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Abstract Purpose This multicenter phase II study
examined the impact of pathological effect on survival
after preoperative chemotherapy in Japanese women with
early stage breast cancer. Patients and methods Prior to
surgery, patients received four cycles of FEC (fluorouracil
500 mg/m?®, epirubicin 100 mg/m?, cyclophosphamide
500 mg/m? q3w) followed by four cycles of docetaxel
(75 mg/m? q3w). Primary endpoint was 3 year disease free
survival (DFS) stratified by the absence or presence of
Quasi-pCR (QpCR; absence of invasive tumor or only
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focal residual tumor cells). Secondary endpoints were
predictors for QpCR, clinical response, breast conservation
rate, and safety. Results Between June 2002 and June 2004,
202 women were enrolled. Among 191 assessable patients,
25% achieved QpCR. With 40 months median follow-up,
3 year DFS was estimated at 91% for all patients. 3 year
DFS for patients with QpCR was 98% vs. 89% without
QpCR (hazard ratio 0.38 [95% Confidence Interval 0.09—
0.84], P = 0.0134). HER? status and response to FEC were
independent predictors of QpCR. The overall clinical
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response was 75%; 85% of patients achieved breast con-
servation. Grade 3/4 neutropenia was the most common
adverse event, observed in 44% and 35% of patients during
FEC and docetaxel, respectively. Treatment related side
effects were manageable; there were no treatment related
fatalities. Conclusion FEC followed by docetaxel is an
active and manageable preoperative regimen for women
with early stage breast cancer. QpCR following preopera-
tive chemotherapy predicts favorable DFS. HER2
overexpression and clinical response to FEC predict QpCR.

Keywords Clinical trial - Docetaxel -
Early stage breast cancer - FEC -
Preoperative chemotherapy - Phase II

Introduétion

Preoperative systemic chemotherapy has been widely used
for patients with operable breast cancer to increase the
chance for breast conservation [1-3]. Furthermore,
response to preoperative treatment can provide information
on long-term survival outcomes. Pathological complete
response (pCR) in the breast and axillary lymph nodes
predicts a favorable prognosis, whereas non-pCR of the
breast or node-positive status does not, which can facilitate
tailoring of subsequent treatment [1, 3]. In addition, cor-
relative studies of tumor samples before and after treatment
may provide information on markers that could predict
response or resistance to treatment [4].

Results from the National Surgical Adjuvant Breast and
Bowel Project (NSABP) study B-18 demonstrated the
impact of preoperative chemotherapy in patients with
operable early stage breast cancer [5]. The protocol-spec-
ified anthracycline-containing regimen of four cycles of
doxorubicin and cyclophosphamide (AC), resulted in an
increased chance of breast-conserving surgery (BCS)
compared to no preoperative chemotherapy. The study

F. Akiyama
Department of Breast Pathology, The Cancer Institute of
Japanese Foundation for Cancer Research, Tokyo, Japan

Y. Ohashi

Department of Biostatistics/Epidemiology and Preventive Health
Science, School of Health Science and Nursing, University of
Tokyo, Tokyo, Japan

Y. Takatsuka
Department of Breast Surgery, Kansai Rosai Hospital, Hyogo,
Japan

for Japan Breast Cancer Research Group (JBCRG)

c/o Tokyo Metropolitan Cancer and Infectious Disease Center,
Komagome Hospital, 3-18-22, Honkomagome, Bunkyo, Tokyo
113-8677, Japan

&) Springer

established pCR as a prognostic marker for long-term
disease-free survival and demonstrated that there was no
difference in survival whether chemotherapy was admin-
istered before or after surgery. Subsequently, studies such
as the Aberdeen trial have demonstrated the benefit of the
sequential addition of taxanes to preoperative anthracycline
regimens [6, 7]. NSABP Protocol B-27 demonstrated that
compared to preoperative AC alone, the addition of
sequential docetaxel doubled the pCR rate, increased the
clinical complete response (cCR) rate, and increased the
proportion of patients with negative axillary nodes [3, 7].
Although NSABP B-27 did not show that the addition of
docetaxel to AC significantly improved disease free sur-
vival (DFS) and overall survival (OS) compared to AC
alone, other studies, mainly of patients with node-positive
disease, have shown favorable DFS and OS by including a
taxane with an anthracycline, either in sequence or com-
bination [8-12]. Multiple  neoadjuvant  studies
demonstrated that patients with pathological complete
response to chemotherapy had a good prognosis [1, 2].

Here we conducted a multicenter prospective neoadjuvant
trial with four cycles of fiuorouracil, epirubicin, and cyclo-
phosphamide (FEC) followed by four cycles of docetaxel in
Japanese patients with operable breast cancer to investigate
the relationship between pathological effect and survival. The
pathological effect was determined using the definitions of
Quasi-pCR (QpCR: complete disappearance of invasive car-
cinoma in the breast or only focal tumor cells remaining in the
stroma in the removed breast) [13]. The primary endpoint was
to examine 3 year DFS stratified by pathological response
(QpCR versus non-QpCR). We also performed a logistic
regression analysis to examine which features were associated
with QpCR with this regimen. Clinical response, the rate of
BCS, and safety were also evaluated.

Methods
Study design and ethics

This multicenter, open-label, single-arm, phase II clinical
study was conducted at 13 institutions throughout Japan.
This study was conducted in accordance with the Decla-
ration of Helsinki and Good Clinical Practice. The protocol
was reviewed and approved by the institutional review
board of each participating institution and written informed
consent was obtained from all patients prior to the study.

Patients

Women aged 20-59 years of age with histologically pro-
ven early stage breast cancer (T1c-3 NO MO/T1-3 N1 MO)
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were enrolled. No prior chemotherapy, radiotherapy, hor-
monal therapy, or immunotherapy was allowed. Other
inclusion criteria were the following: Eastern Cooperative
Oncology Group performance status of 0—1; white blood
cell count between 4000/mm? and 12000/mm’; neutrophil
count >2000/mm?; platelet count >100000/mm*; hemo-
globin 9.5 g/dl; serum bilirubin <1.25 times upper
normal limit (UNL), creatinine <1.5 times UNL, or AST
and ALT <1.5 times UNL. Patients with congestive heart
failure or left ventricular ejection fraction <60% were
excluded. Patients were also excluded if they had con-
firmed infection; serious concomitant illness such as severe
cardiovascular disease, uncontrolled diabetes, malignant
hypertension and hemorrhagic disease; active concomitant
malignancy; brain metastasis; interstitial pneumonia or
lung fibrosis confirmed by chest X-ray or computed
tomography; pleural or peritoneal effusion that required
treatment; pericardial effusion; motor paralysis, peripheral
neuropathy or edema history of severe drug allergy; or had
previously received long-term corticosteroid therapy.
Pregnant or lactating women were also excluded.

Treatment procedures

Four cycles of FEC (fluorouracil 500 mg/m?, epirubicin
100 mg/m?, and cyclophosphamide 500 mg/m?) adminis-
tered intravenously (i.v.) on day 1 every 21 days were
followed by four cycles of docetaxel i.v. (75 mg/m?) every
21 days, prior to surgery. The doses of docetaxel and
epirubicin selected at the time of this study were higher
than the approved doses in Japan (60 mg/m2 each). Pre-
medication consisted of a 5-HT; antagonist and dexa-
methasone i.v. on day 1 with oral dexamethasone on days 2
and 3 with each cycle of FEC and dexamethasone i.v. with
or without 5-HT; antagonist on day 1 with each cycle of
docetaxel. Administration of recombinant human granulo-
cyte colony-stimulating factor (rh G-CSF) and antibiotics
was left to the judgment of each investigator. If patients
prematurely discontinued FEC treatment, they were
expected to proceed to four cycles of docetaxel.
Treatment could be postponed for a maximum of
2 weeks for severe toxicity. If toxicity did not improve
during this period, chemotherapy was discontinued and
surgery was recommended. Dose reductions of epirubicin
from 100 mg/m2 to 75 mg/m? and for docetaxel from
75 mg/m® to 60 mg/m® were permitted in case of febrile
neutropenia and grade 3 or 4 non-hematological toxicities
except for nausea, vomiting, and fatigue. Following che-
motherapy and clinical assessment of response, patients
underwent surgery. If the tumor was too large or invasive
for breast-conserving surgery, modified radical mastec-
tomy was recommended. Sentinel lymph node biopsy

(SNB) was performed to confirm disease stage. Most
patients with negative biopsies did not undergo surgical
clearance of axillary nodes. Autologous or heterologous
reconstructive surgery was performed as needed. All
patients who underwent breast-conserving surgery were
given standard radiotherapy to the remaining ipsilateral
breast tissue after surgical recovery. For patients with
node-negative status in the sentinel nodes not requiring
axillary dissection, radiotherapy to the axilla was allowed
but not required. No recommendations were made for post-
study hormone therapy in the protocol.

Assessment
Hormone receptor and HER2 overexpression

Estrogen receptor (ER) status and progesterone receptor
(PgR) status were determined by immunohistochemistry at
each institute. In general, tumors with >10% positively
stained tumor cells were classified positive for ER and
PgR. HER?2 status was also determined at each institute by
immunohistochemistry or by fluorescence in situ hybrid-
ization (FISH) analysis. HER2 positive tumors were
defined as 3+ on immunohistochemistry staining or as
positive by FISH.

Central pathological assessment

Haematoxylin and eosin (H&E) and keratin stained slides
were prepared as 5 mm tissue sections from the primary
tumor. Pathological breast tumor response was assessed by
a central review committee consisting of three pathologists
using modified criteria of the Japanese Breast Cancer
Society [14]. A blinded central review committee evalu-
ated the pathologic response independently to the local
pathologists. In this study, the response of stromal invasion
and intraductal component was assessed separately. Cyto-
keratin immunostaining was performed to confirm residual
cancer cells in required cases.

Toxicity and clinical assessment

Toxicity was evaluated according to the National Cancer
Institute Common Toxicity Criteria (version 2). Tumor
response was assessed using the Response Evaluation
Criteria in Solid Tumors (RECIST) guidelines in patients
who had measurable lesions. Tumor and toxicity assess-
ments were performed within 4 weeks prior to FEC
treatment, after completion of FEC treatment, and before

surgery.
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Statistical methods

The primary endpoint was to examine 3 year DFS stratified
by pathological response (QpCR versus non-QpCR). Sec-
ondary endpoints included predictors for QpCR, clinical
response, the rate of BCS, and safety.

For the primary efficacy analysis, we assumed that
approximately 25% of patients would achieve QpCR and
that the 3 year DFS rate in patients with non-QpCR would
be 70%. To demonstrate a 20-25% reduction in the hazard
of DFS between patients achieving QpCR compared with
those without QpCR, we planned to enroll 200 patients.
Using the log rank test this would provide a = 0.05 and
g=02

Kaplan—Meier analysis was used to estimate the values
of DFS. DFS was compared using a log-rank test stratified
for QpCR and non-QpCR. Events for the calculation of
DFS include all local, regional, or distant recurrence, all
clinically inoperable and residual disease at surgery, all
second cancers, contralateral breast cancers, and all
deaths.

In the logistic regression analyses, adjustments were
made for the stratification variables of menopausal sta-
tus, tumor size, estrogen receptor status, progesterone
receptor status, HER2 status, clinical response to FEC
treatment and clinical response to docetaxel following
FEC treatment. Analyses were performed with JMP
(version 6, SAS Institute Inc.). Analyses of endpoint
data reported here are based on information received as
of July 2007.

Results
Patient characteristics

Between June 2002 and June 2004, 202 patients were
prospectively enrolled. As two patients were ineligible
and two patients withdrew consent, 198 patients were
assessed for safety. One patient was removed from the
study after planned chemotherapy but before surgery
because of a protocol violation (non-protocol chemother-
apy), four patients elected to not have surgery and
withdrew from the study, and two were lost to follow-up,
leaving 191 evaluable for clinical, pathologic assessment
and DFS.

The median age of the assessable 198 patients was
46 years, and 72% of patients were pre-menopausal. The
majority of the patients had T2 tumors (74%), with 20% of
the patients having T3 tumors and 6% with T1 tumors
(Table 1). Distribution with regard to hormone receptor or
HER2 overexpression was representative of that seen in
common practice in Japan [15].

@ Springer

Table 1 Patients characteristics (n = 198)

No. of patients %
Age (years)
Median 46
Range 25-60
Menopausal status
Pre 142 72
Post 56 28
Tumor stage
T1 12 6
T2 146 74
T3 40 20
Nodal stage
NO 80 40
N1 117 59
N2 1 1
Hormone receptor status
ER
Positive 133 67
Negative 62 31
Unknown 3 2
PgR
Positive 100 51
Negative 95 48
Unknown 3 2
HER2 (IHC)
0 60 30
1+ 54 27
2+ 42 21
3+ 38 19
Unknown 4 2
ER estrogen receptor, PgR progesterone receptor, [HC
immunohistochemistry

Percentages may not add up to 100% because of rounding

Compliance to chemotherapy and toxicity

Dose reduction due to toxicities was made in 18% of the
patients during FEC treatment; febrile neutropenia (19),
grade 3-4 neutropenia without fever (10), suspicion of
febrile neutropenia (4), vomiting, and deterioration in liver
function (1 each) and 14% of patients during docetaxel
therapy, febrile neutropenia (5), grade 3—4 neutropenia
without fever (5), neutropathy (2), deterioration in liver
function (2), myalgia (2) allergy (1) previous reduction of
FEC (8), and unknown (2).

Six patients (3%) discontinued FEC treatment due to
toxicities (3: two patients with febrile neutropenia and one
with vomiting), progression of disease (2), and mental
disorder (1). Ten (please refer toxicity section) patients
(5%) discontinued docetaxel treatment due to toxicity (3:
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one patient each with rash, febrile neutropenia, and
phototoxicity), progression of disease (3), and patients’
requests for early surgery (2) changing hospital (1),
patient’s request (1).

Percentage of treatment cycles requiring dose reduction
for FEC, docetaxel and all were 11.1, 11.6 and 11.3%.
Percentage of treatment cycles (FEC, docetaxel and all)
including rth G-CSF were 10.5, 8.2 and 9.4%, respectively.

The safety profile is summarized in Table 2. Four
patients didn’t receive docetaxel treatment at patients’
request. For toxicity 198 and 194 patients were evaluable
for FEC treatment and docetaxel treatment, respectively.
The most common adverse event was grade 3 or 4 neu-
tropenia, which was observed in 44% of patients during
FEC treatment and 35% of patients during docetaxel
treatment. Fever, including febrile neutropenia, was seen in
20% and 7% during treatment with FEC and docetaxel,
respectively. The only grade 3—4 non-hematologic toxici-
ties reported were; nausea (12 patients), vomiting (1 1) and
fatigue (3). No fatal events were observed.

Response to treatment

The overall clinical response was 74% (95% CI, 67-80%)
with 22% CR and 52% PR. Thirty-eight (51%) of 75 FEC
non-responders had a response to docetaxel treatment. One
hundred and six of 118 FEC responders maintained their
response or had a continued decrease in tumor size with

Table 2 Treatment related toxicities

docetaxel (Table 3). QpCR were seen in 25% of patients
(including 16% complete disappearance of invasive carci-
noma in the breast). One patient was removed from
assessable for BCS because of a protocol violation. BCS
was achieved in 85% of all the assessable patients. Ninety-
two percent of patients who had original tumor size 3 cm
or less underwent BCS; those with larger tumors had an
80% rate of BCS. As of July 11, 2007, with a median
follow up of 40 months, the estimated 3-year DFS was
91% for all patients. Patients who achieved QpCR had
significantly improved DFS compared to those without
QpCR (QpCR (98%) and non-QpCR (89%), log rank test,
P =0.0333, Fig.1). HR 0.38 [95% CI 0.09-0.84],
P =0.0134).

Predictive factors of pathological response

A multiple logistic regression analysis was performed to
examine which factors among menopausal status, tumor
size, estrogen receptor status, progesterone receptor status,
HER?2 status and clinical response to FEC were associated
with QpCR (Table 4). HER2 status and response to the
initial FEC treatment and response to docetaxel were
independent predictive factors for QpCR. The QpCR rates
stratified by HER2 and ER are shown in Fig. 2. QpCR rate
was 67, 33, 35 and 13% in HER2 positive/ER negative,
HER?2 positive/ER positive, HER2 negative/ER negative,
HER?2 negative/ER positive, respectively.

FEC (n = 198) Docetaxel (n = 194)
All grades Grade 3, 4 All grades Grade3, 4
n (%) n (%) n (%) n (%)
Non-hematologic toxicities
Fatigue 83 (42%) 2 (1%) 83 (42%) 1 (1%)
Diarrhea 17 (9%) 1 (1%) 31 (16%) 0
Nausea 162 (82%) 11 (6%) 81 (42%) 1 (1%)
Vomiting 98 (50%) 10 (5%) 38 (20%) 1 (1%)
Neurotoxicity 6 (3%) 0 85 (44%) 2 (1%)
Constipation 67 (34%) 0 50 (26%) 1 (1%)
Arthralgia/myalgia 12 (6%) 0 60 (30%) 1 (1%)
Hematologic toxicities
Hemoglobin 119 (60%) 1(1%) 101 (52%) 0
Platelets 26 (13%) 1(1%) 3 (2%) 1 (1%)
AST/ALT 81 (41%) 3 (2%) 70 (36%) 1(1%)
Leukocytes 131 (66%) 68 (35%) 92 (47%) 57 (30%)
Neutrophils 137 (69%) 85 (44%) 85 (44%) 67 (35%)
Febrile neutropenia - 40 (20%) - 14 (7%)

FEC fluorouracil, epirubicin, cyclophosphamide
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Table 3 Clinical response after FEC and after docetaxel following
FEC treatment (n = 194)

Clinical response, N (%) QOverall

Responder Non-responder
FEC
Responder 106 (90%) 13 (10%)
Non-responder 38 (51%) 37 (49%)

¢CR + cPR responder, cSD + cPD non-responder, FEC fluorouracil,
epirubicin, cyclophosphamide, CI confidence interval

Discussion

We have presented results from the largest study to date
that enrolled Japanese women undergoing preoperative
chemotherapy for early stage breast cancer. Our findings
demonstrated that four cycles of preoperative FEC fol-
lowed by four cycles of docetaxel conferred a high rate of
BCS, even among patients with primary tumors larger than
3 cm. We found a significant improvement in DFS when
QpCR could be achieved, compared to the absence of
QpCR. HER2 overexpression, response to FEC and
response to docetaxel were significant predictors of QpCR
with this regimen.

Regarding toxicity, there were no fatal events and no
significant differences in the types and severity of toxicity
as compared to other recent studies using similar regimens
outside of Japan [6, 8, 9, 16-18]. Compared with overseas
studies that also did not allow rh G-CSF the incidence of
fever was the same in this study [8, 19]. In another studies
which showed lower incidence of febrile neutropenia
(13.5%) all patients were treated with rh G-CSF [16].

One of the merits of neoadjuvant chemotherapy for
operable breast cancer is to decrease the size of the primary
tumor in order to allow for BCS. The study protocol did not
provide guidelines for breast conservation; therefore, the

100 = QpCR
_{ gy = 91% P
S5 L. .
% e overall
80 Non-QpCR
- _
E 60
g
3
-g 40
& Median follow-up: 40 months
207 Log rank p=0.0333
0 o T v T T T T T Months
0 10 20 a0 3640 50
Numbet at risk
QpCR 47 47 46 45 28 7 1]
Non-QpCR 144 141 132 120 73 23 0

Fig. 1 Relationship of QpCR and non-QpCR to disease free survival

@ Springer

BCS rate that we observed reflected the biases that may
occur in real-life clinical practice in Japan. Nevertheless,
the BCS rate of 80% that we observed was favorable
compared with other neoadjuvant studies performed over-
seas [3, 16].

The PACS 01 trial which compared six cycles of adju-
vant FEC with a sequential regimen of three cycles of FEC
followed by three cycles of docetaxel 100 mg/m® (FEC-D)
demonstrated an 18% risk reduction in DFS and 27% risk
reduction in OS with FEC-D (adjusted P = 0.017). This
study supports the conclusions that sequential adjuvant
chemotherapy with FEC followed by docetaxel signifi-
cantly improves DFS and OS in node-positive breast cancer
patients [9]. In the current study the dose of docetaxel
75 mg/m? was selected based on the recommended doses
for docetaxel in Japan, and we showed that the actual 3-
year DFS rate of 91% was better than expected based on
the results of overseas studies [7, 9, 20]. This confirms that
the approved doses of 75 mg/m? is an appropriate does in
Japanese women.

Furthermore a new definition of QpCR was defined for
pathological effect in this study. When stratified between
QpCR and non-QpCR, patients with QpCR had signifi-
cantly favorable DFS. Indeed by adding docetaxel to FEC
patients with QpCR resulted in improved survival similar
to previous studies.

Even without anti-HER2 targeting therapy, a QpCR rate
>60% was achievable in ER negative and HER2 positive
tumors. A multivariate analysis has indicated the signifi-
cant value of HER2 overexpression, which seems to
suggest the importance of HER?2 in the prediction of QpCR
with this regimen. In this study both an anthracycline and
docetaxel were used, so it is not clear which treatment was
more strongly associated with HER2 as a predictive value
of QpCR. Data in the metastatic and adjuvants setting
suggest that docetaxel regimens may be more active than
non docetaxel regimens in HER2 positive tumors [8, 21].
The value of HER2 status as a predictor of response to
anthracycline-based chemotherapy is still a matter debate.
On the other hand, there are several implicative data
showing the predictive value of topoisomerase (Topo)-11
for anthracyclines because Topo-1II is a molecular target.of
anthracyclines [22-25]. There is evidence that HER2
amplification and Topo-11 amplification usually occur in
parallel and it is rare to have Topo-1I amplification without
HER?2 amplification [23, 26]. In this study QpCR rate
might clarify the difference between HER2 positive tumors
and HER2 negative tumors. No patient has received trast-
uzumab in the adjuvant setting. Future translational studies
will be necessary to explore the significance of Topo-1I
amplifications as well as HER2 gene amplifications in the
prediction of the pathological response of this regimen.
This result will be included the information in the future if
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Table 4 Predictive variables for QpCR

Variables Before treatment  After FEC treatment After docetaxel following FEC treatment

OR OR OR
95% Cl (P) 95% CI (P) 95% CI (P)
Menopausal status 1.43 1.38 1.37

Pre (versus post)

0.94-2.15 (NS)

0.89-2.14 (NS)

0.87-2.12 (NS)

Tumor size 0.89 0.93 0.87
>3 cm (vs €3 cm) 0.61-1.3 (NS) 0.63-1.37 (NS) 0.59-1.28 (NS)
ER 14 1.44 1.35

Negative (versus Positive)

PgR

Negative (versus Positive)

0.87-2.27 (NS)
1.61
0.97-2.67 (NS)

0.88-2.36 (NS)
1.49
0.89-2.51 (NS)
224

0.81-2.23 (NS)
1.65
0.98-2.79 (NS)
2.11

HER?2 2.02
34+ (vs <34)
Clinical response to FEC treatment -
Response (versus non-response} -
Clinical response to docetaxel following FEC treatment

Response (versus non-response) -

1.31-3.11 (0.0014) 1.42-3.53 (0.0005)

1.36-3.3 (0.0009)
1.78 -

1.15-2.76 (0.0096)
- 1.99

- 1.14-3.47 (0.0154)

OpCR quasi pathological complete response, FEC fluorouracil, epirubicin, cyclophosphamide, OR odds ratio, ER estrogen receptor,

PgR progesterone receptor, CI confidence interval, NS not significant

70%
60%[
so%|
40%

QpCR rate / e

/HER2 -

SO

ER status HER2 status

Fig. 2 Relationship between QpCR and HER2/ER status (n=187)

we use anthracycline and trastuzumab for all HER2 posi-
tive patients.

In the present study, though a multivariate analysis
hasn’t indicated the significant value of the status of hor-
mone receptor, QpCR rate was higher in ER negative
tumors than ER positive tumors, and QpCR rate in ER
negative and HER2 positive tumors was remarkably high
compared with ER positive and HER2 negative tumors.
This model suggests that ER status is a dependent predic-
tor, for QpCR possibly because it is related to HER2
expression. The sample size was perhaps too small to
effectively determine the true impact of ER negative status

as a predictor of QpCR. As most patients who are HER2
positive are also ER negative, it is likely that ER status will
have some predictive value. However, larger studies are
needed to determine this. These results are important for
considering individual preoperative systemic therapy. This
trend was similar to previous studies using AC followed by
paclitaxel regimens, though the therapeutic situations are
different [10, 12, 27, 28)]. According to recent meta-anal-
yses of post-operative adjuvant therapy, chemotherapy
including cyclophosphamide/methotrexate/SFU  (CME)-
type regimens, anthracycline-containing regimens and
anthracycline followed by paclitaxel are more effective for
hormone receptor negative tumors than for hormone
receptor positive tumors [10-12, 27-32]. However, while
hormone receptor negative tumors may be more responsive
to preoperative regimens, a survival benefit can be
observed regardless of receptor status [2]. In this study a
multivariate analysis hasn’t indicated the significant value
of the status of hormone receptor. This may be affected by
addition of docetaxel. Dose response with anthracycline is
also different between hormone receptor positive tumors
and hormone receptor negative tumors. For ER negative
tumors, higher anthracycline doses may be required for
improved prognosis, however, for ER positive tumors it
might not be necessary [29].

In this study, most tumors responded to docetaxel
even if they did not respond to FEC. However, some
tumors showed a response to the initial therapy but a
lesser response to the second therapy. This underscores
the need to include non-cross resistant treatments in the

@_ Springer
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management of early stage breast cancer [33]. Various
non-cross resistance molecules may be involved in this
clinical phenomenon. Recent investigations indicate that
initial chemotherapy may change the phenotype of the
tumor by inducing pro-survival molecules in tumor cells
or stroma [2, 3, 5, 7, 16]. In particular, key mediators
such as nuclear factor-kappa B, cyclooxygenase-2 and
thymidine phosphorylase are known to be induced by
chemotherapy frequently, which may change those
tumors relatively anti-apoptotic to the second chemo-
therapy [34-36]. From the clinical point of view, it
would be useful to modify the treatment schedule based
on initial response to treatment. Since the types of pro-
tumor molecules and the magnitude of induction are
different between agents, it might be reasonable to
consider a different sequence (taxane followed by
anthracycline), if information on the tumor phenotype
could be obtained before starting treatment. Various
treatment scenarios for non-responders to FEC could be
considered. According to recent study results, surgery
might be an option for non-responders to initial anth-
racyclines [37]. In order to enhance the effect of
docetaxel, the combination with fluoropyrimidines such
as capecitabine may be an option. Obviously for HER2
overexpressing tumors, anti-HER2 containing therapy
should be considered. For the ER positive and HER2
negative phenotype, hormone therapy might be an
option if tumors are relatively well differentiated.
Individual treatment based on ER/HER2 status and the
clinical response to the initial anthracyclines may be
integrated as future direction [37].

In conclusion, 8-cycle preoperative chemotherapy
with non-cross resistant regimens, FEC followed by
docetaxel, is safe, feasible, and effective as primary
systemic therapy for women with early stage breast
cancer. In particular, the regimen allows a majority of
Japanese patients to avoid the need for mastectomy.
Patients with QpCR demonstrated significantly superior
survival results. HER2 over-expression, response to
FEC and response to docetaxel were significant pre-
dictors for QpCR. Based on our results, preoperative
FEC followed by docetaxel should be considered a
standard option for the treatment of Japanese women
with operable breast cancer.
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for operable breast cancer
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%\, FEMRRAERIZIHE L 34& [pCR(all)|
LEBEEPHEHELAENREOAYRE L2
& {pCR(inv)| D pCREFL, A— PS54 T7 LD
RTHPRDDENHS. NSABPB-27 b5 4
7 W Tid, AC(doxorubicin, cyclophosphamide)
A A7 VDL T A EAC 434 27 VIZ doce-
taxel 494 7 VEMZ /2L Y 4 @ pCRAll)
RIIEFENEFN96%, 189% THHDIZxL,
pCRGnV) BIZFNZFN13.7%, 261%& %Y,
F15FEpCRED LA L. P A TIVHTO
pPCRIEBOHER, TOFHICHT A25FMEH +5
FEETHLENDS.

b. BREY > /VEi(Ax LN) IZ3¢ 9 23R HITE

NSABP®D + 54 7 VCIREREEM pCRTH
NI Ax INEBPERFEL TV TH pCREEH
L Tv5%%% MD Anderson®<% GEPARDUQ*"
DIFIATNTITEFRERE AX INEBIE DI
HELZEEZ pCREHZEL TS, NSABP
B-18 F 5S4 7 VIBWVTAXLNER 3 # &
LeWBEDpCREIF13% T, ZRLIES
311% ThHo7:. FEHRIZNSABPB-27 + 5 4
7 WY T3 AC—docetaxel HIZB1T 5 Ax LN. %
ZRLZVWHEAEDOpCREILZ26% Th 5 75,
ZRLIEAE22%TH - 7. GEPARDUO }
T4 7 VT3, dose dense AT (doxorubicin,
docetaxel) & AC—docetaxel ® pCR = # H.BZ L,
ENENT%E14%THo72h, Ax LN # ZE
LaEWGEENEN12%E 22% T, AXILN %
pCR D 42 A AN B &4 T pCREIZ K
EhENFHTHS

/7, SETOMIA TINTIEPSTHIIZ Ax
INEGBOFEZHEICFMTE T idh ol
7%, AXx INZ pCROFIZEICHARALZ L2 X
D PSTHI 2 5 AX LNBEB A 2 0o 72 EH b
pCRIZHIE E N7 EEMEHSDH 5. Hennessy 5%
(&, 50D & PSTERIRAEIC BV THA
ZERIRS MR IS CAX LN FER S LT
Stage II/1I1 JR F M FLHE 403 FEBIIZ DWW T Ax LN
T BRREAIZE A, 22%DIERIZ pCR
PHEONIEHE LT, pCRE & non—-pCR
BHOSEEBRAFTRIENENST %, 60%
T, BRI ENEFNIBY%, 72%THY, pCR

An RUEH % EL PSTOHRFUET & LG

HCTHELFERG ChHo7. T/, AXINO
pCRIEFIDF 13, FERED pCRER DA EIZ

Ehhhorz. $Tibb, PSTHIZAx LN
DpCRVPEMTENITRGFERENED LN
THTFRIIBFTHL I L0, BERELER
BIRAEYERLECYD B ENTEE ST

5. BEOEMFNIHEIC L 2REHE
¥ &l

a. FNEZLET 42— (HR) DFE

KESFD M54 TNIZBIT 5 HREEAEIC
X9 5 PSTIZ X % pCREL, ZNFNBHIE
DF2-4fELE®L, 16-42% Tho7-. F7-,
Nakamura 521, 202 60 F47 9] fe B R 25
(Z3xF L T FEC100 (fluorouracil 500 mg/m?, epi-
rubicin 100mg/m? cyclophosphamide 500mg/
m?) 4% 4 7 )V & docetaxel 75mg/m’ 444 »
VOIEKRES %47, &80 pCREKIZ23% T
& 1=#%, HRE#4> HER2 BHEILFE D pCR

RIIBUELEETHo DL, HREE D
D HER2 BGHEFLIE D pCREIZ65% & BETH
olztHELTVAS

b. HER2, topoisomerase Ila & LU°

Ki-67 O%#38

HER?2 & topoisomerase Ila (TopoII) #fEF:
217 F R EAORE (q12-q21) IR ICEE U
THEL, HER BEFOBHBEH L -AHA
20-30% REEIZ Topo Il BIEFDBFER IS
%. An RPUFEHZ Topoll 2 FHET 5 Z & TH.
BEHREE726FDT, Topoll BIEZF Dl
FRERIE, AnRIEHZE TMI:%??(HJ@?Q
LBRMETHEFLLDEEZONTWVA. PS’E
BT H F R EEIEF T L'CbiAn,—(:}"‘Fﬁﬂ';
i2 & % pCRED [ LA HF S 2. <1§

—75 Petit 51, REREIZL B Ki-67 @i%ﬁ
RH(20% P 1), &g E%Jiﬂy&l%j

BEETHAILEHREL TS, $72, Boy
zetti 513, An RHEH ORGSR OE: (EH
ELEHE), HER2:§12:%0)L3§U§’§EE®7§E”’
HROFEL X URELREIZL 5 Ki-67 0)?“%%1
HOAEOE T TPSTOBRNEIZ OV T
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®2 HERZBHRERE 2T 5REMIBEICHT 3 trastuzumab OF Al AL

54 || o & Cuyxy U RR(%) | pCR(%)
Burstein 5, 2003 | 40 | T1-3N0-1M0 12Hqw—+4P(175) q3w 75 18
Coudert 5", 2006 | 33 |T1-3N0-1M0 18Hgw-+6D (100) q3w 96 41

12Hgw
1 = 4 Stage II, III, # 100 2
furley 5%, 2006 | 48 | Stage Il, I, et | ) (70) g3w+Cp(70) | g3w _ 3
55 2006 21 [T>3cm or N+ 12Hqw+4D (75) q3w 90 21

Buzdar 5%, 2005 | 42* [ T1-3NO-1MO0

4P (225) g3w—4FEC (75) q3w

87 7 9
with or without Hqw vs 47 | 65 vs 26

P: paclitaxel, D: docetaxel, H: trastuzumab,

cyclophosphamide, *randomized, (dose) mg/m?

SEERAN LR, REREIZL3 Ki-670
BRBADEEIRY L 7-BERDEFHEF<H
o7 EHREL TV A,

c. Triple negative (TN) [E£

ITA My Bl 7urzruorsL &7
% —(ERB X U'PgR) &%, 7> HER2 18 I 5
RO 0AEE TINHBEEEHE LTS, ER/
PgR L HER2 ICX W ER SN EE S 4 FRT
DEEBETFRBETO T 7 A VDBRBL 2B L iz
POHETHL 2L % 572, Sorlie 5913, 5
BT 4 ThHRTH LI ICREshr
BAHOBREFY X M FHZEL, luminal (FRE),
basal-like (ZJEfEIA%), HER2 Y7 % 4 77 L%
DVDOHRTREL 7 FA Y — 5B L7z &z,
BAREDEEFY R ML o THRISN-LEY
T4 TRRBR EORY, BEB L UEERICHE
THORBDBRZ DI EWRENTS. LdThH
TN HBOBE X % 80% it basal-like &g TH
D, FRARTDHAE. ZALIINSWEES
trastuzumab 7 EOFLBEREE O R &
%O TIALERED A EREFRL L TR,
PST i28\»T, MD Anderson D HEX'" Tl &1z
F7TOT 740 v Tbh I ERELE 83
B19 pCRE I, ‘luminal B4 L h basal-like JEE
PEEICE o7z, 72, UNCHE"TI13 105
BUIH L TRIEMBALZIICH 7 5 4 758
N, luminal, basal-like, HER2 ¥ 4 7it

Cp: cisplatin, FEC: fluorouracil, epirubicin and

TNEN52%, 21%, 21%THh-7-. #iFiAC
BMEZITo &R, pCRERZZN 2R 13 %,
30%, 27%Td Y, basal-like JEE T—&FE )
DL HEL TV A, LEBE IS 2 RSH
ZE 2 5 L basal-like BEOFHISTAL DI
WHBICAZ 525, UNCRER™IZH T 5 EBIEY
8] 2.5 #1235\ T basal-like J&5% i3 luminal J& &
CHB L TEEREBERENMEL, 24X
THEIZEDP- 7z. IhUE, PSTICZER) L 422
2 72 basal-like FEH i3 b DL 212 b KE &
RETUERRLFREEDILE2FRELTWL
5.

basal-like EH IcfAF X 5 TN MEE x4
5 PSTH, BIEDRENL VX ThHb AnF
PUREHI & T RIUEH 2 VB L AR L |
THBRBEIEN L LI AV OBRPULETH 2.

6. HER2 BRIRE % 27 5 FERMIEIC
319 % trastuzumab {3 PST

Tx RYUFEHI & trastuzumab O P BT pCR
EPRESNTWBE S phase T F 54 7%
K2IIRT. WREFNIT Stage II LA ET, 72
(213 Stage I1Ib R RIEUIFE 2 WS & L-3RE
bHEIDENEFNOHMEDOEIIEETH 2
%%, pCRZFIL 18-41%"2 & B E > 5 7.
Tx RPUEANL, 494 7 N800 F 7213 69 4 &
VOGS, 694 2 LHEETL ) EVpCR
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EWBONZEMPDH o7, ALI AV, B
BENBEEETD HEFED 20-50 6172
ELLHTHY, SHRTFREZEDIZHPITO
WREVBLETH 5.

Buzdar 523, #7Hi(Z paclitaxel 225mg/m’
3BTL 4% A4 2 VD & FECT5(fluoroura-
cil 500mg/m?, epirubicin 75mg/m? cyclo-
phosphamide 500mg/m?) 3BT & 444 7 )
B’ETBHLIRAVE, FOL T X T trastuzu-
mab % BBEUBHALIZL I AV O2BICE
B, LEFEEEICH T 5 trastuzumab @
BERBIEERE L7z, &HREHHIT 4261T1L
FHREHMBFEDPCREIZ263%TH 5 DITH
L, trastuzumab BB IZ65.2% L AEICER
Thot:. BREWOE T LEEEEICE L TIXMmEE
MTEE LD o725, MBEFHEEICEL Tt
Grade 4 O ERB A 538 &I trastuzumab B
HEETE D o7, An RPUEHI & trastuzumab O
BERL Y X COMBRRIBFEINLED, Bl
BLTRWELHELINI- LIV W,

B, paclitaxel #A# 5 12 @6 < FEC 4
B A 7 VALERE IR DD L trastuzumab %
24 mBEHT A8 L&, FEC 4% 4 7 V%2 pacli-
taxel & trastuzumab % %38 12 RIS 5 B T,
KL T V5 AL b5 4 7 IV (NSABP B-41)
PITHNTEY, ZOKEIENS.

¥ 7=, Nakamura 5225 L7 & 9 % HRE&
5> HER2 Bt L% T AL ERE RS M
DEWEFNIIH LTI, T3 AnRIER % 4
YA 7T, FTOEBHRICL > TTxRH
FEFIC trastuzumab 2 HEH T 208 9) 2 EE
THEV)EREKLEZ LN 5.

7. pCRBICHT 5 FieFal
NSABP B-27 b 5 4 7 WIZBIT 5 Bear 57D

& T, pCREBIIDOWVTEFNREF N Ax LN &5
BEH5 (M, 1-318, 4-9M, 10M@ELE)I
FHRERF LIER, EREEMPPCRTDH AX LN
BEVPZVIEEFRARTHo 2. F7, F
pCREFUZ BV THFEBKDOERTH o7z, T4
bbb, Ax INEBEEIIERED pCR & 13M
LA FHEAFTHo e BRRT N5,

% 7z, MD Anderson Cancer Center (2517 %
PST#ICAX LN 4 &L pCRE B - EREAME
226B1DL O ARY T 4 TREERBITOK
FTHE, EREBERICEEBYRIZTHILL
i3 Stage 11IB, 11IC B X ULEHILFE, B
R, Ax INSERHEI0BEUTD3I2TH-
2B 3 0DMY LA-FHEFIC1IDD LTI}
IO VE, 1RFOR, 2EHFOREB LU
RFOEIIIETHE, I0FEXRBEREERI
FTNENIT%, 88%, T7%, 31% T, HEMH
THEEZRO. ERESB LU AXLN TpCR
rRILKBHTFRETLER TS, FARIORE
AT ER I ER BRI T 21EEISLE
Ths9.

bV

FHRTEREEREALE I TS PSTIZONWT
BIEDIYE TV AR, EELL 4
FTLMEBHICEVpCREZHET LI A V0D
REIED NE—FT, EREOEWENFY
IEDbELTF—5— XA FEELERT LD
DREVSHEBEICHFSNS, 7, pCROF
B PbOTPSTHROTFHTARF*EIC
METL, ZRICE DV HBREEEDER L
EREE P FERT L LS HBOBEELRHET
H5b. g
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