four cases were assigned to the ACT arm and
65 cases were assigned to the TAM arm. The data from an
immunohistochemistry assay of HER2 protein were miss-
ing for 2 cases in the ACT arm and for | case in the TAM
arm; the data from a cytosol assay of HER2 protein were
missing for 2 cases in each group. However, this did not
influence the results of this study.

Treatment completion

The protocol treatment in the TAM arm was completed in 44
of the 64 cases (68.8 %). The protocol treatment in the ACT
arm was completed in 49 of the 65 cases (75.4 %) (Fig. 1).

Survival

Sixty-four and 65 patients were enrolled and analyzed in
the TAM and ACT arms, respectively, with no significant

0.9}
X 08}
2 07} p=0.216
;E 0.6
> I .}
2 05
c
2 04
T 03| n  3y-0S 5y-08
o]
3 02 — TAM 64 905% 76.9%

01l w0 ACT 65 95.3% 85.0%

0.0 : . . :

0 365 730 1095 1460 1825 2190 2555

Time since random assignment (days)

1.0 bty
0.9+
0.8
0.7
06+
0.5+ p=0.013

Relapse-free survival rate (%) @

04 RFS 5y-RFS
n 8y-RFS 5y-R
0l y y
0ol — TAM 64 63.3% 54.9%
01l ACT 65 82.0% 76.7%
0.0 - - - - ‘ ‘
0 365 780 1095 1460 1825 2190 2555

Time since random assignment (days)

Fig. 2 Kaplan—-Meier curves of overall survival (a) and relapse-free
survival (b) for node-positive breast cancer patients treated with
tamoxifen or tamoxifen with anthracycline and cyclophosphamide

difference in overall survival between them [p = 0.216,
hazard ratio 0.58, 95 % confidence interval (CI) 0.24-1.39]
(Fig. 2a). The 3- and 5-year OS were 90.5 and 76.9 % for
the TAM arm and 95.3 and 85.0 % for the ACT arm,
respectively. The RFS in the ACT arm was significantly
longer than that in the TAM arm (p = 0.013, hazard ratio
0.45, 95 % CI 0.24-0.86) (Fig. 2b). The 3- and 5-year RFS
were 63.3 and 54.9 % in the TAM arm and 82.0 and
76.7 % in the ACT arm, respectively.

Subgroup analysis was performed according to hor-
mone receptor status. The numbers of ER+ and/or PR+
patients in the TAM and ACT arms were 46 (71.9 %) and
46 (70.8 %), respectively. The OS is shown in Fig. 3a.
ER—patients included in the TAM arm had a worse
prognosis than those in the other three groups. ER—
patients on ACT showed a better overall survival than
those on TAM alone. The OSs of the ER+ and/or PR+
groups were good, regardless of the arm considered. RFS
in the ER+ and/or PR+ patients in the TAM arm was
worse than those in the ACT arm (Fig. 3b). The ER— and
PR— patients included in the TAM arm had the worst
prognosis.
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A 10 Table 2 Hematological (A) and nonhematological (B) toxicities
0.9 Toxicities Grade 2 (%) Grade 3 (%) Grade 4 (%)
% gj | (A) Hematological toxicities (n = 62)
S o6} TAM
€ 05l : WBC 0 (0) 0 (0) 0 (0)
= o4l n 8908 508 Hb 12 00 0(0)
§ 034 s TAM (ER/PgR neg) 18 77.8% 53.3% T-Bil 203) 0(0) 0O
T I il D s A cor 3O 0O 0O
0.1+ ACT (ER/PiR Zos:) 46 933/ so:o;: GPT 4(6) 0O 0O
0.0 - ~ . ACT
0 365 730 1095 1460 1825 2190 2555 WBC 9.(15) 3 (5) 0 (0)
Time since random assignment (days) Hb 23) 00 N
T-Bil 7 (1) 0 (0) 0 (0)
B GOT 7(11) 0 (0) 0 (0)
S GPT 7(11) 0 (0) 0 (0)
% 4L : : (B) Non-hematological toxicities (n = 62)
3 TAM
g Infection 0 (0) 0 (0) 0 (0)
g , Nausea/vomiting 0 0 (0) -
g Thrombosis 0 (0) 0 (0) 0 (0)
g 03 _n_SyRFS SyRFS Alopecia 0 (0) - -
g 02l = TAM  (ER/PgRneg) 18 50.0% 42.9%
@ ACT  (ER/pgRneg) 19 829%  76.0% ACT
Foil I ne) e we m o oo oo
005 365 730 1095 1460 18256 2190 2555 Nausea/vomiting 20 (32) 1) -
Time since random assignment (days) Thrombosis 1@ 0 0 (0)
Alopecia 29 (42) - -

Fig. 3 Kaplan—Meier curves of overall survival (a) and relapse-free
survival (b) for node-positive breast cancer patients treated with
tamoxifen or tamoxifen with anthracycline and cyclophosphamide,
according to estrogen receptor (ER) and progesteron receptor (PgR)
status

Safety

Toxicities detected are listed in Table 2. No grade 4 events
were noted. Higher proportions of the patients in the ACT
arm experienced grade 3 decreased white blood cell count
(TAM 0 %, ACT 4.8 %), grade 2-3 nausea (TAM 0.0 %,
ACT 33.9 %), and grade 2 alopecia (TAM 0.0 %, ACT
46.8 %) than the corresponding patients in the TAM arm.
Higher proportions of the patients in the TAM arm had
grade 2 increased GOT and GPT (TAM 11.3 and 11.3 %,
ACT 4.8 and 6.5 %).

Discussion

It is uncertain whether adjuvant chemotherapy is required
in the treatment of postmenopausal breast cancer with
hormone-responsive and intermediate risk. There have
been few clinical trials to compare hormone therapy alone
with chemotherapy plus hormone therapy [10, 11]. These

@_ Springer

studies suggested that the efficacy of chemoendocrine
therapy as an adjuvant therapy for improving the prognosis
of highly ER-positive patients was limited [11]. A meta-
analysis of metastatic breast cancer cases indicated that
chemoendocrine therapy did not lead to an improved
prognosis compared to monotherapy [12]. We reanalyzed
and reported this old study starting from 1994, because we
thought that this would provide a valuable source of
information when attempting to answer this clinical ques-
tion and determine the optimal adjuvant treatment strategy
for those patients. This study was designed to demonstrate
the superiority of our anthracycline-containing regimen,
ACT, over TAM alone (regardless of ER and PR status),
which was the most common adjuvant treatment for post-
menopausal patients in the early 1990s. The planned
recruitment for each study arm was 110 patients at the
beginning of the study and patient recruitment was started
in December 1994. This trial was terminated in July 1999
because patient accrual was slow and TAM was contrain-
dicated for ER— PMBC during the course of this trial [13].
The NSABP B-23 reported no improvement in the prog-
nosis of ER— patients receiving adjuvant TAM. A meta-
analysis conducted by the EBCTCG showed that the risk
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reduction for recurrence on using TAM in ER— patients
was 6 %; however, these results were biased by the error
associated with ER- and PR-like enzyme immunoassay
methods [14]. After those reports, TAM was not used for
ER— patents. In this study, ER— patients (28.7 %) who
received only TAM had the worst prognosis, as shown in
the subgroup analysis. These patients may include both
completely negative ER and 1-9 % positive patients for
whom adjuvant hormone therapy has recently been indi-
cated. The prognosis for the patients with completely
negative ER was probably similar to that of the patients
who did not receive adjuvant treatment, and the efficacy of
TAM for the patients with slightly positive ER was unclear
based on these results.

Overall, the analysis showed that there was no significant
prognostic effect of adjuvant chemotherapy on OS in spite
of the inclusion of ER— patients. The effect on the prog-
nosis was greater for ER— patients than for ER+ patients,
and TAM is not effective for ER— patients. Currently, the
common duration of TAM treatment for ER+ patients is
5 years. Two years of adjuvant TAM might not have
maximized the prognosis for these patients. However, these
factors could not have influenced the superiority of addi-
tional chemotherapy in this study. Rather, the inclusion of
ER— patients and the insufficient number of enrolled
patients may have influenced this result. In addition, we
believe that the insignificant effect of chemotherapy in
ER+ rather than in ER— patients is important.

The effect of adjuvant chemotherapy on the prognosis
for ER+ patients may be less than that for ER— patients,
and the additional effect on top of that of endocrine therapy
is relatively small. A meta-analysis by the EBCTCG
showed that the reduction in the risk for recurrence from
the use of adjuvant chemotherapy in postmenopausal ER —
breast cancer patients was twice that in ER+ patients [2].
Based on the drug effects predicted from tumor biology,
the new treatment strategy was recommended at the St.
Gallen consensus meeting of 2011 [15]. ER+ patients have
a low Ki67 labeling index, which is correlated with the
efficacy of chemotherapy, and HER2-negative breast can-
cer patients have a low sensitivity to chemotherapy and a
high sensitivity to endocrine therapy. In this study, no
significant effect on OS was noted upon the addition of
chemotherapy to endocrine therapy in node-positive
patients with a high risk for recurrence. The ER— subgroup
showed improved prognosis with additional chemotherapy,
but the ER+ subgroup did not. The chemotherapy dose was
lower than recently recommended, because the standard
AC regimen was not established at the beginning of this
study in Japan. Thus, the maximum effect of the adjuvant
chemotherapy was not fully elicited in this study. However,
we believe that one of the reasons for this negative result is
that some ER+ subgroups can be treated adequately with

endocrine therapy. In addition, we need extra information
to judge the indication for adding chemotherapy to endo-
crine therapy in ER+ breast cancer patients. The degree of
ER expression is one of them. It is reported that the effi-
cacy of adjuvant chemotherapy in highly ER+ breast
cancer cases is limited [11]. The most promising methods
to use to identify these subgroups are the multigene assay
and the Ki67 labeling index. Oncotype DX, which is a
multigene assay to predict the efficacy of adjuvant che-
motherapy against ER-+ breast cancer, has been evaluated
in prospective studies in which it showed demonstrable
utility [16, 17]. However, these assays are not commonly
performed because of the cost and inconvenience involved.
The Ki67 labeling index is reported to be a prognostic
factor. Moreover, it may be a predictive factor for che-
motherapy [18, 19] and is especially meaningful in ER+4
patients [20]. However, the limitations of this method
include a lack of measurement clarity and thresholds [21].
Our study was started in 1994, and the surgical specimens
were very old, so we cannot reanalyze these factors. We
need to plan a study to establish a strategy for appropriate
adjuvant treatment of ER+ patients using these new
indices.

TAM alone was less toxic than ACT. No grade 3 tox-
icities were noted in patients treated with TAM alone, and
the frequency of all toxicities was less in the TAM arm
than in the ACT arm. A previous study reported an
increased rate of thromboembolic complications with
chemoendocrine combination adjuvant therapy [10]. There
was only one G2 thrombosis in the patients with ACT.

In this study, there was no significant improvement in
PMBC patient prognosis upon adding chemotherapy. Both
benefits and risks need to be considered when choosing
whether to implement adjuvant treatment. Many chemo-
therapy-associated toxicities are harmful and sometimes
fatal. In the absence of an effect on the prognosis to offset
the risks associated with additional chemotherapy, adjuvant
chemotherapy should not be administered to all ER+
patients. More detailed analysis and definitive prospective
trials are warranted to validate our findings.

Acknowledgments We thank Ms. Kyoko Minamoto and Kazumi
Kubota for data management, Dr. Naoki Ishizuka and Mr. Junki
Mizusawa for statistical analyses, and Dr. Kenichi Nakamura for the
preparation of the manuscript. This study was supported by a National
Cancer Center Research and Development Fund (23-A-16 and 23-A-
17) and Grants-in-Aid for Cancer Research (5S-1, 8S-1, 11S-1, 11S-4,
14S-1, 14S-4, 17S-1, 17S-5, 20S-1 and 20S-6) from the Ministry of
Health, Labour and Welfare, Japan.

Conflict of interest Hiroji Iwata received honoraria for speaking
events from Chugai Pharmaceutical Co., Ltd. Tadahiko Shien,
Kenjiro Aogi, Takashi Fukutomi, Kenichi Inoue, Takayuki Kinoshita,
Masato Takahashi, Akira Matsui, Taro Shibata, Haruhiko Fukuda had
no conflicts of interest.

@_ Springer



988

Int J Clin Oncol (2014) 19:982-988

Appendix: Participating institutions
(from north to south)

The 22 institutions that belonged to the JCOG Breast
Cancer Study Group and participated in this trial are as
follows: National Sapporo Hospital, International Medical
Center of Japan, Tochigi Cancer Center, Metropolitan
Komagome Hospital, National Cancer Center, National
Cancer Center East, Tokai University Hospital, National
Atami Hospital, Hamamatsu Medical Center, Aichi Cancer
Center, Osaka National Hospital, Kinki University Hospi-
tal, National Shikoku Cancer Center, National Kure Med-
ical Center, National Nagasaki Medical Center, Saitama
Cancer Center, St Luke’s International Hospital, Hyogo
Medical Center, Shizuoka Cancer Center, Niigata Cancer
Center Hospital, Kawasaki Medical School Hospital, and
Kitakyushu Municipal Medical Center.
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medication for breast cancer. Recently, many retro-

spective studies have reported the survival benefit of

surgery for breast cancer patients with metastases and
Abstract some clinical trials which confirm the surgical prognos-
tic benefit for them have started to enrol patients, We
need to evaluate the treatment strategy, including pri-
mary resection for stage IV breast cancer particularly,
and find new evidence by prospective analysis.

Stage IV breast cancer refers to breast cancer that has
already metastasized to distant regions when initially di-
agnosed. Treatment for stage IV is intended to “prolong
survival and palliate symptoms”, Resection of a primary
tumor is considered to be “effective only at alleviating
chest symptoms and providing local control” in spite of
the advances of imaging examination and medication
for breast cancer. Molecular target and endocrine drugs
are very effective and useful to tailor-make a treatment
strategy according to breast cancer subtypes. Positron
emission tomography-computed tomography can detect
and diagnose the very small metastases and recurrenc-
es which can potentially be cured even if they are dis- :
tant metastases. Recently, many retrospective studies INTRODUCTION
have reported the survival benefit of surgery for breast
cancer patients with metastases and some clinical trials ~ Stage IV breast cancer refers to breast cancer that has
which confirm the surgical prognostic benefit for them already metastasized to distant regions when initially diag-
have started to enrol patients. The goal of treatment nosed. Fven if such cancer were to be treated, complete
has to be clearly identified: increase the patient’s sur-  cure would not be expected. Treatment is intended to
vival time, provide local control or perform histology to ~ “prolong survival and palliate symptoms”. Medication
determine the cancer’s properties. The best evidence is has made advances and treatments that are anticipated
absolutely essential to treat patients who need surgery to be efficacious are administered. This situation has
at the right time. We need to evaluate the treatment changed little as new drugs are coming out every year.
strategy, including primary resection for stage IV breast In an increasing number of patients, appropriate use of
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those drugs allows long-term control of symptoms and a
longer life with discase.

In addition, marked advances in diagnostic imaging
equipment have been made. Over the past few years, the
prevalence of positron emission tomography-computed
tomography has led to the carly diagnosis of extremely
small metastases that were not previously noted"!. Stage
IV breast cancer with these small metastases is referred
to as “minimal stage IV discasc™ and patients with this
more limited form are expected to have a better progno-
sis than patients with full-blown stage IV breast cancer.
Although it has yet to be precisely defined, the concept
of “oligometastasis” is being debated”. According to this
concept, metastases can potentially be cured, even if they
are distant metastases, depending on their locatdon and
number.

Resection of a primary tumor was previously consid-
ered to be “cffective only at alleviating chest symptoms
and providing local control”, but some studies have re-
ported that resection increases survival time™™, Breast-
conserving surgery is a widely used form of surgery for
breast cancer. Anesthesia has also made advances and
is safe. At the current point in time, surgery for breast
cancer is extremely simple, depending on tumor size, and
minimally invasive. A longer survival dme seldom results
from drug administration but it can result from surgery.
Surgery for stage IV breast cancer is an important topic
that may substantially alter future treatment strategics.

SIGNIFIC=NCE OF RESECTION OF

THE PRILI=P. TULIOR IN ST-GE I.
BPRE-ST C-NCER: STUDIES REPORTING
INCRE=-SED SUR .| _~L TII.IES =ND
REL-TED ISSUES

As mentioned earlier, a number of recent studies have
reported that surgery for stage IV breast cancer affects a
patient’s survival time. Many of these retrospective stud-
ies indicated that surgery prolonged survival time. Several
systematic reviews have reported significant differences
in survival time (HR of about 0.6)™. A look at sub-
groups indicates that factors facilitating surgery include
“complete excision of the primary tumor”, “metastasis
only to bone and/or soft tssue”, “few merastases” and
“being younger”™ A study reported differences in the
cffectiveness of surgery for different subtypes of tu-
mors". However, all of the findings cited were the result
of retrospective analysis so they are presumed to be high-
ly biased. “Patients who undergo surgery” ate invariably
“patients in good enough condition to undergo surgery”
while “patients who do not undergo surgery” are possi-
bly “patients who are unable to undergo surgery because
of their worsening condition”. In additdon, medication
has not been studied in detail and patients who undergo
surgery are likely to include a number of patients whose
condition could have been satisfactorily controlled with
medication. The tming of surgery is also unclear. There
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is no clear answer as to whether surgery should be done
during initial treatment ot whether it should be a final op-
ton that is used after medication proves inefficacious.

JH. DOES RESECTION OF ONL. THE
PRIL.I-P. TUIL.IOR HELP ALHEN C-NCEP
CELLS H= . E SPPE-D THROUGHOUT
THE BOD.?

According to the sced and soil theory by Paget”, the
distant metastasis 1s not local disease. Cancer cells have
already spread to whole body circulation. So, local thera-
pies do not affect overall survival, whereas there are sev-
eral theorics on the basic rationale for resection of the
primary tumot increasing the survival time for patients
with stage IV breast cancer. The first is a “reduction in
total tumor volume”. Circulating tumor cells (CTCs) arc a
major indicator of tumot volume. A reduction in CTCs is
reported to be correlated with prognosis”. Resection of
the primary tumor reduces the tumor volume and thus
reactivates autoimmunity and increases the cfficacy of
medicaton'", A study prospectively demonstrated that
resection of the primary tumor is useful when kidney
cancer is in stage IV (this is the only other solid tumor
besides breast cancer for which this holds true)“z'. Ac-
cording to the study, resection of the primary tumor is a
theoretical basis for the cffectiveness of surgery.

Another theory as to why resection of the primary
tumor increases the survival time concerns the particu-
lar action of the primary tumor. “Cancer stem cells”
that are prevalent in the primary tumor are resistant to
medication, Tn addition, the concept of “cell seeding”
indicates that cells released into the blood by the primary
tumor return to the primary tumor, so the primary tumor
activates those cancer cells", Both of these mechanisms
are based on results of basic experiments and no studies
have described results from actual patients. If, however,
they are true, then they are sute to be key to devising can-
cer treatment strategies in the future, These mechanisms
should be verified in the future.

LOC~-L CONTPOL

As mentioned at the very beginning, resection of the
primary tumor has been useful in alleviating chest symp-
toms, such as bleeding and ulceration as well as pain duc
to invasion of the chest wall. However, no studies or pro-
spective trials have determined whether or not eatlier sur-
gery is useful to achieve local control. At the current time,
there are absolutely no data corroborating the contention
that “eatlier surgery is useful since it improves local con-
trol, even if it does not increase survival time”. When
local control alone was envisioned, radiation therapy was
considered in addition to surgery. Although sample sizes
are small, studies have described an improvement in the
prognosis for the primary tumor in stage IV breast cancer
as a tesult of radiation therapy (like the improvement in
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