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Abbreviations: DH = docetaxel; ER = estrogen receptor; FEC = 5-fluorouracil/epirubicin/cy-
clophosphamide; FISH = fluorescence in situ hybridization; HER2 = human epidermal growth
factor receptor 2; IHC = immunchistochemistry; PgR = progesterone receptor; PH = paclitaxel;
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2Including patients with tumor 2 cm in greatest dimension (T1c) and NO.

therapy for left ventricular systolic dysfunction. After 2 months,
her symptoms had resolved with treatment, and she underwent
BCT. Her LVEF had recovered to 58% one year after completion
of PST. Four patients with adverse events were hospitalized dur-
ing the trastuzumab plus taxane phase (1 patient received PH and
3 received DH). All remaining 84 patients who completed PST
underwent surgery.

Twenty-nine (31.9%) of 91 patients who received trastuzumab
plus taxane experienced infusion reactions during the first cycle of
trastuzumab (14 patients with PH and 15 with DH). Among
patients with infusion reactions, rigors and/or chills, fever, and
pain were commonly observed; all events were grade 1 or 2. Eight
(27.6%; 8.8% of all patients receiving trastuzumab plus taxane)
of 29 patients who experienced infusion reactions during the first
cycle of trastuzumab experienced a further infusion reaction dur-

ing a later cycle.

Discussion

This study showed high pCR rates (46.9% with FEC-PH and
42.6% with FEC-DH) and that 62 (73.8%) of 84 patients undergo-
ing surgery were able to receive BCT. The results of this study are
consistent with the high pCR rates reported in previous trials that
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evaluated the combination of chemotherapy and trastuzumab as
PST.!?"2%27 However, there was no significant difference in pCR
rates between the 2 treatment groups. There was a trend to a higher
rate of BCT with FEC-PH compared with FEC-DH, but the differ-
ence was not statistically significant. The small sample size may ex-
plain the lack of significant difference between the regimens.

The pCR rates were significantly higher in HR™ tumors than in
HR™ tumors with both treatments. This result is consistent with find-
ings from several other studies of trastuzumab combined with anthracy-
cline- and nonanthracyline-based regimens, including NOAH
(concurrent anthracycline/taxane)'* NeoSphere (docetaxel),”® and
NeoALTTO (paclitaxel).”” Analysis of the data from these studies sug-
gests that patients with HER2" and HR ™ disease will obtain greatest
benefit from a trastuzumab-containing chemotherapeutic regimen. Al-
though other findings, reported by Peintinger et al*® and Buzdar et al*?
contrast with results from NOAH, NeoSphere, NeoALTTO and the
present study, the larger studies have demonstrated higher pCR rates in
HR™ than HR™ breast cancer after trastuzumab-based regimens. More-
over, after the initial conclusions from Buzdar'? and Peintinger,””
additional data from the M.D. Anderson group demonstrated a sta-
tistically higher pCR rate in HR™ than HR™ breast cancer (61.1%
vs. 38.9%, respectively). Recently, von Minckwitz et al®' presented
data from a meta-analysis of 7 trials (n = 6377) of neoadjuvant
therapy, including anthracyclines and taxanes with or without tras-
tuzumab, that showed that pCR is a surrogate for survival in patients
with HER2+ HR™ breast cancer but not in those with HR™ disease.
It is also relevant to note that, in large trials of adjuvant therapy,
prognosis is not different berween HR™ and HR™ tumors.®'°
Therefore, longer follow-up is required in the setting of PST before
definitive conclusions can be made about the importance of HR
status and therapeutic outcomes. Further clinical and translational
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Abbreviations: AXLND = axillary lymph node dissection; BCT = breast conserving therapy; CR =
complete response; DCIS = ductal carcinoma in situ; DH = docetaxel; FEC = 5-fluorouracil/
epirubicin/cyclophosphamide; PD = progressive disease; PH = paclitaxel; PR = partial re-
sponse; PST = preoperative systemic therapy; SD = stable disease; SLNB = sentinel lymph
node biopsy.

2including 7 patients not evaluable for response {4 in the FEC-PH group and 3 in the FEC-DH

group).
©SLNB was performed before PST.
¢Including one patient not evaluable for pathologic response in the FEC-DH group.

research on the interaction between HR status, HER2 status, and
pCR is warranted.

In the NOAH trial, the addition of trastuzumab to preoperative
chemotherapy and postoperative trastuzumab for 52 weeks im-
proved disease-free survival relative to chemotherapy alone (71% vs.
56% at 3 years; P = .006)."* It remains to be determined whether the
addition of postoperative trastuzumab will further improve disease-
free and overall survival in patients who have achieved a pCR with
sequential anthracycline and taxane plus trastuzumab. However,
longer survival has been demonstrated in patients achieving pCR
compared with those not achieving pCR, even in the HER2" sub-
group,”’ ™ although it may be different in patients with HR™ and
HR™ breast cancer, and needs to be viewed cautiously.

In studies with trastuzumab and nonanthracycline-containing
regimens (eg, combination of taxane and platinum), pCR rates
have ranged from 17% to 76%."'°~?° Studies of preoperative con-
current anthracycline and taxane with trastuzumab (for 12-24
weeks) have shown pCR rates of 38%-66%."*"** Results of these
studies suggest that concurrent anthracycline and trastuzumab
has a considerable antitumor effect, although, cardiotoxicity re-
mains a concern with this regimen. A review of the medical liter-
ature provides reassurance that the cardiac toxicity of concurrent
trastuzumab and anthracycline is acceptable and manage-
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able.'”""® The dose of anthracycline is an important factor in
cardiac safety. In the current study, the dose of anthracycline
(epirubicin 100 mg/m? for 4 cycles was higher than in previous
studies that used doxorubicin (60 mg/m2 for 3 cycles) or epiru-
bicin (75 mg/m? for 4 cycles). Therefore, cardiotoxicity may be
avoided by reducing the dose of anthracycline when used in com-
bination with trastuzumab. Sequential administration of trastu-
zumab after anthracycline, as used in the present study, is also an
appropriate approach to reduce the risk of cardiotoxicity. How-
ever, it might relate to an administration order of anthracycline
and taxane, not concurrent administration of anthracycline and
trastuzumab, because concurrent administration of anthracycline
and trastuzumab has less cardiotoxicity in the report by Buzder et
al.’* Longer follow-up is required to further evaluate the cardiac
safety profile of anthracyline-trastuzumab PST to determine a
preferable method; dose reduction or sequential administration,
including an administration order of anthracycline and taxane.

Twelve (12.5%) of 96 patients in our study did not complete
PST. The major reasons for discontinuation of PST were chemo-
therapy-related adverse events. One patient in the FEC-PH group
experienced grade 3 left ventricular systolic dysfunction. A limi-
tation of this study was the evaluation of LVEF by echocardio-
gram only at study entry and completion of surgery if patients
showed no symptoms of left ventricular failure. Experience of
cardiotoxicity in this study suggests that LVEF by echocardio-
gram should be monitored at completion of FEC and again at
completion of trastuzumab plus taxane therapy. Long-term fol-
low-up of cardiotoxicity is required for patients in this study who
received preoperative and adjuvant trastuzumab.

Because FEC-PH and FEC-DH demonstrated similar efficacy
overall, differences in safety profile are important in determining
the most appropriate PST regimen to offer to candidates for BCT.
Paclitaxel was associated with an increased incidence of peripheral
neuropathy, whereas use of docetaxel produced greater neutrope-
nia, febrile neutropenia, peripheral edema, and mucositis. The
choice of PST, therefore, should be individualized according to
patient characteristics and preferences. Although analysis of data
suggested a possible advantage for paclitaxel in terms of higher
pCR in the subgroup of patients with HR™ disease and a higher
rate of BCS, the differences were not statistically significant.

Conclusion

FEC, followed by concurrent trastuzumab with taxane (weekly
paclitaxel or 3-weekly docetaxel), seems active and feasible as PST
for HER2 breast cancer. There was no significant difference in
pCR rate between FEC-PH and FEC-DH, although there was a
trend to a higher rate of pCR with the paclitaxel-containing reg-
imen in patients with HR™ breast cancer. Whether this trend is
clinically significant is not yet known. Long-term follow-up of
patients in this study treated with preoperative and adjuvant tras-
tuzumab will provide further information on cardiac safety and
disease-free survival.

Randomized comparisons of PST regimens, comprising vari-
ous permutations of anthracyclines, taxanes, and platinum ad-
ministered with concurrent and/or sequential trastuzumab, to-
gether with long-term follow-up of cardiac safety and disease-free
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survival are required before definitive recommendations can be
made for patients with HER2™ breast cancer.

Clinical Practice Points

e PST is a standard management option for patients with operable
breast cancer and can facilitate breast conservation.

e The addition of trastuzumab to primary systemic chemotherapy
achieves a high rate of pCR in patients with HER2™ breast cancer,
but the optimal treatment regimen has not yet been defined.

e Concurrent use of trastuzumab and anthracycline-based therapy
must be used with caution because of the potential risk for cardiac
toxicity.

e Preoperative treatment regimens comprising FEC followed by ei-
ther trastuzumab and paclitaxel or trastuzumab and doceraxel were
similarly effective in patients with HER2™ breast cancer and both
achieved high rates of pCR.

e The pCR rates were higher in patients with HR™ tumors than in
those with HR™ disease.

e The paclitaxel-containing regimen showed a trend to a higher
pCR rate in patients with HR™ tumors and a higher rate of breast
conserving surgery compared with the docetaxel-containing regi-
men.

e Sequential use of trastuzumab-taxane after FEC was generally well
tolerated, although cardiac safety remains an important consider-
ation. Itis important that LVEF is monitored at study entry, at the
completion of FEC, and again at the completion of trastuzumab-

taxane combination therapy.
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Neoadjuvant anastrozole versus tamoxifen in patients
receiving goserelin for premenopausal breast cancer
(STAGE): a double-blind, randomised phase 3 trial

Norikazu Masuda, Yasuaki Sagara, Takayuki Kinushite, Hiroji fwata, Seigo Nokamura, Yasubire Yanagita, Reili Nishimura, Hirotuka lwase,
Shunji Kemigaki, Hiroyuki Takei, Shinzaburo Noguchi

Summary

Background Aromatase inhibitors have shown increased efficacy compared with tamoxifen in postmenopausal early
breast cancer. We aimed to assess the efficacy and safety of anastrozole versus tamoxifen in premenopausal women
receiving goserelin for early breast cancer in the neoadjuvant setting.

tethods In this phase 3, randomised, double-blind, parallel-group, multicentre study, we enrolled premenopausal
women with oestrogen receptor (ER)-positive, HER2-negative, operable breast cancer with WHO performance status
of 2 or lower. Patients were randomly assigned (1:1) to receive goserelin 3-6 mg/month plus either anastrozole
1 mg per day and tamoxifen placebo or tamoxifen 20 mg per day and anastrozole placebo for 24 weeks before surgery.
Patients were randomised sequentially, stratified by centre, with randomisation codes. All study personnel were
masked to study treatment. The primary endpoint was best overall tumour response (complete response or partial
response), assessed by callipers, during the 24-week neoadjuvant treatment period for the intention-to-treat population.
The primary endpoint was analysed for non-inferiority (with non-inferiority defined as the lower limit of the 95% CI
for the difference in overall response rates between groups being 10% or less); in the event of non-inferiority, we
assessed the superiority of the anastrozole group versus the tamoxifen group. We included all patients who received
study medication at least once in the safety analysis set. We report the primary analysis; treatment will also continue
in the adjuvant setting for 5 years. This trial is registered with ClinicalTrials.gov, number NCT00605267.

Findings Between Oct 2, 2007, and May 29, 2009, 204 patients were enrolled. 197 patients were randomly assigned to
anastrozole (n=98) or tamoxifen (n=99), and 185 patients completed the 24-week neoadjuvant treatment period and had
breast surgery (95 in the anastrazole group, 90 in the tamoxifen group). More patients in the anastrozole group had a
complete or partial response than did those in the tamoxifen group during 24 weeks of neoadjuvant treatment (anastrozole
70-4% [69 of 98 patients] vs tamoxifen 50-5% [50 of 99 patients]; estimated difference between groups 19-9%, 95% CI
6-5-33-3; p=0-004). Two patients in the anastrozole group had treatment-related grade 3 adverse events (arthralgia and
syncope) and so did one patient in the tamoxifen group {depression). One serious adverse event was reported in the
anastrozole group (benign neoplasm, not related to treatment), compared with none in the tamoxifen group.

Interpretation Given its favourable risk-benefit profile, the combination of anastrozole plus goserelin could represent
an alternative neoadjuvant treatment option for premenopausal women with early-stage breast cancer.

Funding AstraZeneca.

introduction

For premenopausal women with oestrogen receptor
(ER)-positive or progesterone receptor (PgR)-positive
breast cancer, treatment options include ablative surgery,

therapy?® The combination of tamoxifen plus goserelin
has shown improved progression-free survival compared
with goserelin alone;* however, a report® suggested that
the combination of tamoxifen with goserelin was not

radiotherapy, or cytotoxic chemotherapy. Endocrine
treatments include the ER antagonist tamoxifen, and
luteinising hormone releasing hormone (LHRH)
agonists such as goserelin, which offer the potential for
reversible ovarian ablation. Goserelin has shown efficacy
for the treatment of premenopausal breast cancer, with
equivalent disease-free survival to cyclophosphamide,
methotrexate, and fluorouracil (CMF) chemotherapy in
those patients with ER-positive disease.! Although
extended goserelin treatment is associated with a known
reduction in bone mineral density,’ it offers a more
favourable safety profile than does cytotoxic chemo-

www.thelancet.com/oncology Vol 13 April 2012

better than either drug alone (although patients also
received concomitant cytotoxic chemotherapy). Present
guidelines suggest that tamoxifen alone or with ovarian
function suppression are standard treatment options for
premenopausal women with ER-positive breast cancer.’

Based on the efficacy shown in postmenopausal women
with early breast cancer/” aromatase inhibitors in
combination with ovarian suppression are now being
assessed for the treatment of premenopausal women
with early-stage breast cancer.

Early clinical data in premenopausal women have
suggested that the combination of anastrozole and
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goserelin results in a greater reduction in mean
oestradiol concentrations than does the combination of
tamoxifen plus goserelin,” and data from the Austrian
Breast and Colorectal Cancer Study Group Trial 12
(ABCSG-12)" have shown that 3-year adjuvant therapy
with anastrozole plus goserelin is associated with similar
disease-free survival to that associated with adjuvant
tamoxifen plus goserelin therapy."

The period before surgery offers an important treat-
ment window to downstage breast tumours, which might
allow for Dbreast-conserving surgery rather than
mastectomy.” This window provides the potential for an
improved cosmetic outcome together with a reduction of
surgical morbidity.”™ Aromatase inhibitors have shown
to be effective and well tolerated neoadjuvant treatments
in postmenopausal women with early breast cancer.”
Therefore, the role of aromatase inhibitors plus goserelin
for premenopausal breast cancer is of interest.

In this Study of Tamoxifen or Arimidex, combined with
Goserelin acetate, to compare Efficacy and safety
(STAGE), we aimed to compare anastrozole plus goserelin
versus tamoxifen plus goserelin in the neoadjuvant
setting (24 weeks of presurgical therapy) in premenopausal
Japanese women with ER-positive early breast cancer.

Methods

Study design and patients

This phase 3, double-blind, randomised, parallel-group,
multicentre study compared the efficacy and safety of
anastrozole with that of tamoxifen in the neoadjuvant
setting in premenopausal women with operable breast
cancer receiving concomitant goserelin treatment.

We enrolled premenopausal women aged 20 years or
older with ER-positive and HER2-negative breast cancer
(ER-positive defined by 210% nuclear staining by immuno-
histochemistry; HER2-positive defined by immunohisto-
chemistry 3 positivity or fluorescence in-situ hybridisation
positivity, determined by each individual site) and with
histologically confirmed operable and measurable lesions
(T [2-5 cm], NO, MO). Locally advanced, with palpable
supraclavicular nodes, or inflammatory breast cancers
were deemed inoperable. Patients had to have a WHO
performance status of 2 or lower. Patients were excluded if
they had: necessity for concomitant chemotherapy;
previous radiotherapy, chemotherapy, or hormone therapy
for breast cancer; or history of systemic malignancy within
3 years. All patients provided written informed consent.
The study was approved by the institutional review board
for every trial centre and was done in accordance with the
Declaration of Helsinki and Good Clinical Practice, the
applicable local regulatory requirements, and the
AstraZeneca policy on bioethics.

Randomisation and masking

Participants were enrolled by the study investigators, and
eligible patients were assigned to treatment groups at
random, stratified by centre, with computer-generated
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randomisation codes (permuted block method) that were
generated sequentially at a central patient registration
centre. All study personnel were masked to the randomised
treatrnent until all data had been obtained and the primary
analysis carried out. The study was of a double-dummy
design, whereby the placebo tablets of anastrozole and
tamoxifen were indistinguishable in their appearance and
packaging from the corresponding active tablets. Breaking
of the randomisation code was only to be allowed in
medical emergencies that necessitated knowledge of the
treatment randomisation, although this did not happen.

Procedures

Patients were randomly assigned (1:1) to receive either
anastrozole 1mg daily orally with a tamoxifen placebo plus
a subcutaneous depot injection of goserelin 3-6 mg every
28 days or tamoxifen 20 mg daily orally with anastrozole
placebo plus a subcutaneous injection of goserelin 3-6 mg
every 28 days. Treatment continued for 24 weeks before
surgery or until any criterion for discontinuation was met.
Treatrment will also continue in the adjuvant setting for
both treatment groups for a period of 5 years.

We did tumour measurements using calliper and
ultrasound every 4 weeks, and MRI or CT at day 0,
week 12, and week 24. We determined objective tumour
response with every measurement method and assessed
according to modified Response Evaluation Criteria In
Solid Tumors criteria (RECIST)." We measured serum
concentrations of oestrone and oestradiol from blood
samples taken every 4 weeks. We measured breast-
tumour tissue concentrations of oestrone and oestradiol
from core needle biopsy samples taken at day 0 and from
samples obtained from excised tumours at surgery.

We measured bone mineral density using dual-energy
X-ray absorptiometry at day 0 and at week 24 and the
bone turnover markers serum bone-alkaline phosphatase
(BAP) and serum crosslinked N-telopeptide of type 1
collagen (NTX) at day 0, week 12, and week 24. We
identified BAP using either an enzyme immunoassay
(EIA) or a chemiluminescent EIA (CLEIA). We measured
NTX by EIA.

We defined histopathological response as the pro-
portion of patients whose tumours were classified as
grade 1b, 2, or 3, where grade 0 corresponds to no
response; grade la to mild changes in cancer cells
regardless of the area, or marked changes seen in less
than a third of cancer cells; grade 1b to marked changes
in a third or more cancer cells but less than two-thirds of
cancer cells; grade 2 to marked changes in two-thirds or
more of cancer cells; grade 3 to necrosis or disappearance
of all cancer cells, and replacement of all cancer cells by
granuloma-like or fibrous tissue, or both.” The
pathologist at each individual site assessed histo-
pathological effects by comparing of histopathological
samples obtained at baseline and surgery.

Ki67 was stained with an antibody for MIB-1 at a central
laboratory (SRL Inc, Tokyo, Japan) for assessment by a
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central review board. Ki67 index was calculated as the
ratio of Ki67 positive cells to total cells.

We assessed quality of life with patient-reported com-
pletion of the Functional Assessment of Cancer Therapy-
Breast (FACT-B) questionnaire® (version 4), together with
an Endocrine Subscale (ES) questionnaire.” The FACT-B
endpoints assessed were the subscales of emotional
wellbeing and social and family wellbeing and trial
outcome index (TOI).

Adverse events were recorded at every patient visit and
assessed according to Common Terminology Criteria for
Adverse Events version 3.0.

The primary endpoint was best overall tumour response
(complete response or partial response), assessed with
calliper, during the 24-week neoadjuvant treatment
period. Secondary endpoints were histopathological
response, change in Ki67 expression, changes in serum
and breast-tumour tissue concentrations of oestrone and
oestradiol, quality of life, and tolerability.

Statistical analysis

‘We planned a samp.= size of 97 patients per group (194 in
total) to show, with 80% power, the non-inferiority of
anastrozole versus tamoxifen. This calculation was based
on a two-sided 95% CI for the difference in tumour
response between treatment groups, by use of calliper
measurement, with a non-inferiority margin of 10%.

For best overall tumour response and histopathological
response, we calculated the estimated difference between
anastrozole and tamoxifen together with 95% Cls. Non-
inferiority of anastrozole versus tamoxifen was to be
concluded if the lower limit for the 95% CI was 10% or
less. Superiority of anastrozole versus tamoxifen was to be
assessed if non-inferiority was established. We also did an
exploratory analysis of best overall tumour response using
a logistic regression model, adjusted for PgR status
(positive, negative), tumour grade (<2, >2, missing, or
unknown), and the longest breast tumour measurement
at baseline (=3 cm, >3 cm). We estimated the difference
between treatment groups in changes from baseline in
quality of life, together with 95% ClI, using an analysis of
covariance model, including treatment and baseline as
covariates. We used SAS version 8.2 for all analyses.

We summarised Ki67 index, serum and breast tumour
tissue concentrations of oestrone and oestradiol, laboratory
test values, bone mineral density, and bone turnover
markers using descriptive statistics. We summarised
adverse events by system organ class and preferred term.

All analyses of efficacy and quality of life were based
on the intention-to-treat population (all randomised
patients). Where patients discontinued treatment, we
used assessments up to discontinuation to determine
the best overall tumour response. We included all
patients who received study medication at least once in
the safety analysis set.

This trial is registered with ClinicalTrials.gov, number
NCT00605267.
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Figure: Trial profile

Role of the funding source

AstraZeneca employees participated in the conception
and design of the study, collection and assembly of data,
data analysis and interpretation, and drafting of the
manuscript. All authors had full access to the study data
and the corresponding author had the final responsibility
to submit for publication.

Results
Between Oct 2, 2007, and May 29, 2009, at 27 centres in
Japan, 197 patients were randomly assigned to receive
anastrozole plus goserelin (anastrozole group, n=98)
or tamoxifen plus goserelin (tamoxifen group, n=99;
figure). 185 patients completed the 24-week neoadjuvant
treatment period and received breast surgery (figure).
Patient demographics and baseline characteristics
were generally well balanced between the treatment
groups (table 1). The number of patients with tumour
grade 3 was higher in the tamoxifen group than in the
anastrozole group (table 1). More patients had a negative
PgR status in the tamoxifen group (12 of 98 [12%)]) than
in the anastrozole group (5 of 98 [5%)]; table 1).
Significantly more women in the anastrozole group
achieved a complete or partial response (measured with
callipers) than did those in the tamoxifen group from
baseline to week 24 (table 2). More patients in the
anastrozole group had an overall tumour response than in
the tamoxifen group when response was measured by
ultrasound, MRI or CT (table 2).
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Anastrozole plus  Tamoxifen plus
goserelin (n=98)  goserelin (n=99)

Age group at baseline (years)

20-29 22%) 0

30-39 21 (21%) 20 (20%)

40-49 65 (66%) 68 (69%)

50-59 10 (10%) 11 (11%)

Body-mass index (kg/m?)

Mean (SD) 222 (3:5) 221(33)

Body-mass index >25 kg/m* 21(21%) 13 (13%)

Histology type

Infiltrating ductal carcinoma 87 (89%) 91(92%)

Infiltrating lobular carcinoma 3(3%) 3(3%)

Other* 8(8%) 5 (5%)

Tumour grade

1 42 (43%) 48 (48%)

2 36 (37%) 26 (26%)

3 4 (4%) 14 (14%)

Not assessable 1(1%) 0

Not done 15 (15%) 11(11%)

Longest breast tumour diameter at baseline (calliper measurement; cm)

Mean (SD) 3-21(0-85) 3:24(0-97)

Median 3.00 3-00

Hormone-receptor status

ER-positive 98 (100%) 99 (100%)

PgR-positive 93 (95%) 87 (88%)

HER2 status

Negative 98 (100%) 99 (100%)
Data are n (%) unless otherwise stated. ER=oestrogen receptor. PgR=progesterone
receptor. HER2=human epidermal growth factor receptor 2. *including
adenocarcinoma (n=3), mucinous carcinoma (n=9), and scirrhous carcinoma (n=1).
Table 1: Patient demographics and baseline tumour characteristics

These differences were still apparent after adjustment
for PgR status, tumour grade, and longest length of
tumour measurement, irrespective of means of
measurement: calliper odds ratio [OR] 2-23, 95% CI
1-22-4.06, p=0-009; ultrasound OR 1-71, 0-96-3-06,
p=0-071; and MRI or CT OR 2-76, 1-52-5-03, p=0-0009.

Tumour responses increased gradually throughout
the 24-week treatment period for both treatment groups
(table 3). At every visit, tumour responses were higher
for anastrozole versus tamoxifen with calliper measure-
ment (table 3).

One patient (1%) showed no tumour shrinkage in the
anastrozole group compared with eight (8%) in the
tamoxifen group. All patients received breast surgery
except those who withdrew prematurely. 84 (86%) of
98 patients in the anastrozole group had breast
conserving surgery, compared with 67 (68%) of 99 patients
in the tamoxifen group.

A significantly higher proportion of patients in the
anastrozole group had a histopathological response
(tumours of grade 1b or higher at week 24) than in the
tamoxifen group (table 2).
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Anastrozole plus  Tamoxifen plus
goserelin (n=98)  goserelin (n=99)
Best overall tumour response
Calliper*
R 12 (12:2%) 7 (71%)
PR 57 (58-2%) 43 (43-4%)
CR+PR 69 (70-4%) 50 (50-5%)
Ultrasound
CR 1(1.0%) 0
PR 56 (57-1%) 42 (42-4%)
CR+PR 57 (58:2%) 42 (42-4%)
MRIor CTE
CR 2 (2:0%) 0
PR 61 (62-2%) 37 (37-4%)
CR+PR 63 (64-3%) 37 (37-4%)
Histopathological response§
Grade 0 (no response) 12 (12:2%) 19 (19-2%)
Grade 1a {mild response) 42 (42:9%) 44 (44-4%)
Grade 1b (moderate response) 28 (28-6%) 18 (18-2%)
Grade 2 (marked response) 12 (12:2%) 9(9-1%)
Grade 3 (complete response) 1(1-0%) 0
Missing 3(3-1%) 9(9:1%)
Grade 21b 41(41-8%) 27 (27-3%)
Data are n (%). CR=complete response, PR=partial response, *Estimate of
difference between treatment groups 19-9% (95% C! 6-5-33-3); p=0-004.
tEstimate of difference between treatment groups 15-7% (95% C1 1-9~29-5);
p=0-027. #Estimate of difference between treatment groups 26-9% (95% Cl
13-5-40-4); p=0-0002. §Estimate of difference between treatraent groups 14-6%
(95% Cl 1-4-27-7); p=0-032. p values calculated by x* test.
Table 2: Summary of best overall tumour response and histopathological
response from baseline to week 24 (intention-to-treat population)

Mean Ki67 index at baseline was 21-9% in the anastrozole
group (n=92) and 21-6% in the tamoxifen group (n=96). At
week 24, Ki67 index was reduced in both treatment groups
{2-9% in the anastrozole group [n=91] and 8.-0% in the
tamoxifen treatment group [n=87)). Reduction in Ki67 index
from baseline to week 24 was significantly greater with
anastrozole versus tamoxifen (estimated ratio of reduction
between groups 0-35, 95% CI 0. 24-0-51; p<0-0001).

Geometric mean serum concentrations of oestrone and
oestradiol decreased from baseline in both treatment
groups, with maximum decrease of both oestrone and
oestradiol achieved in both groups by week 4; this was
maintained throughout the 24-week treatment period for
both oestrone and oestradiol (appendix). Reductions in
concentrations of oestrone and oestradiol were signi-
ficantly greater with anastrozole than with tamoxifen at
week 24 (p<0-0001 for both oestrone and oestradiol). In an
exploratory analysis of histopathological samples (n=13
for anastrozole and n=21 for tamoxifen), concentrations of
oestrone and oestradiol in the breast tumour tissue were
reduced in both treatment groups from baseline to week 24
(appendix). Oestrone suppression was greater in the
anastrozole group than in the tamoxifen group (estimated
ratio 0-14, 95% CI 0-06-0-31; p<0-0001), whereas
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Tamoxifen plus
goserelin (n=99)

Anastrozole plus
goserelin (n=98)

n (%) 95%Cl n(%) 95% Ci
Week 4 10 (102%) . 50-18-0 6 (61%) 2:3-127
Week 8 35(357%) 263-46-0 20(20-2%) 12-8-295
Week 12 49(50-0%)  397-60-3  34(343%) 251-44:6
Week 16 61(622%) 51.9-71.8 47 (475%) 37-3-57-8
Week 20 69(704%) 603792  50(505%) 403-607
Week 24 74(755%) 658-83.6  56(56:6%) 46-2-66:5

Where patients discontinued treatment, tumour response was considered
non-response at each timepoint following discontinuation. CR=complete
response. PR=partial response.

Table 3: Tumour response rates by visit (CR+PR; intention-to-treat
population)

oestradiol suppression did not differ between groups
(estimated ratio 0-63, 95% CI 0-26-1-54; p=0-301).

In both treatment groups, the ES and FACT-B TOI scores
decreased slightly from baseline at week 12 and week 24.
Mean ES score decreased from 64-7 at baseline to 55-5 at
week 24 in the anastrozole group and from 63 -4 at baseline
to 57-1 at week 24 in the tamoxifen group. The FACT-B
TOI mean score decreased from 69-6 at baseline to 64-9 at
week 24 in the anastrozole group and from 68 -8 at baseline
to 66-2 at week 24 in the tamoxifen group. Although the
study was not specifically powered to detect a difference in
the quality-of-life outcome measures, groups did not differ
significantly (estimated difference for
tamoxifen; ES subscale -2.14, 95% CI —4-58 to 0-29,
p=0-084; FACT-B TOI —1-52, —4-02 to 098, p=0-231). No
significant changes from baseline to week 24 were observed
for the subscales of emotional wellbeing and social and
family wellbeing in either treatment group.

Adverse events were reported by 87 (89%) of
98 anastrozole-treated patients and 84 (86%) of
98 tamoxifen-treated patients. Treatment-related adverse
events were reported by 82 (84%) patients in the
anastrozole group and 75 (77%) patients in the tamoxifen
group. Table 4 shows the most common treatment-related
adverse events.

Most adverse events were mild or moderate (grade 1
or 2). Treatment-related grade 3 adverse events were
reported in two patients in the anastrozole group
(arthralgia and syncope) and one patient in the tamoxifen
group (depression). No events at grade 4 were recorded.
One serious adverse event was reported in the anastrozole
group (grade 3 incidence of benign neoplasm), which
was not considered related to treatment. No serious
adverse events were reported in the tamoxifen group.
One patient in the tamoxifen group discontinued
treatment because of a grade 1 adverse event (liver
disorder), which was considered related to treatment.

Mean bone mineral density at lumbar spine decreased
by 5-8% in the anastrozole group and by 2-9% in the
tamoxifen group, and mean bone mineral density at
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anastrozole— -

Anastrozole plus ~ Tamoxifen plus
goserelin (n=98) goserelin (n=98)
Vascular disorders 52.(53%) 53 (54%)

Hot flush 51 (52%) 51(52%)
Musculoskeletal and connective 49 (50%) 29 (30%)
tissue disorders

Arthralgia 35 (36%) 19 (19%)

Musculoskeletal stiffness 19 (19%) 9(9%)

Joint stiffness 5(5%) 1(1%)

Myalgia 5(5%) 1(1%)
Nervous system disorders 22(22%) 13 (13%)

Headache 10 (10%) 10 (10%)
Reproductive system and breast 20 (20%) 13 (13%)
disorders

Menopausal symptoms 6 (6%) 4 (4%)

Metrorrhagia 5(5%) 2 (2%)
Gastrointestinal disorders 9 (9%) 14 (14%)

Constipation 3(3%) 10 (10%)
General disorders and 9(9%) 14 (14%)
administration site conditions

Fatigue 3(3%) 5(5%)
Psychiatric disorders 9(9%) 10 (10%)

insomnia 6 (6%) 6 (6%)

Skin and subcutaneous tissue 8(8%) 11(11%)
disorders

Hyperhidrosis 4(4%) 8 (8%)

Data are n (%). System organ class or preferred term.
Table 4: Treatment-related adverse events occurring in at least 5% of
patients (safety-analysis-set population)

cervical thighbone decreased by 2-5% in the anastrozole
group and by 0-8% in the tamoxifen group. The reduction
in bone mineral density was significantly greater in the
anastrozole group at lumbar spine (p<0-0001) and cervical
thighbone (p=0-0045) than in the tamoxifen group. Bone
turnover marker BAP increased slightly in the anastrozole
group (EIA method [n=66), mean 20-97 to 28-11 U/L;
CLEIA method [n=32], 10-98 to 16-58 pg/L), whereas no
change was recorded in the tamoxifen group. Bone
turnover marker NTX increased numerically in both
treatment groups (anastrozole mean 13-22 to 22-43 nmol
BCE/L [bone collagen equivalents per L of serumy;
tamoxifen 12- 66 to 14- 99 nmol BCE/L).

No dlinically important changes in laboratory para-
meters or vital signs were recorded. Treatment compliance
for the tablet medication, measured by confirmed tablet
counting, was 98-9% for the anastrozole group and
99-3% for the tamoxifen group.

Discussion

During 24 weeks of neoadjuvant treatment, a greater
proportion of premenopausal women with ER-positive,
HER2-negative breast cancer who received anastrozole
plus goserelin showed a tumour response benefit than did
those who received tamoxifen plus goserelin. Further, a
higher proportion of patients in the anastrozole group
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Panel: Research in context

Systematic review

We searched PubMed and ClinicalTrials.gov with the search terms “aromatase inhibitor”,
“goserelin’, “premenopausal”, and "neocadjuvant”, to identify all studies and publications
to July, 2007. We did not find any randomised trials and, therefore, we identified the need
for a new study comparing an aromatase inhibitor with tamoxifen in the necadjuvant

treatment setting for premenopausal breast cancer.

Subsequently, we have identified studies investigating the use of aromatase inhibitors in
premenopausal breast cancer, including a single-arm, phase 2 study of anastrozole plus
goserelin in premenopausal advanced breast cancer,” which reported a clinical benefit rate
(partial response plus complete response plus stable disease 26 months) of 71-9%.
Additionally, we identified a non-randomised study® that suggested that concomitant
goserelin plus letrozole together with presurgical chemotherapy was effective in
premenopausal women with locally advanced breast cancer in terms of improved
disease-free survival. Results from a phase 3 study (ABCSG-12)," comparing anastrozole
plus goserelin with tamoxifen plus goserelin in the adjuvant setting in premenopausal
women, showed disease-free survival ratés to be similar between the treatment groups.
Arecent analysis of ABCSG-12* suggests that body-mass index significantly affects the
efficacy of anastrozole plus goserelin in premenopausal patients with breast cancer. Given
the available evidence at the time, we decided to undertake this randomised phase 3 trial
to compare an aromatase inhibitor with tamoxifen in the neoadjuvant treatment setting
for premenopausal breast cancer. ;

Interpretation

To our knowledge, our results have shown for the first time that neoadjuvant treatment
with anastrozole plus goserelin has a better risk-benefit profile than does tamoxifen plus
goserelin as neoadjuvant treatment for premenopausal women with early-stage breast
cancer. As such, this combination could represent an alternative neoadjuvant treatment
option for premenopausal women with early-stage breast cancer.

than in the tamoxifen group received breast-conserving
surgery. These data suggest that anastrozole plus goserelin
is an effective necadjuvant treatment option in this patient
population, and might enable tumour downstaging to
allow for breast-conserving surgery.

A favourable response to neoadjuvant therapy usually
translates into a better clinical prognosis.” In the
ABCSG-12 study," which compared anastrozole plus
goserelin with tamoxifen plus goserelin in the adjuvant
setting in premenopausal women, disease-free survival
rates were similar between the treatment groups. It
might be expected that the greater efficacy in the
anastrozole group in the neoadjuvant setting noted in
this present study would translate to improved disease-
free survival compared with the tamoxifen group with
continued treatment in the adjuvant setting.

This study recruited only patients with ER-positive and
HER2-negative tumours. Our own experience, together
with data from other studies, has shown ER-positive and
HER2-negative tumours to be more hormone dependent
and therefore more responsive to endocrine therapy than
ER-positive and HER2-positive tumours.”

Although similar disease-free survival rates were
reported between the groups in the ABCSG-12 study,"
a strong trend was noted for improved overall survival in

— 247 —

the tamoxifen group compared with the anastrozole
group. Although the precise reason for improved overall
survival in favour of tamoxifen is unclear, it was
speculated that the absence of palliative treatment with
aromatase inhibitors in the anastrozole group after
relapse could affect overall survival. 2%

Interestingly, a retrospective analysis of the ABCSG-12
data® reported that the better overall survival for
tamoxifen plus goserelin than for anastrozole plus
goserelin was only noted in a subset of patients with
body-mass index (BMI) higher than 25 kg/m2, but not
in those patients with BMI lower than 25 kg/m2.*
Similarly, obese women (BMI >30 kg/m?) treated with
anastrozole in the Arimidex, Tamoxifen, Alone or in
Combination (ATAC) trial® were associated with poorer
overall prognosis than were women with BMI lower
than 23 kg/mz2. The proportion of women with BMI
higher than 25 kg/m? was lower in the STAGE study
(34 [17-3%)] of 197 women) than in the ABCSG-12 study
(573 [33-0%)] of 1736 women),* which might also partly
explain the better efficacy for anastrozole than for
tamoxifen in STAGE.

The optimum duration of neoadjuvant hormone
therapy has yet to be fully elucidated. We report an
increase in tumour responses from week 16 to week 24 of
13-3% in the anastrozole group and 9-1% in the
tamoxifen groups. As a result, although we have shown
that treatment duration of 24 weeks was preferable over
16 weeks, it is possible that the optimum treatment
duration may even be greater than 24 weeks. These
results correspond to those reported by Dixon and
colleagues,” in which clinical response was greater with
extended neoadjuvant letrozole treatment beyond
3 months, than with a shorter treatment duration.

The dinical response during the 24-week treatment
period of 70% achieved by the anastrozole group in
our study seems similar to the clinical response rate of
66% achieved with chemotherapy in a similar patient
population in a previous study” but a definitive
randomised trial that compares neoadjuvant endocrine
therapy with chemotherapy has yet to be reported.”
Although clinical response might not be consistent with
the pathological response,” and it is possible that
pathological responses might ultimately be higher with
chemotherapy, anastrozole plus goserelin might offer a
treatment option for patients with large ER-positive and
HER2-negative tumours for which downstaging could
allow breast-conserving surgery.

A possible limitation of this study is that, although a
higher proportion of patients in the anastrozole group
received breast-conserving surgery, a prediction of the
expected method of surgery was not done at baseline,
which would be necessary for a meaningful comparison
between Dbest overall tumour response and the actual
surgical method used. With only two treatment groups,
the effect of the individual treatments (anastrozole,
tamoxifen, or goserelin) used in the study could not be
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determined. Definitive results are also unlikely to be
shown for long-term outcomes because of the small
sample size.

Reduction in Ki67 index was significantly greater with
anastrozole than with tamoxifen treatment, consistent
with results observed in the IMmediate Preoperative
Anastrozole, Tamoxifen, or Combined with Tamoxifen
(IMPACT) trial.* The relation between reduction in Ki67
index in the IMPACT trial correlated with the long-term
outcome of improved disease-free survival for anastrozole
versus tamoxifen in the adjuvant ATAC trial.” However,
the tumour response rates under neoadjuvant treatment
did not seem to predict for long-term outcome with
adjuvant therapy.”

Both treatment regimens were well tolerated during the
24-week neoadjuvant treatrnent period, consistent with the
known safety profile of the individual treatments. The
incidence of hot flushes reported here was higher than
that reported for any of the drugs as monotherapy.”
However, as hot flushes are a known side-effect of all three
drugs, an additive effect of combination therapy cannot be
discounted. An exploratory analysis showed that no
significant relation existed between those patients who
responded to treatment and those patients who had hot
flushes in both treatment groups (data not shown).
Consistent with the known safety profiles of each treatment,
musculoskeletal disorders seemed higher with anastrozole
than with tamoxifen treatment.* Although this was a short-
term study, results of bone mineral density and bone
turnover markers BAP and NTX seem consistent with the
known safety profile of anastrozole.

In conclusion, results from this study have, to the best
of our knowledge (panel), shown for the first time that
neoadjuvant treatment with anastrozole plus goserelin
has a better risk-benefit profile than tamoxifen plus
goserelin as neoadjuvant treatment for premenopausal
women with early-stage breast cancer.
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This trial is being conducted to confirm the superiority, in terms of overall survival, of primary
tumour resection plus systemic therapy to systemic therapy alone in patients with Stage IV
breast cancer who are not refractory to primary systemic therapy. The inclusion criteria for the
study are as follows: untreated patients with histologically confirmed invasive breast cancer
with one or more measurable metastatic lesions diagnosed by radiological examination. All
patients receive primary systemic therapy according to the estrogen receptor and human epi-
dermal growth factor receptor type-2 status of the primary breast cancer after the first registra-
tion. After 3 months, the patients without disease progression are randomized to the primary
tumour resection plus systemic therapy arm or the systemic therapy alone arm. The primary
endpoint is the overall survival, and the secondary endpoints are proportion of patients
without tumour progression at the metastatic sites, yearly local recurrence-free survival, pro-
portion of local ulcer/local bleeding, yearly primary tumour resection-free survival, adverse
events of chemotherapy, operative morbidity and serious adverse events. The patient recruit-
ment was commenced in May 2011. Enrolment of 410 patients for randomization is planned
over a 5 year recruitment period. We hereby report the details of the study.

Key words: breast medicine — metastasis — breast-basic — surgery

INTRODUCTION palliative care with chemotherapy, hormonal therapy and/or

The incidence of metastatic breast cancer (Stage IV), defined
as a primary breast tumour with distant metastasis, is in-
creasing, accounting for ~3% of all newly diagnosed
patients with breast cancer in Japan, not significantly differ-
ent from the 6% reported from the USA according to the
Surveillance, Epidemiology and End Results data. The treat-
ment of Stage IV breast cancer has traditionally been

radiation therapy (1,2). According to the Hortobagyi algo-
rithm (3), hormonal therapy is chosen as the first therapy for
hormone receptor-positive Stage IV breast cancer without
life-threatening metastases. If the tumour is hormone
receptor-negative or resistant to hormone therapy, chemo-
therapy is used, although it might severely impair the quality
of the patient’s life. Current anti-tumour drugs, such as

 The Author 2012. Published by Oxford University Press. All rights reserved.

For Permissions, please email: journals.permissions@oup.com

— 250 —



anthracyclines and taxanes, are quite effective, as are
molecular-target drugs, such as trastuzumab. Resection of
the primary tumour is not considered a curative treatment; it
is used solely as local therapy to prevent uncontrolled chest
wall disease. Therefore, the local surgery is performed rela-
tively late in the treatment course, and only if the primary
tumour and metastases have been reduced and controlled
with the systemic therapy.

The possibility of surgical procedures improving the sur-
vival of these patients has been reported by several retro-
spective studies (4—8); however, these studies essentially
suffer from biases such as arbitrary patient selection, diverse
timing of surgery or various regimens of systemic therapy.
Therefore, this subject still remains a hotly debated topic at
major breast conferences. Improvements in primary systemic
therapies have increased the numbers of Stage IV patients
with resectable small primary tumours and metastatic lesions
controllable by treatment. With all of these new develop-
ments, we need definitive guidelines for the treatment of
these patients. It will be necessary to perform prospective
studies for evaluation of the efficacy of primary tumour
resection for Stage I'V breast cancer. This trial is being con-
ducted to investigate the efficacy of primary tumour resec-
tion plus systemic therapy and that of systemic therapy alone
for patients with Stage IV breast cancer. Breast cancers with
resistance to primary systemic therapy (PST) increase during
the primary resection and need to take next regimen immedi-

ately. So we randomize only Stage IV breast cancer which is

still sensitive to systemic therapy in this study.

STUDY PROTOCOL

PURPOSE

This study is being conducted to confirm the superiority, in
terms of overall survival, of primary tumour resection plus
systemic therapy to systemic therapy alone in untreated
breast cancer patients with metastatic lesions (Stage [V) who
are not refractory to conventional PST according to the estro-
gen receptor (ER) and human epidermal growth factor recep-
tor type-2 (HER2) status of the primary lesions (Fig. 1).

StuDY SETTING

This study is a multi-institutional prospective randomized
controlled trial being conducted with the participation of 30
hospitals belonging to the JCOG Breast Cancer Study
Group.

ENDPOINTS

The primary endpoint is overall survival (OS), which is
defined as the number of days from randomization (second
registration) to death from any cause, and it is censored at the
last follow-up date when the patient is alive. The secondary
endpoints are the proportion of patients without tumour

Jpn J Clin Oncol 2012;42(10) 971
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Figure 1. Study Schema. A randomized controlled trial comparing primary
tumour resection plus systemic therapy with systemic therapy alone in meta-
static breast cancer (PRIM-BC): Japan Clinical Oncology Group Study
JCOG1017. ER, estrogen receptor; HER2, human epidermal growth factor
receptor type-2; PTX, paclitaxel; PD, progressive disease.

progression at the metastatic sites, yearly local recurrence-free
survival, proportion of local ulcer/local bleeding, yearly
primary tumour resection-free survival, adverse events of
chemotherapy, operative morbidity and serious adverse events.

ELiGBILITY CRITERIA
INCLUSION CRITERIA
First registration

(1) Histologically confirmed invasive breast cancer in
biopsy specimens obtained from the tumour.

(2) The presence/absence of overexpression of ER and
HER?2 in the tumour examined.

(3) Neither bilateral breast cancer nor invasion to the
contralateral breast.

(4) At least one measurable metastatic lesion other than the
breast tumour and axillary lymph nodes detected by
computed tomography or magnetic resonance imaging
before primary registration.

(5) No brain metastasis.

(6) Women aged 20—80 years old.
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(7) Eastern Cooperative Oncology Group (ECOG) perform-
ance status (PS) 0 or 1. PS 2 caused by the symptoms
of bone metastasis is also eligible.

(8) No surgery, chemotherapy or radiotherapy for any other
malignancies within the previous 5 years.

(9) No history of invasive breast cancer. Non-invasive
breast cancer resected completely by partial mastec-
tomy is also eligible.

(10) Neither prior chemotherapy for breast cancer nor prior
radiotherapy for the ipsilateral breast (radiotherapy for
bone metastasis within 30 Gy and up to 10 times
before the registration is allowed).

(11) Adequate organ functions.

(12) Availability of written informed consent.

Second registration (after primary therapy)

(1) Primary therapy was administered after the first
registration and the protocol treatment has not been
discontinued.

(2) Objective response to primary chemotherapy was not
progressive disease or not evaluable (NE).

(3) Within 28 days from the date of response evaluation.

(4) Adequate organ functions.

(5) Complete resection expected to be possible by total or
partial mastectomy without resection of adjacent organs
and/or wide skin transplantation.

(6) No active bleeding from the breast tumour necessitating
blood transfusion within 28 days prior to the second
registration.

EXCLUSION CRITERIA (NO EXCLUSION CRITERIA AT THE SECOND
REGISTRATION)

First registration

(1) Simultaneous or metachronous (within 5 years) double
cancers.

(2) Infectious disease requiring treatment.

(3) Body temperature of 38°C or higher.

(4) Pregnant or breast-feeding women.

(5) Psychiatric diseases.

(6) Systemic and continuous steroid treatment.

(7) Comorbid unstable angina pectoris or history of myocar-
dial infarction within the previous 6 months.

(8) Uncontrolled hypertension.

(9) Uncontrolled diabetes mellitus or the disease being
treated by continuous insulin administration.

PriMarRY SysTeEMIC THERAPY

All enrolled patients for the first registration receive the PST.
PST is decided according to the ER and HER2 status and
the disease situation and continued for three cycles.

(i) ER-positive patients with no life-threatening diseases
receive the following hormonal therapy.
(a) Pre-menopausal patients: oral tamoxifen 20 mg/body
daily plus goserelin 3.6 mg/body every 4 weeks.

(b) Post-menopausal patients: oral letrozole 2.5 mg/body
daily for 4 weeks.
(i) ER-negative and/or life-threatening diseases receive
the following chemotherapy.

(a) HER2-positive: paclitaxel (PTX) 80 mg/m? (Days 1,
8, 15) plus weekly trastuzumab 2 mg/kg (Days 1, 8,
15, 22) every 4 weeks.

(b) HER2-negative: PTX 80 mg/m? (Days 1, 8, 15)
every 4 weeks.

RANDOMIZATION

After three cycles of PST, the JCOG Data Center confirms the
patient eligibility, and randomizes the patients either to the
primary tumour resection plus systemic therapy arm or to the
systemic therapy alone arm. The randomization is conducted
by the minimization method with balancing the arms accord-
ing to ER status (positive/negative), HER2 status (positive/
negative), metastatic site(s) (presence/absence of visceral me-
tastasis) and institution.

TREATMENTS
PRIMARY TUMOUR RESECTION PLUS SYSTEMIC THERAPY ARM

The patients undergo the complete resection of the primary
lesions after the second registration. Prophylactic axillary
lymph node dissection and/or resection of adjacent organs
are not allowed. As long as the tumour is resected complete-
ly, it does not matter whether the surgical procedure is
partial mastectomy or total mastectomy. After the operation,
the patients restart to receive the same systemic therapy as
before for as long as possible as additional therapy.

SYSTEMIC THERAPY ALONE ARM

After the second registration, the patients continue to receive
the same systemic therapy as additional therapy for as long
as possible.

All randomized patients are followed for 6 years. Physical,
blood and radiological examinations of distant metastases
are conducted every 6 months.

STATISTICAL ANALYSIS
PRIMARY ANALYSIS AND STATISTICAL HYPOTHESIS

If the overall survival of the patients treated by primary
tumour resection plus systemic therapy is significantly
longer than that of the patients administered systemic
therapy alone, the primary tumour resection will be judged
to be the new standard treatment. The estimated median
overall survival of patients with Stage IV breast cancer is
commonly 24 months (9,10). The duration between the first
and the second registration is 4 months. In this study, we
shall assume that the median OS in the systemic therapy
alone arm after the second registration will be 20 months,
and it will be considered a clinically relevant prolongation if
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the median OS of primary tumour resection plus systemic
therapy is longer by 6.0 months (hazard ratio: 0.77).

SAMPLE SIZE AND FOLLOW-UP PERIOD

The primary endpoint will require 359 events in total to be
assessed, in order to obtain a statistical power of 80% with a
one-sided significance level of 0.05. Thus, the planned
sample size is 410 patients for the second registration and
500 patients for the first registration (assuming that 20% of
the patients may not proceed to the second registration.) for
comparing the two survival curves, assuming an accrual time
of 5 years and a follow-up time of 4 years according to the
calculation by the method of Schoenfeld and Richeter (11).

INTERIM ANALYSIS AND MONITORING

An interim analysis is planned to be performed twice, taking
into account multiplicity using the Lan and DeMets alpha
spending function. The Data and Safety Monitoring
Committee (DSMC) of the JCOG independently reviews the
interim analysis report, and an early termination of the
trial may be considered at that stage. In-house interim moni-
toring is performed by the Data Center to ensure data submis-
sion, patient eligibility, protocol compliance, safety and
on-schedule study progress. The monitoring reports are sub-
mitted to and reviewed by the DSMC every 6 months.

REGISTRATION OF THE PROTOCOL

The protocol was registered at the website of the University
Hospital Medical Information Network (UMIN), Japan
(protocol ID UMINO000005586), on 11 May 2011. The
details are available at the following web address: http:/
www.umin.ac.jp/ctr/
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Hokkaido Cancer Center, Tochigi Cancer Center, Jichi
Medical University, Gunma Prefectural Cancer Center,
Saitama Cancer Center, National Cancer Center Hospital
East, Chiba Cancer Center, National Cancer Center Hospital,
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Center Komagome Hospital, Tokyo Medical Center, Keio
University Hospital, St. Luke’s International Hospital, Tokai
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Current Status and Future Perspectives for the Treatment of Triple-Negative Breast Cancer in Japan: Norikazu
Masuda, Hiroyuki Yasojima, Makiko Mizutani and Jun Yamamura (Dept. of Surgery, Breast Oncology, National Hospital
Organization Osaka National Hospital)

Summary

Triple-negative breast cancer (TNBC) is negative for all three markers, namely the hormone sensitivity receptors: estrogen
receptor (ER), progesterone receptor (PgR), and human epidermal growth factor receptor 2 (HER2). TNBC accounts for
approximately 15% of all primary breast cancer cases. In general, patients with this disease have a higher risk of recurrence
and a poorer prognosis compared with those with other subtypes of breast cancer. Patients with TNBC are defined as those
for whorm endocrine or anti-HER2 therapy are not indicated due to poor response. It is @ heterogeneous disease group that
shows various characteristics. There is a group that achieves a complete response to chemotherapy and has an excellent
prognosis, a group that does not respond to chemotherapy and has a paar prognosis, and a group that has an excellent
inherent prognosis and does not need chemotherapy. The subdivision of TNBC cases based on the prognosis and response to
therapy is an issue for the future.

In addition to classifying TNBC into basal and non-basal types by testing cytokeratin 5/6 (CK5/6) and epidemic growth
factor receptors (EGFR) by the immunohistochemical staining method, Ki-67 may predict sensitivity to anticancer agents and
a change in Ki-67 before and after therapy may potentially predict prognosis. Patients with a non-pathologic complete
response {non-pCR) to preoperative chemotherapy have a high risk of early recurrence, and measures to deal with it are
therefore needed. At present, the most commonly used perioperative chemotherapy is sequential combination therapy of an
anthracycline drug and a taxane drug; however, it is limited because the pathologic complete response (pCR) rates following
preoperative chemotherapy range from 30 to 40%. There is also an urgent need to develop a regimen that will overcome this
problem. In association with BRCA gene mutations, sensitivity to DNA-damaging anticancer agents may lead to promising
therapies. However, unfortunately, the use of DNA-damaging agents such as cisplatin and carboplatin is not covered by
health insurance in Japan. Various new molecular targeted drugs aimed at blocking cell proliferation factors are expected to
be developed in the future.

Here we have summarized the current status and issues based on the clinical experience with the diagnosis and treatment of
TNBC. Key words: Triple-negative breast carcer, Basal-like breast cancer, Ki-67, BRCA-1, Primary systemic therapy, Corre-
sponding author: Norikazu Masuda, Department of Surgery, Breast Oncology, National Hospital Qrganization Osaka Nation-
al Hospital, 2-1-14 Houenzaka, Chuo-~ku, Osaka 540-0006, lapan
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TNBC & LTHEishd, RE B HERS Bt
DL WEAD target TH LRI L6, WTWIE
480 HER2 #t#E  (trastuzumab, lapatinib % &) #34
BTRBETH B, RO rarget PHEH OB LT

ThAHH, B CEALBEREH O M e F i o
DFEETH 5,

ER/PgR @ cut-off 1, 1HRIX 10%KFHEBELE &N
TWIZA, T VEROBRACE DS (a6, Y
1% RSB L EET LI LB, UL, il
DX A, IO cut-off DIRFIZHAET 5 ER/PgR
A5 1~9% DA D biclogy i EH & & v & TNBC
IEWHRR R ET S, ©2ICABTOWEIE, ER/PgR
<10%, HMER2 (JHC €0, 13 L<IXFISHBEYE) o
#E TNBC & ¥ 5.

YO 5 N A TSR D 12%, RO 13%

1

metaplastic
appoorine
medullary
inv. tobular
secretary
tubular

mucinous
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ThHb (1) HAILBEROBSHKEH 5 OMITIZ X
A&, TNBCIZiE, FHHE, FTEWMAM Y — 385 H%
LHREREROEEHIE {, metaplastic/apocrine/me-
dullary # 4 7 OB CiX, TNBC O 55058455
W (65~80%) ONEEMATH LY, T2, EHENCLS
&, TNBC 1.797 0 % 5C 234 B (13%) C, %Mo
BRSNS (H2), Prat bOME KX B L, B
KHZe TNBC O %2213, #ixF7u7r4y 070
BB AR AL, basal-like (39~54%), claudin-low
(25~39%), HER2 enriched (7~14%), Luminal B (4~
7%), Luminal A (4~5%) IZfisrfbahs., MLL,

PARP FEH @ BSI-201 OBSBRFE IR I
M-S ERALTEETF TR 774) Y PP bhDb

L.uminal

[ IS HR(+) BB ER(+)HER2(—)
B CIS: HR(-) ER{-+)HER2(+)

B 1 KBERE Y 7y — 2B 5 HEERAED
ER/HER2 Blo& &
CIS: carcinoma iz situ, DCIS & L { iX
LCIS, HR:hormone receptor, TN tri-
ple negative

n=88

. HR+HER2+
n=387 B

0 o0 40

80 100 (%)

B2 BHEICOEINZEBEEROY Ty 4 FHIEE G X Y BTSN
BHNEAEEARD 0.1% % 5D, —F, TNBC 4 h® 13% VMM TH 5,
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B 3 TNBC Q4FERMPRAERIR & DB 00 (RRERY >~ 4 — 2003.5~2011.12

BALSECE

B BRI~T
ST
B

7@

n=53)

2
3
4
- 5
4 (5]
7
Bl s
s
= 70
EAEEN

:ta?f.f,xi* i

':‘x ;%%%)&1( ‘E« Vot

“'l%igtililll!:i

[ I N I
RIS B RS I R

€003 3 i 41

[ I B

34 e -

¢

[ T R T S S T S S TS B B SR

IR o
HEfFp
FET (< 18M)
FETS (= 18M)

X 4 24UAEEFOEERLLE LD TR
34 gk 24 40 (71%) HSEIRGE L,

& pormal-like. basal-like 212 L®. FH 784 7
M sh, TNBC Wb LS BRI THL S
EWbhoTES, SO TNBC OBEEOMEE:

EOITHLCL, BMLSELENTLHA I,

. TNBC OF#

HZRESRED OB LT INBC @072 4 S oL
L EGRT L7 S, RIBERL O CIIEC T R
L PBRARE SNB. BRI EOFRY
A7 3 I~3ENE - TH Y, EEESE-ETED
CHSEDNICALNEERSSHD, TAZThURE &
L% non-TNBC ®3 9) 2MF R\ ) R 7 59% W

X

e &

— 256 —

B B6000 g

9 E 67% (16/24) HTEER 18 H UL,

HeNBY, [ 312 2003~2011 4E 0> 8 G IS KR 1 #E
ko —TRWEL - TNBC B3 AE 45 Pllc B 2 #%k

PGS S 2 FLNICHEAHR S TWS, 54
DRBOHEEHOTHTHY, 202 FIIRETHERO S
Thole £, BEBEOTHIARTHY, 2HUAO
58 34 Bih 24 B (71%) HEIRIEL, 95 67% (16/
24) BERERZ I8 AMMIEC L Twi. ZOHEEN
LFBORNEY 4 R L 2. REFBROBL VIR
BORELT, M5 ITRT LD REAE L B8
DEVIIEOSIER L X T BRI, Bk s
BHEEAHCQOLEZELIETEEEN. Zhid
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B5 QOLTHL LTI E5ME
MBS U, B
EEFOBREENES

TNBC OFHDO—2TH b,
ZOERER,SEBET LIS, W, LBODHGER
%o follow-up B 0 FOFHBEEF = » 2 2T h
NTCHEH, ZORAT Y —= v 7 OBEGLOLEEDT
BB R D, Tz, TNBC O CHERIAIELETH
BIF#HEXHNTHZ L EEZFHETHA .,

. TNBC OEE—ZWEE—

TNBC o i B gtk o S AR bt m ch b

NCCN 4 F74 /ioBwTd, BlEIOmm LD
LSy > A5 EBHE 2mm ME) Thiuld
FREHEE SN, 6mm B ES LA 5mm BLFT
pNlmic (B/NER) 2P (LEBEEEBETE L
XML, FOLVAYOEBIL, 7Y NS4 7Y VR
LY XY ROEREGTHD, T NIV A 2 FR
LY Ay e LT, adriamycin/cyclophosphamide (AC),
cyclophosphamide/adriamycin/5~FU (CAF), epirubi-
cin/cyclophosphamide (FC\ 5-FU/epirubicin/ cyclo—
phosphamide (FEC) OZ#I6FHBEIBIRIN D,
FH 2 HROFEH L LTI, docetaxel (DOC) D 3BT L
#%5, paclitaxel (PTX) o4 B#RAENTHY, &
£T12 DOC & cyclophosphamide & §fR 4 5 TC ik
BIEHEINTWE, T RIHFA 2 Y RES I H
L YA v ¥ 5 IEF L controversial TH 5.

TNBC O¥é, Flz e LMo a3{bess
FUEETHI NS, WILFEELAS L, BEM
IR LEFROSVAERTEN 2 MEL, 20
A4 IZIEE 5 C& 7, TNBC Tidfbo w74 4 7
~ULERERZFESE . pCR GHESENTELER)) 28
BonsiEsaEL S0, 72 MD Anderson Cancer

515

Center DEHWOBEIZ L % LY, TNBC BboH 7%
A 750 SMAALFRLEIC L D E YV pCREIE L1,

72 pCR A5 S N7 TNBC BIEHICTFHRIBETH
U non—pCR 7 TNBC Li%ﬁ&b ’C"'}"ffl‘é/f‘ﬂ'ﬁ‘&ao 7. Bl 6

non-pCR W iTL‘—\éi 3N Jf’il‘i* i 272 AN
W4 (K 6b) *’(-’IEE}%H@?&’;C’J#%HH“G%-"'"9% (B if A
B E o 7o RBENRIRAHETE R VWS (Mbe) b
%, TNBC Of, 2OFHRICEBRDAL D H pCR
PEPDPELELZ FHRFTHD. TO LI, TNBC &
**** BN LBV —TT, @fs LT
O AR R A E BB Y, i
[triple negative paradox] L3Iz bbb ThsY,

bivhIud, RIRE# L v & — CTHRML SRk (7’ v
Mo A Y rRE S EYUROBUIRE) BERLS
33F B, pCR FHET L ZOPHER LAY,
Nielsen @ &8 IZftvy, THC T CK5/6 b L {i&
EGFR #8086 % basal-like & @23 L 72BIZ, bas-
al-like THIUL pCR X 23% (5/22) THo72DIZH L.
non-basal-like Ti& 64% (7/11) D&V pCR #%% 6 h 7z
(p==0.02). —#EAILZ basal-like DI DIE ) M FHIE
W E WD BB AT B K67 A% pCR P
THY, 50%% cut-off 12 L7-AE, Ki-67 sl Tl

50% (10/20) TpCRAMEohzzoicxt L, JEHEFT
1E15% (2/13) THo 72 BEHERD D20 A ITH
BETITEEROSREd o oh, HER2 BEMATTHC T2
+ (FISH k8% oBé, 05 L 1+Homsliz kb,
pCR EEBWHE B A BN, T NI AL 20 VRO
FULFRL T2 0ELH 5, FREOHE T A
LB, BEAOTTHGHBBI 2 5 Ki-67 295
. LRI L DI P S a o R, LR
MIAMEA 0% R TH > THHRER TEIZHEMOA S
NIHEPITH 0, BB Ki-67 &AL, Araifhse
L FEMBOTHTHICERATH o720 Keam 5O
HTHEBOBIETH Y, non-pCR HFITH Ki-67 A%
10% AT 7 - TR pCR STV BEF 2R A &
./c: % o‘;{) “)’,

COXHUIHAERE V) FEPMELHVT
TNBC OWHFIZBIT AWML BEISTH I &M TES
OTIELEHRFVEF 5. MATERE T non-pCR FlOF#
OHEEOELT, HED capecitabine 75E R EH »
(CREATE-X/IBCRG-04). ERRERAEITTTH B,
TNBC D2 B FPRBIF 2 HNH 5 Z L b3
ECTHY, ALHBEOLER O EICHET 5 RO L4
BIEELZHETHS ).
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