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Fig 5. (a) Core needle biopsy reveals invasive ductal carcinoma, grade 3, nuclear grade 3. (b) No residual tumor is detected.

Many foamy cells and a disturbance of the fiber rows after the disappearance of the tumor are observed (hematoxylin and eosin

staining, * 100).

Fig 6. MRI demonstrates a tumor measuring 5 cm in diame-
ter, with surrounding edema, in the right temporal lobe.

March through April. Intracranial recurrence is
now controlled three months after radiotherapy.

Discussion

Several studies have indicated that breast can-
cer patients with pCR following NAC have better
overall survival and disease-free survival rates'”.
Moreover, pCR of axillary lymph nodes is an

excellent prognostic factor for locally advanced
breast cancers®. The two cases presented were
first diagnosed with inflammatory breast cancer
with axillary and supraclavicular lymph node
metastases. The patients achieved pCR for both
the main tumors and the axillary lymph nodes fol-
lowing NAC, and favorable prognoses were
expected from the published literature. However,
both patients developed symptomatic brain metas-
tases soon after mastectomy. The interval
between surgery and the occurrence of neurologi-
cal signs was only one month for Patient 1 and five
months for Patient 2. This led us to the theory
that the blood brain barrier restricted access of
the chemotherapeutic agents to the central ner-
vous system. Therefore despite locally effective
NAC, occult brain metastases may continue to
progress into clinical significance. This theory
may help us understand the progression of brain
metastases in these patients”. There have been no
reports examining the rates of brain metastasis
following NAC. Yet there are reports of patients
receiving adjuvant chemotherapy having an
increased incidence of brain metastases as the site
of first recurrence compared to control™'". In the
present cases, we suspect that subclinical metas-
tases were present in the brain before initiating
NAC. It is likely that, because of inadequate deliv-
ery of cytotoxic agents to the brain, these metas-
tases continued to grow despite effective tumor
control elsewhere the body.

Several studies have identified risk factors for
brain metastases in patients with breast cancer.
Young age™ ™, unresponsiveness to the hormonal
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therapies, and HER-2 over expression are report-
ed risk factors™'”. Intracranial metastases are
also related to the use of trastuzumab'. In the

two patients presented here, relatively young age
and the absences of both estrogen and proges-
terone receptor were concordant risk factors for
developing brain metastases.

The combination of NAC and surgery can lead
to favorable outcomes in many cases of breast
cancer, but effective control over the primary
lesions and the extracranial micrometastases by
the cytotoxic agents may not predict future
intracranial event. The blood brain barrier would
likely prevent chemotherapeutic agents from
reaching the central nervous system. As a conse-
quence, brain metastases may continue to grow
and become symptomatic despite pCR of primary
sites and lymph node metastases. This can be a
concerning factor, especially in patients at risk for
developing brain metastases. Further investiga-
tions are warranted to identify the mechanisms
leading to intracranial metastases, as well as pre-
therapeutic risk factors.
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A ORﬂS SRk Summary Neoadjuvant endocrine therapy (NAET) can expand the number of breast

MKF. -m'_. “_ Aan cancer patients who can be treated with breast-conserving surgery and can predict
Ki-67: benefit from adjuvant endocrine therapy. Because no validated surrogate markers for

= Neoadants long-term outcome have beén established, we conducted prospective trials to
endocrine therapy: evaluate pathological response and Ki-67 index following treatment with tamoxifen
pathological = . or anastrozole. The study population included postmenopausal women with operable
esponse: breast tumors that were both estrogen and progesterone receptor-positive and larger
'Feﬂ; 'n°'lﬁ'teié.'féctdr- : than 3cm. Response was classified as pathological response (minimal response or

better) and non-response. Non-responding (25.5%, vs. response 85.9%, p = 0.002),
axillary node-positive (58.4% vs. node negative 100%, p=0.045), and high
pretreatment Ki-67 index (41.4% vs. low Ki-67 87.1%, p =0.03) patients were
significantly associated with poor 5-year relapse-free survival, Multivariate analysis of
relapse-free survival indicated that pathological response was independent. There-
fore, pathological response may be a favorable prognostic factor after NAET.
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Introduction

With the recent development of aromatase inhibi-
tors, neoadjuvant endocrine therapy (NAET) has
attracted attention as a potentially effective
therapy that might allow breast conservation even
in women with large breast tumors'™. In addition,
NAET offers the possibility of testing therapeutic
efficacy in vivo, which is of great importance for
optimal adjuvant treatment. However, the short
history of NAET leaves several questions to be
answered. First, short-term surrogate markers of
subsequent risk of relapse and death from breast
cancer have not been established for NAET®.
Recently, early changes in Ki-67 have been reported
to be possible predictors of long-term outcome®.
The short-term reduction in Ki-67 levels in NAET
(in the IMPACT trial) paralleled that observed in
patients who received the same endocrine therapy
in the adjuvant setting (ATAC); this suggested that
the changes in Ki-67 in NAET might be predictive of
long-term outcome’. However, these data were not
obtained in direct long-term follow-up studies of
NAET. Second, classifications of pathological ther-
apeutic response, which have been mainly pro-
duced based on pathological changes following
chemotherapy or radiotherapy, have not been
validated for tumors treated by NAET. We con-
ducted a small study to clarify the significance of
the classification of pathological therapeutic re-
sponse and the Ki-67 index as prognostic factors of
long-term outcome in response to NAET.

Patients and methods

This analysis includes 45 postmenopausal women
with operable estrogen and progesterone receptor
(ER and PgR)-positive breast tumors that were
larger than 3cm as confirmed by core needle
biopsy. These women were enrolled in two-phase
Il studies on NAET at the National Cancer Center
Hospital (NCCH), Tokyo. Between February 1999
and July 2002, 31 patients were enrolled in a
neoadjuvant tamoxifen study (neo TAM), in which
they received tamoxifen for 4 months preopera-
tively. Between MNovember 2002 and 2004, 17
patients were enrolled in a neoadjuvant anastro-
zole study (neo ANZ), in which they received
anastrozole for 5 months preoperatively. Three
patients in the neo TAM group were excluded from
this analysis because they received preoperative
chemotherapy following NAET and their tumors
could not be evaluated for pathological response to
endocrine therapy; two of these patients rejected
mastectomy when there was no reduction of their

tumors by NAET. These patients received che-
motherapy with the hope that their tumors might
shrink enough to allow breast-conserving surgery.
Unfortunately, their tumors remained widespread
in a mosaic pattern and they finally agreed to
mastectomies. The third patient showed progres-
sive disease, which led to skin invasion, and
received chemotherapy before surgery. All patients
provided written informed consent for study
participation as approved by the institutional
review board of the NCCH. Patients who responded
to NAET continued the same endocrine therapy
postoperatively for 5 years. Patients who showed
clinically progressive disease or stable disease and
pathological lymph node involvement after NAET
received adjuvant chemotherapy, if tolerable, with
a regimen containing anthracycline or classical CMF
(cyclophosphamide, methotrexate, and 5-fluorour-
acil) following surgery. All patients who underwent
breast-conserving surgery received postoperative
radiotherapy to the ipsilateral breast.

Tumor response

Primary tumors were clinically assessed every
month. Clinical complete response (cCR) was
defined as the clinical disappearance of the tumor
at the end of NAET, and clinical partial response
(cPR) was defined as a >70% decrease from
baseline of the largest diameter”. Clinical progres-
sive disease was defined as a =20% increase from
the most reduced size of the largest diameter. If
progressive disease was observed, patients imme-
diately underwent radical mastectomy.

Outcome measures

Relapse-free survival (RFS) was defined as the time
from the initiation of treatment to local, regional,
or distant treatment failure.

Histological examination

Evaluation of ER and PgR status was by immuno-
histochemical studies using antibodies 1D5 and
PgR636 (DAKO, Glostrup, Denmark), and tumors
with more than 10% strongly stained nuclei were
described as ER- or PgR-positive. Tumors obtained
by core needle biopsy judged as positive for both
receptors before treatment were eligible for this
study. HER2 status was evaluated immunohisto-
chemically using HercepTest (Dako), and 3+: strong
complete membrane staining in >10% of tumor
cells was defined as positive.
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Ki-67 was stained using the MIB-1 antibody
(DAKO) according to previously described metho-
dology'’. Ki-67 was scored as the percentage of
positively stained cells among 1000 malignant cells
in specimens obtained by either core needle biopsy
before treatment (baseline) or by surgery after
NAET. The cut-off value for Ki-67 positivity was
defined as the median value of the Ki-67 index in
this study population. The proportional change in
Ki-67 expression from baseline was calculated as
(residual Ki-67 index—pretreatment Ki-67 index) x
1/pretreatment Ki-67 index’.

Histopathological therapeutic response was clas-
sified according to the General Rules for the
Clinical and Pathological Recording of Breast
Cancer 2005''. For Grade 0, no response was
observed; Grade 1a comprised those tumors with
mild changes in cancer cells regardless of the area,
or marked changes seen in less than one-third of
cancer cells; Grade 1b comprised tumors with
marked changes seen in more than one-third but
less than two-thirds of tumor cells; Grade 2 tumors
contained marked changes in more than two-thirds

Table 1 Characteristics of patients and tumors treated with tamoxifen (neo TAM group) a

AT goup).

of tumor cells; and Grade 3 tumors demonstrated a
complete response, with no cancerous cells re-
maining. Mild changes include slight degenerative
changes in cancer cells not suggestive of cancer cell
death (including cancer cells with vacuolation of
the cytoplasm, eosinophilic cytoplasm, swelling of
the nucleus, etc). Marked changes include marked
degenerative changes in cancer cells suggestive of
cancer cell death (including liquefaction, necrosis,
and disappearance of cancer cells). The pathologi-
cal response group was defined as tumors with
Gradela, 1b, and 2 responses. The non-response
group was defined as tumors with Grade 0 response,

Statistical analysis

The »* test was used for comparisons of tumor
characteristics and responses among groups. The
Kaplan-Meier methods were used to generate
RFS curves. The log rank test was used for
the comparison of RFS between two groups.
Differences with p<0.05 were considered to be
significant.

. Neo TAM group (n=28)

60 (51-75)

Tumor before NAET
20705 ] | 18
T3 5 7
T4 Sy 3
* Clinical response Al Al
CR B 1
PR 12
NC 15
PD : 0
Surgery.
Mastectomy 17
BCS 11
Pathological response
Grade 2 3
Grade 1b 4
Grade 1a 11
Grade 0 10
Axillary nodal status
Negative 7
1-3 12
4-9 : 7
=10 2

AE Al
11 |, | p=0.02

NS

- ] O

NAET: neoadjuvant endocrine treatment; CR: complete response; PR: partial response; NC: no change; PD: progressive disease;

NS: not significant; BCS: breast-conserving surgery,
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Results tively. Of the neo ANZ group, only four patients
because

Tumor and patient characteristics in the neo TAM  some patients with good clinical responses chose
and neo ANZ groups are shown in Table 1. The  mastectomies and refused postoperative radiother-
clinical response rates (cCR+cPR) for the neo TAM  apy. Patients treated with neo ANZ showed a
and neo ANZ groups were 46.4 and 76.5%, respec-  statistically significantly higher rate of pathological
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response (Grades 1+2) than those treated with neo
TAM (p = 0.02).

Tumor characteristics stratified by patients with
pathological response or non-response are shown in
Table 2. There were no statistically significant
differences in tumor size, histological grade, HER2
status, clinical response, lymphovascular invasion,
pathological nodal status, or addition of adjuvant
chemotherapy between these groups. Reduction of
Ki-67 was not significantly associated with either
pathological or clinical response.

The median follow-up time after NAET was 44.7
months. There were 11 locoregional and/or meta-
static events during this time. No ipsilateral breast
tumor recurrence was observed after breast-con-
serving surgery. Patients with pathological non-
response (25.5%, vs. response group 85.9%,
p=0.002; Fig. 1), axillary node positivity (58.4%
vs. node negative 100%, p = 0.045), addition of
adjuvant chemotherapy (41.2% vs. only endocrine
therapy 77.5%, p = 0.01), and high pretreatment
Ki-67 index (41.4% vs. low Ki-67 index 87.1%,
p = 0.03; Fig. 2) were significantly associated with
poor 5-year RFS. Initial T category, histological
grade, clinical response, type of endocrine therapy,
presence of reduction in Ki-67 values, and lympho-
vascular invasion was not associated with survival.

The median follow-up time for the neo TAM group
was 65.8 months. In this group, patients with
pathological non-response (28.0%, vs. response
group 88.2%, p=0.006; Fig. 3), axillary node
positivity (59.9% vs. node-negative 100%), addition
of adjuvant chemotherapy (43.2%, vs. only endo-
crine therapy 77.8%, p = 0.03), and high residual
Ki-67 index (44.0%, vs. low Ki-67 index 100%,
p = 0.01) were significantly associated with poor
5-year RFS.

14 pathological response group
5y-RFS 85.9% (n=34)
T;‘ 0.8 4 I-Ill:
'g l'l:
206 4 rere
-
g :
g 04 4 %, non-Tesponse group
= =  S5y-RFS25.5% (n=11)
; 02 ""’0""0
0 4 p=0.002
0O 1 2 3 4 5 § 1

Years after neoadjuvant endocrine therapy

Figure 1 Relapse-free survival curves following neoadju-
vant endocrine therapy stratified into a pathological
response group (—) and a non-response group (---).
A statistically significant difference was observed be-
tween the groups (p = 0.002).

% o8 Low Ki-67 index (n=22)
ik . Sy-RFS 87.1%
5 &
; 0.6 1 :
S 04 "0 High Ki-67 index (ue23)
_%- Sy-RFS 41.4%
2 02
= P=0.03
o
01 2 3 4 5 6 17
Years after ljuvant endocrine therapy

Figure 2 Relapse-free survival curves following neoad-
Jjuvant endocrine therapy stratified into a low pretreat-
ment Ki-67 index group (—) and a high Ki-67 index group
(---). A statistically significant difference was observed
between the groups (p = 0.03).

ical response group

14 &
I O 5y-RFS 88.2% (n=18)
08 . Lo

"O"GI)

064 .
:_ nON-response group

04 | 5y-RFS 28.0% (n=10)
m=megm===D
0.2 4
p=0.006
o
B I 2 A & 5 & W

Years afier initiation of Tamoxifen
Figure 3 Relapse-free survival curves following neocad-
juvant endocrine therapy using tamoxifen stratified into
a pathological response group (—) and a non-response
group (---). A statistically significant difference was
observed between the groups (p = 0.006).

The median follow-up time for the neo ANZ group
was 30.0 months. The pathological response group
achieved statistically better 3-year RFS than the
non-response group (93.3% vs. 0%, p<0.0001).

Multivariate regression analyses using a logistic
regression model were conducted to identify
independent prognostic factors for RFS (Table 3).
These analyses indicated that pathological re-
sponse (p = 0.007) was significantly related to RFS.

Discussion

Although the sample sizes in this study are small,
the pathological response group showed signifi-
cantly more favorable outcomes than the non-
pathological response group following NAET. This
result is supported by all of the analyses conducted
in this study and suggests that the pathological
therapeutic response may be a prognostic factor for
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Table 3 Multivariate analysis for RFS after NAET. -

e

- Non:- reslamrrespm S
- Lowhigh s
Res!duil I(i-é? Lowhlm

ﬂﬁ'.rdapa-ﬁeem CI cmﬂdu-mhtewd

long-term outcome following NAET. The response
necessary for a favorable prognosis seems to differ
between neoadjuvant chemotherapy and NAET. In
the neoadjuvant cytotoxic chemotherapy setting,
where response (pCR or not) is a clinically signifi-
cant predictor of outcome'?, long-term outcome
following treatment with cytostatic agents can be
predicted based on the achievement of minimal
pathological change. Using chemotherapy, total
killing of cancer cells is necessary to improve
prognosis; therefore, physicians should pursue regi-
mens that will reach the highest pCR rates possible.
On the other hand, only a few patients have been
reported to achieve pCR following NAET?. This is
one reason for hesitation in using endocrine agents
in a neoadjuvant setting. However, with endocrine
therapy, minimal pathological changes may have
the same power to improve prognosis.

In this study, low Ki-67 index before NAET in all
cases and low residual Ki-67 index in the neo TAM
group were significant favorable prognostic factors.
Ki-67 has been reported to carry modest prognostic
significance and the residual (after treatment)
level of Ki-67 may be a better predictor of response
and/or absolute long-term outcome than the
proportional reduction in Ki-67 because it is more
likely to relate to the growth rate of the persistent
disease'®. The results of this study are concordant
with these results. The results of the IMPACT trial
supported the hypothesis that a reduction of Ki-67
in NAET might be predictive of long-term outcome,
but this was not demonstrated in this study. As
Urruticoechea has reported that a change in Ki-67
score of at least 32-50% between two determina-
tions using core needle biopsies is required to
consider the difference statistically different for an
individual patient and attributable to treatment
effects'?, the problem with the reproducibility of
Ki-67 measurements must be overcome.

Patients who underwent additional adjuvant
chemotherapy showed a statistically significant
reduction in RFS compared with those who under-
went only endocrine therapy. Selection bias must
be considered, as most of the patients with positive
lymph nodes were treated with chemotherapy.
However, whether or not the chemotherapy was

efficacious remains controversial because hor-
mone-sensitive breast cancer is less responsive to
chemotherapy'*'®. Further investigations are re-
quired to determine the best treatment plan for
such cases.

Neoadjuvant chemotherapy has now been estab-
lished as one of the standard treatments for operable
breast cancer. On the other hand, there is less
evidence on NAET than on neoadjuvant chemother-
apy, including long-term outcome. In this situation,
NAET should be used to treat selected patients who
will obtain great benefit from endocrine therapy and
will not respond to chemotherapy and/or do not
need chemotherapy. Without a doubt, hormone
receptor status is the first eligibility criterion. Many
studies on neoadjuvant chemotherapy have con-
firmed that hormone-sensitive tumors show worse
responses to chemotherapy than hormone-resistant
tumors' '™, However, not all hormone-sensitive
tumors respond to endocrine therapy, underscoring
the need for additional predictive tests. Gene
analysis can be used as a second eli g:bmty criterion.
A multigene assay (Oncotype DX)™ succeeded in
predicting that approximately half of the women
with node-negative, hormone receptor-positive
breast cancer who were treated with local therapy
and tamoxifen have an excellent prognosis, with
more than 90% having 10-year relapse-free survival;
these patients are unlikely to benefit from che-
motherapy'®'?. A more favorable response and long-
term outcome without severe adverse events may be
achieved with only hormone therapy using gene
expression profiles to select patients who are good
candidates for NAET.

This study suggests that pathological response is
a favorable prognostic factor following NAET. We
await validation of these results in large studies
such as the IMPACT trial or Letrozole P024 to
establish the surrogate markers that predict the
risk of recurrence.
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Abstract

A recent report indicated that a high prevalence of basal-like breast tumors (estrogen receptor [ER}-negative, progesterone receptor
[PR]-negative, human epidermal growth factor receptor [HER] 2-negative, and cytokeratin 5/6-positive and/or HER1-positive) could
contribute to 2 poor prognosis in African American women with breast cancer. It has been reported that Japanese women with breast
cancer have a significantly better survival rate than other races in the USA. These findings suggest that breast cancers in Japanese women
have favorable biological characteristics. To clarify this hypothesis, we conducted a cohort study to investigate the prevalence of intrinsic
subtypes and prognosis for each subtype in 793 Japanese patients. This study revealed a very low prevalence (only 8%) of basal-like
breast tumors with aggressive biological characteristics in Japanese patients. Survival analysis showed a significantly poorer prognosis in
patients with basal-like tumors than in those with luminal A tumors (ER- and/or PR-positive, and HER2-negative) with favorable
biological characteristics. These findings support the hypothesis that breast cancers in Japanese women have more favorable biological
characteristics and a better prognosis than those in other races. In conclusion, the prevalence of basal-like breast tumors could influence
the prognosis of breast cancer patients of different races. The prevalence of intrinsic subtypes should be taken into account when
analyzing survival data in a multi-racial/international clinical study.

@ 2007 Elsevier Ltd. All rights reserved.
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Introduction rates still exist in the world with regard to race and
ethnicity.” The causes of survival difference are likely to be

Although breast cancer survival has improved over the  multifactorial including socio-economical factors, differ-
past 20 years in some developed countries,' significant  ences in access to insurance, screening and treatments, and
differences in breast cancer stage, treatments, and mortality  biological differences among breast cancers themselves.
These biological differences may reflect genetic influences

e i in li le, nutrition or environmental
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between African American (AA) and white American
patients in the USA. Possible explanations include
aggressive phenotypes of breast tumors,™ such as high-
grade and estrogen receptor (ER)-negative (ER~), patient
characteristics,®’ such as obesity and a higher rate of co-
morbidity, inadequate mammmographic screening,™ delay
of diagnosis leading to advanced stage,'”'! and inadequate
treatment,'*'* such as not meeting treatment guidelines in
AA women; however, these factors are unable to totally
elucidate the disparity. Interestingly, a recent report
indicated that a higher prevalence of basal-like breast
tumors (ER—, progesterone receptor negative [PR—],
human epidermal growth factor receptor 2-negative
[HER2-], cytokeratin [CK] 5/6-positive, and/or HER1-
positive [HERI+]), which have aggressive biological
phenotypes and a poor outcome, and a lower prevalence
of luminal A tumors (ER+ and/or PR+, and HER2-),
which have an estrogen-responsive phenotype and a
favorable outcome, could contribute to a goorer prognosis
in young AA women with breast cancer.'

In contrast to AA patients, according to the Hawaii
Tumor Registry of the Surveillance, Epidemiology, and
End Results Program in the USA, Japanese patients with
breast cancer have a significantly better survival rate than
patients of other races after controlling for age, stage, and
ER/PR status. There are no differences, however, in the
survival rates of Chinese, Filipino, and Caucasian wo-
men.'® These findings suggest that breast cancers in
Japanese women have favorable biological characteristics,
such as a lower prevalence of basal-like breast tumors. To
clarify this hypothesis, we conducted a retrospective cohort
study to investigate the prevalence of intrinsic subtypes of
breast tumors and prognosis for each subtype in Japanese
breast cancer patients.

Patients and methods
Study patients

The goal of the present study was to estimate the
prevalence of breast cancer subtypes in Japanese breast
cancer patients, and to examine correlations between
clinico-pathologic variables and survival. Clinico-patholo-
gic data of a cohort of consecutive Japanese patients with
invasive breast cancer treated between January 2000 and
December 2003 were collected from three different
institutes, Kawasaki Medical School Hospital, Tohoku
University Hospital, and Tohoku Kousai Hospital in
Japan. The study procedures were approved by the
institutional review board of each hospital,

Based on the histologic records, tumors were classified into two
categories: invasive ductal carcinomas not otherwise specified
(NOS) and others. The American Joint Committee on Cancer
(AJCC, 5th edition) stage and lymph node status were collected
from the medical records. Histologic grading was according to the
modified Bloom and Richardson method by Elston and Ellis
(Nottingham's grading system)."” Lymph vessel invasion (LVI)

was assessed using hematoxylin-eosin-stained glass slides, Vas-
cular channels lined by thin endothelial cells, especially close to
the small arteries and veins, were considered as lymph vessels, and
tumor emboli were floating in the lumen in LVI-positive cases.
Most LVI were seen at the periphery of the invasive tumors.'®
Blood vessel invasion (BVI) was evaluated using elastica Masson
stain or immunostaining for CD34. Tumor cell nests surrounded
by elastic fibers and the wall of smooth muscle, next to the small
arteries (but not mammary ducts with multilayered elastic fibers)
were considered as positive.'®

Immunohistochemical (IHC) subtypes

ER and PR status were determined by IHC performed at
each institute. The cutoffs for receptor positivity were 10%.
The HER2 status was also determined by IHC at each
institute. According to the criteria of the HecepTest, scores 0
and 1 were considered negative, and scores 2 and 3 were
considered positive.'” Triple-negative (ER—, PR—, and
HER2-) breast cancer samples were examined by THC for
CK 5/6 and HERI. CK 5/6 and HERI1 were considered
positive when more than 10% of the tumor cells were labeled.
First antibodies and THC procedures are presented in Table 1.

According to Carey et al.,'* IHC intrinsic subtypes were
defined as follows: luminal A (ER + and/or PR+, HER2-),
luminal B (ER + and/or PR +, HER2+), basal-like (ER—,
PR—, HER2—, CK 5/6-positive, and/or HER1 +), HER2+ /
ER—, and unclassified (negative for all five markers).

Statistical analysis

Differences between breast cancer subtypes with regard
to clinico-pathologic characteristics were examined using
analysis of variance, 5 tests or Fisher's exact test. Survival
curves were generated using the Kaplan-Meier method,
and the log-rank test was used to compare mean survival
across THC subtypes. StatView statistical software was
used to manage and analyze data. Statistical differences
were considered significant at P<0.05.

Results
IHC subtypes and characteristics of patients

Clinico-pathologic data on 793 Japanese patients with
invasive breast cancer were collected from three hospitals
in Japan. The characteristics of the patients with IHC data,
overall and according to THC subtypes, are presented in
Table 2. IHC subtypes differed significantly by age (P =
0.025), AJCC stage (P<0.001), histologic grade (P<
0.001), LVI (P =0.018), and BVI (P =0.026). Patients
with the basal-like subtype were younger than patients with
the HER2 + /[ER — subtype. Patients with basal-like tumors
were more likely to be in the more advanced stage, and to
have tumors with a higher histologic grade or BVI than
patients with luminal A tumors.



Survival data on 786 of 793 patients with invasive breast
cancer were available from three hospitals. The duration of
follow-up was 1-84 months (median, 46.5). During this

patients died of any causes.

Breast cancer subtypes significantly differed in 5-year
disease-free survival (DFS, P<0.001): luminal A (90.3%),
luminal B (82.9%), HER2+/ER~— (62.1%), basal-like
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Table 1
Source, dilution, pretreatment and cutoff values of antibodies used
Antibody, clone Dilution Source Pretreatment Cutoff values
ER [IDS] 1:400 IMMUNOTECH Autoclaved 210% (positive)
PR [636) 1:2000 DAKO Autoclaved =10% (positive)
HER2 [HercepTest] NA® DAKO Naone NA
HERI1 [2-18C9] DAKO Proteinase K 210% (positive)
CK 5/6 [D5/16134] 1:100 DAKO Autoclaved 210% (positive)
*Not assessable.
Table 2
Prevalence of intrinsic subtypes and clinico-pathological ch istics in Jap breast cancer patients
All cases Luminal A  Luminal B HER2+/ER-  Basallike Unclassified P value®
No. of cases 793 502 (63)" 155 (20) 55(70) 67 (8) 14 (2)
Age, median (range), years-old 54 (19-88) 53 (27-88) 53 (19-85) 60 (31-84) 54 (30-79) 50 (36-66) 0.025
AJCC stage <0.001
1 289 213 48 4 18 6
o 360 208 70 9 38 5
I 68 36 17 4 8 3
wv 40 19 15 4 2 0
Missing 36 2 5 4 1 0
Histology 0.142
Invasive ductal carcinoma NOS 721 447 149 53 60 12
Specific types 70 54 5 2 7 2
Missing 2 1 1 1] 0 0
Histologic grade <0.001
I 156 131 23 0 1
n 320 235 56 15 1 3
i 197 61 48 33 49 6
Missing 120 75 28 7 6 4
LVI 0.018
Positive 345 212 69 12 27 5
Negative 373 249 62 20 36 6
Missing 75 41 24 3 4 3
BVl 0.026
Positive 126 82 18 10 14 2
Negative 570 267 105 40 49 9
Missing 97 53 12 5 4 3
Nodal status 0.572
Positive 303 184 62 25 27 5
Negative 437 286 7 25 29 9
Not applicable or missing 53 n 15 5 | 0
Outcome
Follow-up, median (range), months  46.5 (1-84)
5-year DFS 85.5% 90.3% 82.9% 62.1% 77.1% 81.8% <0.001}
S-year OS 928% 96.9% 86.6% 86.9% 86.2% 83.3% <0.001*
*Comparing five subtypes using x* test or Fisher's exact test.
In %.
Log-rank test.
Survival by IHC subtypes period, recurrence was observed in 91 patients, and 48
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Fig. 1. DFS (A) and OS (B) curves in breast cancer patient groups divided
by IHC intrinsic subtypes.

subtype (77.1%), and unclassified (81.8%). They also
differed in 5-year overall survival (OS, P<0.001): luminal
A (96.9%), luminal B (86.6%), HER2+ /ER— (86.9%),
basal-like subtype (86.2%), and unclassified (83.3%).
Kaplan-Meiér survival curves are presented in Fig. 1.
Both DFS and OS were significantly worse among basal-
like and HER2 + /ER— breast cancer patients compared
with luminal A patients.

Differences in DFS and OS by IHC subtypes were seen
among lymph node-positive patients (P = 0.006 for DFS
and P<0.001 for OS) but not lymph node-negative
patients; however, the number of patients after stratifying
by lymph node status was limited and these data should be
interpreted with caution. Five-year DFS within lymph
node-positive patients by subtype was as follows: luminal
A (79.3%), luminal B (71.2%), HER2+/ER— (35.2%),
basal-like subtype (68.1%), and unclassified (50.0%). Five-
year OS within lymph node-positive patients was as
follows: luminal A (96.3%), luminal B (75.6%), HER2+/
ER- (84.1%), basal-like subtype (83.9%), and unclassified
(60.0%).

Discussion

Carey et al. have recently reported for the first time the
population-based prevalence of intrinsic subtypes of breast
tumors. They refined an IHC-based assay to identify breast
tumor intrinsic subtypes instead of gene expression
profiling.'S This THC-based assay has been verified against

gene expression profiles to estimate the prevalence of
intrinsic subtypes.'**" Additionally, large-scale subtyping
using gene expression profiling from formalin-fixed,
paraffin-embedded samples is not currently feasible; there-
fore, we conducted this cohort study to investigate the
prevalence of intrinsic subtypes using the IHC-based assay
in Japanese breast cancer patients.

According to Carey et al.,'* the prevalence of basal-like
and luminal A tumors in the Carolina Breast Cancer Study
was 27% and 47% in AA patients and 16% and 54% in
non-AA patients, respectively. Since breast cancer-specific
survival was significantly worse in patients with basal-like
tumors than with luminal A tumors, the higher prevalence
of a basal-like subtype could contribute to a worse
prognosis in AA patients. Moreover, the prevalence of
basal-like and luminal A tumors was 39% and 36% in
premenopausal AA patients, respectively. In contrast, the
prevalence of basal-like and luminal A tumors was 8% and
63% in Japanese breast cancer patients, respectively, in the
present study. The prevalence of basal-like tumors was 2-3
times lower in Japanese patients than in non-AA patients
or AA patients. In addition, the prevalence of luminal A
tumors was 9-16% higher in Japanese patients than in
non-AA patients or AA patients. Breast cancer patients
with basal-like tumors had a poorer prognosis in terms of
DFS and OS than those with luminal A tumors in the
present study (Fig. 1) as previously indicated in the report
by Carey et al.'® These findings have suggested that the
lower prevalence of basal-like tumors and higher preva-
lence of luminal A tumors in Japanese patients could
contribute to their better prognosis.

A limited number of studies have investigated the
prevalence of intrinsic subtypes by the IHC-based assay
in different races. On the other hand, the prevalence of
triple-negative breast tumors has recently become avail-
able. Triple-negative tumors include both basal-like and
unclassified tumors. The prevalence of basal-like tumors
was reported to be approximately 70% in triple-negative
tumors'®; it was 78% in the present study. The prevalence
of triple-negative tumors was 22% in the Carolina Breast
Cancer Study,'® 16% in a large series of patients in the
UK,? 26% in conservatively managed patients in the
USA,? and 31% in consecutive patients in Korea.”* In
the present study, the prevalence of triple-negative tumors
was only 10%, 1.6-3 times lower in Japanese patients than
in patients of other races. These findings also support the
lower prevalence of basal-like tumors in Japanese patients.

Differences in genetic influences or lifestyle may explain
the prevalence of intrinsic subtypes among different races.
Differences in the distribution of breast cancer risk factors,
such as breast cancer family history, age at menarch, age at
first birth, body mass index, and hormone replacement
therapy, have been extensively investigated, and these
differences may explain differences in breast caner inci-
dence rates among different races.’ However, the investiga-
tion of causative factors leading to differences in the
prevalence of intrinsic subtypes in different races remains
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to be investigated. Because of a close correlation between
the prevalence of intrinsic subtypes and the prognosis of
breast cancer patients indicated by us and others,'>*
nutritional or environmental factors influencing the pre-
valence may provide hints for developing new intervention
strategies to reduce breast cancer mortality rates. It has
been indicated that the intake of green tea or soy beans
relates to a reduction in breast cancer incidence rates.****
Furthermore, the consumption of green tea was suggested
to correlate with not only a reduction in breast cancer
incidence but also improved outcome of breast cancer
patients in Japanese women.”® In addition, it is suggested
that breast cancer patients with a high intake of green tea
tend to have less aggressive and hormone-responsive breast
tumors.”” Interestingly, recent experimental studies have
revealed that green tea extracts such as (—)-epigallocate-
chin gallate have significant anti-tumor activity in breast
cancer cells with basal-like phenotypes.®**° These findings
suggest that green tea intake may modify the biological
characteristics of breast tumors and the prevalence of
intrinsic subtypes. Further epidemiologic and experimental
studies are warranted to investigate the role of green tea
intake in breast cancer development and progression.

In conclusion, the present study suggests for the first
time that a lower prevalence of basal-like breast tumors
and a higher prevalence of luminal A breast tumors could
contribute to a favorable prognosis of Japanese breast
cancer patients. Taken together with the worse prognosis
of AA patients having a higher prevalence of basal-like
tumors and a lower prevalence of luminal A tumors, it
could be concluded that the prevalence of intrinsic
subtypes differs among different races and such a diffe-
rence may explain differences in the prognosis of breast
cancer patients of different races. From the clinical point of
view, the prevalence of intrinsic subtypes should be taken
into account when analyzing survival data in a multi-racial/
international clinical study. In addition, causative factors
influencing the prevalence of intrinsic subtypes should be
explored to develop intervention strategies to reduce breast
cancer incidence and the mortality rate.
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Clinical and Pathological Features of Intracystic Papillary Carcinoma (ICPC) of The Breast ! Akagi
T*', Kinoshita T**, Shien T*!, Hojo T*' and Akashi S** (*'Breast surgery division, National cancer center
hospital)

Background : Intracystic papillary carcinoma (ICPC) of the breast is rare and preoperative diagnosis is
difficult. Materials and Methods : This study investigated the clinical and pathological features of ICPC.
Fourteen ICPC were included in this study. We reviewed their clinicopathological findings and treatments.
Results : In 9 cases, diagnoses of ICPC were obtained using fine needle aspiration and core needle biopsy.
In 5 cases, a diagnosis could not be obtained preoperatively. MRI in addition to sonography helped to
establish the differential diagnosis from benign tumor and maintain disease-free surgical margins. Conclu-
sion : Preoperative diagnosis of ICPC is difficult and excisoinal biopsy was necessary unless fine needle
aspiration and core needle biopsy can obtain the diagnosis. MRI is available to diagnose the invasiveness of
this disease.

Key words : Intracystic papillary carcinoma, Preoperative diagnosis
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