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Fig. 9 Survival of patients underwent esophagectomy according to clinical stage (JES TNM 10th)
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Fig. 11 Survival of patients underwent esophagectomy according to the depth of tumor invasion: pT (JES TNM 10th)
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Fig. 12 Survival of patients underwent esophagectomy according to the depth of tumor invasion: pT (UICC TNM 6th)
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Fig. 13 Survival of patients underwent esophagectomy according to lymph node metastasis: pN (JES TNM 10th)
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Fig. 15 Survival of patients underwent esophagectomy according to number of metastatic node
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Fig. 16 Survival of patients underwent esophagectomy according to pathological stage (JES TNM 10th)
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Fig. 17 Survival of patients underwent esophagectomy according to pathological stage (UICC TNM 6th)
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Background: We investigate rates of pathologic complete response (pCR) and tumor expression of ER, PgR, HER2
discordance after neoadjuvant chemotherapy using Japanese breast cancer registry data.

Patients and methods: Records of more than 300 000 breast cancer cases treated at 800 hospitals from 2004 to
2013 were retrieved from the breast cancer registry. After data cleanup, we included 21 755 patients who received
neoadjuvant chemotherapy and had no distant metastases. pCR was defined as no invasive tumor in the breast detected
during surgery after neoadjuvant chemotherapy. HER2 overexpression was determined immunohistochemically and/or
using flucrescence in situ hybridization.

Results: pCR was achisved in 5.7% of luminal tumors 1= 8730), 24.6% of HER2-positive umors {0 = 4403), and 18.9% of
riple-negative tumors {n = 3660). Among HER2-positive tumors, pCR was achieved in 31.6% of ER-negative tumors (n = 2252),
17.0% of ER-positive ones {n=2132), 31.4% of patients who received trastuzumab as necadjuvant chemotherapy {n = 2437),
and 16.2% of patients who did not receive trastuzumab {0 = 1986). Of the 2811 patients who were HER2-positive before treat-
ment, 601 (21.4%) had HER2-negative tumors after necadjuvant chemotherapy, whereas 340 (3.4%) of the 9947 patients with
HER2-negative tumors before treatment had HER2-positive tumors afterward. Of the 10 973 patients with ER-positive tumors
before treatment, 499 (4.6%) had ER-negative tumors after necadjuvant chemotherapy, whereas 519 (9.3%) of the 5607
patients who were ER-negative belore treatment had ER-positive tumors aftenvard.,

Conclusion: We confirmed that loss of HER2-positive status can ocour after necadjuvant treatrment in patients with primary
HER2-positive breast cancer. We also confirmed that in practice, diffierences in pCR rates between breast cancer subtypes are
the same as in clinical trials. Our data strengly support the need for retest ER, PgR, HERZ of surgical sample after neoadjuvant
therapy in order to accurately detenming appropriate use of targeted therapy.

Key words: breast cancer, chemotherapy, HER2, in situ hybridization, necadjuvant therapy
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introduction free survival and overall survival comparable with those for adju-
In breast cancer patients, neoadjuvant chemotherapy (ie. presur-  Vant (post-surgical) chemotherapy [1]. It is standard in locally
gical systemic chemotherapy) is associated with rates of disease- advanced and operable breast cancer, being intended to shrink
the tumor and improve the chance for breast-conserving surgery
. . ) )
*Comespondence to: D Naoki Nilawra, Departmant of Breast and Endocring Surgery, Tokal {"}: Pathologxc Complew reSP onse (P CR) is the best Qre.dlf:to!' of
Uriversily Schoal of Medicing, 143 Shimeiasuya, lsehare, Kanagawa 250-1193, Jopan,  Patient outcome after neoadjuvant chemotherapy [2-4]; it is gen-

Tk +81-463-93-1121; Fax: +81-463-05-6491; E-mall: nikum@is.joc.u-104ai.00p erally defined as the absence of residual invasive cancer in the
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breast [5]. Clinical trials have found that different breast cancer
subtypes have different rates of pCR and that patients who show
pCR have a different prognosis in each subtype. However, in an
attempt to improve pCR, clinical trial investigators may use more
frequent or standard doses of chemotherapeutic agents than
would be used in a routine clinical setting.

The HERZ/neu gene is amplified in 10%-20% of primary
breast cancer cases. In HER2-positive patients, HER2-targeting
therapies such as neoadjuvant trastuzumab result in better rates
of pCR than non-HER2-targeting therapies [6, 7], as might be
expected, HER2-positive patients who show pCR have a better
prognosis than those who do not. In the latter, HER2 status may
be discordant between the primary breast tumor and those
remaining after chemotherapy [8~12]. Some studies suggest that
trastuzumab in particular can convert disease status from
HER2-positive in a primary tumor to HER2-negative in residual
turmors [13-15]. Mittendorf et al. found that according to fluor-
escence in situ hybridization (FISH) analysis, approximately
one-third of their patients with sufficient residual disease to
warrant repeat HER2 testing had lost HER2 gene amplification.
Furthermore, patients who have lost HER2 gene amplification
have significantly lower relapse-free survival than those whose
tumors retain HER2 gene amplification {15]. Patients with such
HER2 status discordance between primary tumors and residual
or mietastatic ones may also have shorter survival than those
without [15, 16]. However, the prevalence of such discordance
in patients who have undergone neoadjuvant chemotherapy has
not been conclusively established, and it is unclear if trastuzu-
mab increases its likelihood; if so, the treatment may not be suit-
able for such patients. Using data from the Japanese national
breast cancer registry, we aimed to investigate pCR and discord-
ance rates after neoadjuvant chemotherapy in relation to posi-
tivity for estrogen receptor (ER), progesterone receptor (PgR),
and HER2.

materials and methods

data collection

The Breast Cancer Registry (BCR) in Japan’s National Clinical Database
(NCD) contains records on more than 300 000 cases of breast cancer from
more than 800 hospitals. Affiliated institutes voluntarily provide the BCR
with data on newly diagnosed primary breast cancer patients through a
Web-based system, covering more than 50 demographic and clinicopatholo-
gical categories. TNM classification is registered according to the 6th edition
of the Unio Internationalis Contra Cancrum (UICC) staging system [17].
The BCR was originally maintained by the Registration Committee of the
Japanese Breast Cancer Society (JBCS) and supported by the Public Health
Research Foundation (Tokyo). Until 2012, annual reports on this registry
were published in Japanese and made accessible to active JBCS members
through the JBCS homepage (http/iwvwiwjbes.grjp/Member/tourokusyuked.
himl). Since 2012, this dataset has been part of the NCD, a nationwide
project managed in cooperation with the certification board of the Japan
Surgical Society [18]. For the year 2011 alone, data from more than 1.2
million surgical cases were collected from more than 3500 hospitals. The
NCD is continuously updated by the data management departments of par-
ticipating institutions and is evaluated annually using a Web-based data
management system to ensure data traceability. All variables, definitions,
and inclusion criteria for the NCD are accessible to participating institutions
on its web site (httpsfwwwainedorjp); the database administrators also
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provide e-learning systems to teach participants how to input data consist-
ently [18]. The administrators answer all inquiries regarding data entry,
having taken ~80 000 inquiries in 2011, and a list of frequently asked ques-
tions is displayed on the web site.

For our study, we used the BCR to review 238 840 breast cancer cases
treated between 2004 and 2011 and selected 21755 patients who received
neoadjuvant chemotherapy and had no distant metastases (Figure 1). Male
patients, those with bilateral tumors, those who did not undergo surgery, and
those with tumor stages of Tis or T0, were excluded. pCR was defined as no in-
vasive tumor in the breast found during surgery after necadjuvant chemother-
apy. HER2 overexpression was defined as immunohistochemically 3+ and/ora
positive FISH result. Hormone receptor positivity (ER or PgR positivity) was
diagnosed if at least 1% of nutlei in the tumor were stained on immunachisto-
chemical tests for ER or PgR. Immunohistochemical tests for ER, PgR, and
HER on core biopsies were carried out before neoadjuvant therapy. Cases were
categorized on the basis of their immunohistochemical status as follows:
luminal (ER+ and HER2-); HER2-overexpressing (FIER2+, regardless of ER
status); and triple-negative {(ER— and HER2-).

statistical analysis

The median and standard devialions were calculated for age at diagnosis.
Associations between clinical categorical variables and HER2 status were
analyzed using Pearson’s y*. Fisher's exact test was also used to determine
differences between patients who showed HER2 status discordance and
those who did not. All analyses were carried out using SAS 9.3 (SAS
Institute, Cary, NCJ.

resulis

A total of 21 755 patients who received neoadjuvant chemother-
apy and developed no distant metastases were listed in Table 1.
More than 80% of patients had a tumor of stage T2 or worse,
and more than 60% were node-positive. Almost 70% received
anthracyclines and taxanes as neoadjuvant chemotherapy.

rate of pCR

The rate of pCR was 5.7% for luminal cancer (n = 8730), 24.6%
for HERZ2-positive (n=4403), and 18.9% for triple-negative
(n=3660) (Figure 2). Thus, HER2-overexpressing tumors had a
higher rate of pCR than triple-negative or luminal ones;
however, within this category, the rate was 31.6% for ER-nega-
tive tumors (n=2252), 17.0% for ER-positive ones (n=2132),
31.4% for those who received trastuzumab as neoadjuvant
chemotherapy (n=2437), and 16.2% for those who did not
receive trastuzumab (1= 1966) (Figure 2). In addition, HER2-
positive patients who were ER-negative had a higher rate of pCR
than those who were ER-positive (P < 0.0001), and those treated
with trastuzumab had a higher rate of pCR than those not so
treated (P < 0.0001).

rate of discordance afier chemotherapy

Of the 2811 patients who were HER2-positive before treatment,
601 (21.4%) had tumors that showed HER2 negativity after
neoadjuvant chemotherapy, whereas only 340 (3.4%) of the
9947 patients with HER2-negative pretreatment tumors devel-
oped HER2-positive tumors after neoadjuvant chemotherapy
(Table 2). According to immunohistochemical testing, 499
(20.4%) of the 2447 patients with HER2-positive tumors lost
HER2 positivity after necadjuvant chemotherapy; with FISH,
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Figure 1. Study flow.

the rate was 8.4% (17/203). Of 342 patients whose tumors con-
verted from HER2-positive to HER2-negative, who received
neoadjuvant trastuzumab, 96 (28%) did not receive adjuvant
trastuzumab therapy. Conversely, of 340 patients whose tumors
converted from HER2-negative to HER2-positive, 206 (60%)
received adjuvant trastuzumab therapy.

Of the 10 973 patients with ER-positive tumors before treat-
ment, 499 (4.6%) had ER-negative tumors after neoadjuvant
chemotherapy, whereas 519 (9.3%) of the 5607 patients with
ER-negative tumors before treatment had ER-positive ones after
neoadjuvant chemotherapy. Of the 499 patients whose tumors
converted from ER-positive to ER-negative, 280 (56%) did not
receive adjuvant endocrine therapy. Conversely, of 519 patients
whose tumors converted from ER-negative to ER-positive, 333
(6496) received adjuvant endocrine therapy.

Of the 8280 patients with PgR-positive tumors before treat-
ment, 1545 (18.7%) had PgR-negative ones after neoadjuvant
chemotherapy, whereas 766 (9.3%) of the 8235 patients with
PgR-negative tumors before treatment had PgR-positive tumors
after neoadjuvant chemotherapy (Table 3).

clinicopathologic features associated

with discordancs

‘We evaluated HER2 concordance and discordance rates in rela-
tion to various clinical factors (Table 4). There were statistically
significant differences in HER2 discordance rates between patients

who received trastuzumab and those who did not (P < 0.0001). Of
the 1385 patients who received trastuzumab as neoadjuvant
therapy, 342 (24.7%) showed HER2 discordance. Similarly, of the
1426 patients who did not receive trastuzumab as neoadjuvant
therapy, 259 (18.2%) showed HER2 discordance. Furthermore,
there were statistically significant differences in discordance rates
in relation to pretreatment ER status (P <0.0001) and PgR status
(P <0.0001). In contrast, there were no statistically significant dif-
ferences in HER2 discordance rates between premenopausal and
menopausal women (P =0.440) or among patients with residual
tumors of different volumes (P = 0.345).

discussion

To the best of our knowledge, we use largest dataset to compare
tumor expression of ER, PgR, HER2 discordance after neoadju-
vant chemotherapy. Our pCR rates, obtained in a setting of clin-
ical practice, were lower than those reported in clinical trials.
One reason may be that in our study, almost 70% of patients
were treated with anthracyclines and taxanes, whereas in clinical
trials with a focus on pCR, investigators often test new agents
and higher doses, patients in the real world have higher age, and
poor performance status than in clinical trials. Another may be
that 44% of HER-positive patients did not receive trastuzumab
as neoadjuvant therapy; it was not until 2008 that trastuzumab
was approved as an adjuvant therapy by the Ministry of Health,
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With pretreatment HER2 status (n=20094) With pretreptment ER status (s 20308) With pretreatment PgR status (i = 20 256)
Positive Negative Positive Negative Positive Negative
(11 =5535) (1= 14 559) (1= 12938) {11 = 7370) (11 = 9720) (1= 10536)
n % " % " % " % n % " %
Age Median 54 51 51 55 49 55
Menopausal status
Premenopausal 2079 376 6928 47.6 6429 49.7 2679 36,4 3302 54.6 3779 359
Post-menopausal 3289 594 7260 49.9 6183 47.8 4468 60.6 4152 42.7 6472 61.4
Unknown 167 30 371 2.6 326 2.5 223 A0 266 2.7 285 27
T stage
T1 587 10.6 1772 122 1578 2 804 10.9 1222 12.6 1157 1LO
T2 3197 578 8288 569 7472 57.8 4112 55.8 5673 58.4 5876 55.8
T3 893 16.1 2071 14.2 1837 4.2 1173 15.9 1346 13.9 1660 15.8
T4 858 155 2428 16.7 2051 159 1281 17.4 1479 15.2 1843 17.5
N stage
No 1725 31z 4793 329 4304 333 2288 310 3353 34.5 3217 305
Ni 2807 50.7 7513 516 6805 524 3631 49.3 5116 526 5296 50.3
N2 582 10.5 1356 9.3 1100 5 849 115 779 8.0 1169 111
N3 411 7 859 39 699 5.4 583 7.9 452 47 825 7.8
Unknown i0 .2 38 0.3 30 0.2 19 0.3 20 0.2 29 0.3
Neoadjuvant chemotherapy
CMF alone 2 0.0 12 0.1 9 0.1 5 0.1 7 0.1 7 0.1
Anthracycline regimen alone 547 9.9 1765 12,1 1502 116 851 11.6 1106 114 1235 1.7
TCalone 81 1.5 265 1.8 265 2.1 82 1.1 219 23 127 1.2
Taxane alone 532 9.6 586 4.0 634 4.9 510 6.9 464 4.8 681 6.5
Anthracycline regimen and taxane 3891 70.3 10191 70.0 9118 70.5 5097 69.2 6856 70.5 7316 69.4
Others 482 8.71 1740 1195 1410 10.90 8425 1L19 1068 10.99 1170 11.10
PR
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(€) treatment with trastuzumab as neoadjuvant therapy (HER2-positive tumors),

treatment were similar to those reported in clinical trials. For in-
stance, patients with luminal tumors had lower pCR rates than
those with HER2-positive or triple-negative tumors. Among

Pf’mm’ fumor Residual namor HER2-positive tumors, tumors negative for hormonal receptors
HER? status 2 HER2 status L had higher pCR rates after nevadjuvant chemotherapy than
Pasitive 2811 Positive 2210 (78.6%) those positive for hormonal receptors. HER2-positive, tumors
Negative 601 (21.4%) that are negative for hormonal receptors are highly dependent
Negative 9947 Positive 340 (3.4%) on the HER2 gene and respond well to therapies targeted against
Negative 9607 (96.6%) HER?2 such as trastuzumab and pertuzumab [19]. As might be
Immunohistochemical analysis expected, HER2-positive, ER-negative patients who show pCR
HER2 3+ 2447 HER2 3+ 1948 (79.6%) have better prognosis than those who do not {3, 4]. A previous
HER2 2+ 203 (8.3%) study found that the use of trastuzumab as a neoadjuvant
HER2 I+ 163 (6.6%) increased pCR rate (43% with trastuzumab, 26% without) in

HER20 133 (5.4%) HER2-positive cancer {6]. Our data also showed this.
HER2 2+ 2077 HMER2 3+ 128 (6.2%) Our results also showed that HER?2 status does not necessarily
HER20, 1+, 24 1940 (93.8%) carry over between the original tumor and residual tumors.
HER2 L+ 3741 HER2 3+ 68 (1.8%) In 21.4% of HER2-positive patients, the tumor converted to
HER20, 1+, 2+ 3673 (98.2%) HER2-negative; further, according to immunohistochemistry,
HER20 4198 HER2 3+ 45 (1.1%) 635 (17.9%) of the 3548 patients with HER2-positive tumors
) . HER20, 1+, 2+ 51 (95'9%? before neoadjuvant chemotherapy had HER2-negative tumors
FISH analysis 3 o afterward. However, inconsistencies in immunohistochemical
Positive 203 Positive 186 (91.6%) testing, for example, in antigen retrieval methods, fixation, and
Negative 17 {8.4%) . s [20]. Another study [14
Negative s Positive 28 (4.9%) ol”)sewfer anal?fsxs,‘ may affect the results [20]. Another study [14,
Negative 544 (95.1%) 15] using FISH found a loss 'Qf HER2 amph'ﬁcanon in pan:ed
S pre- and post-treatment specimens from patients treated with

neoadjuvant trastuzumab. FISH data are more easily reprodu-

Labour and Welfare in Japan. However, differences in pCR rates  cible than immunohistochemical data {21, 22], and in our study,
in our study with regard to cancer subtype and trastuzumab  although the sample size for FISH analysis was small, FISH data
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were less likely to show discordance than immunohistochemical
data.

We previously reported that trastuzumab therapy is not asso-
ciated with an increased chance of loss of HER2 positivity in
metastases, whereas chemotherapy is associated with an increase
in the loss of such positivity [16]. Likewise, in a previous study
of patients with residual disease treated with either chemother-
apy alone or chemotherapy plus an anti-HER2 agent, HER2 ex-
pression loss was observed in 40% of the former group and
14.7% of the latter group [23]. We demonstrated that trastuzu-
mab therapy is associated with increased odds of loss of HER2
positivity in residual tumors.

Residual tumor
ER status n ER status n
Positive 10973 Positive 10474 (95.5%)
Negative 499 (4.5%)
Negative 3607 Positive 519 (9.3%)
Negative 5088 (90.7%)
PgR status
Positive 8280 Positive 6735 (81.3%)
Negative 1545 (18.7%)
Negative 8233 Positive 766 (9.3%)
Negati 7469 (90.7%)

Anngls of Oncology

Nevertheless, it is unclear whether loss of HERZ amplification
reflects response to therapy or a resistance mechanism and
whether chemotherapy can promote clonal selection of HER2/
neu-amplified cancers. In our study, 28% of patients whose
cancer lost HER2 expression after neoadjuvant therapy did not
receive trastuzumab, and 60% patients whose cancer developed
HER2 expression after therapy did receive it. Possible explana-
tions include true biological change, treatment-induced clonal
selection, pre-analytical and analytical pitfalls, sampling errors,
and tumor heterogeneity [24]. It is unclear if patients with
HER2-negative tumors after neoadjuvant chemotherapy should
receive anti-HER2 treatment, as sampling by core needle biopsy
in pretreatment settings may not be representative of the charac-
ter of the whole tamor. If the core needle biopsy proves to be
a false positive, discontinuing the drug will avoid risking un-
necessary treatment after loss of HER2 amplification after
neoadjuvant therapy. However, if the core needle biopsy gives a
false-negative result, anti-HER2 treatment should be started as
soon as post-therapy HER2 amplification is detected.

We acknowledge several important limitations of this study.
First, this study is retrospective, incurring the possibility of se-
lection bias and precluding the determination of causal relation-
ships. However, Japanese BCR data cover more than 50% of
patients diagnosed with breast cancer in Japan [25], and there-
fore, we do not feel that this possibility would have substantially
affected our findings. Secondly, our data were obtained through
a web database, with no centralized reassessment of ER, PgR or
HER2 status. Thirdly, several studies reported discordance ER,

Post-treatment HER2 status (] P-value
Negative (discordance) Positive (concordance)
n % " % Pearson’s y*
Pretreatment ER status
Negative 169 130 1130 87.0 <0.0001
Positive 427 284 1075 716
Pretreatment PgR status
Negative 263 149 1501 85.1 <0.0001
Positive 330 32.0 701 68
Menopausal status
Pre 245 ns 846 775 04626
Post 337 206 1301 794
Unknown 19 23.2 63 76.8
Neoadjuvant trastuzumab
No 259 182 1167 818 <0.0001
Yes 342 247 1043 753
Jolume of residual tumor
<50% 265 223 923 777 0.3436
>50% 313 208 1192 792
Year of registration
2004-2007 159 18.95 680 8105 0.0405
2008~2011 442 2241 1530 77.59
Surgical cases at institution
»>100 cases/year 277 19.74 1126 80.26 0.0346
<100 cases/year 324 23.01 1084 76.99
Volume of residual tumor: size of residual tumor divided by size of primary tumor.
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PgR, HER2 status between core needle biopsy, and resection
specimens without neoadjuvant chemotherapy [26]. Finally, our
registry data did not include sufficient survival data to fully
analyze the effects of pCR and tumor expression discordance on
survival. However, the strength of our study is that it draws from
more than 20 000 patients treated with neoadjuvant chemother-
apy in a ‘real-world’ setting.

In conclusion, our findings demonstrate that although pCR
rates in the real world have the same differences with regard to
subtypes and trastuzumab treatment that are seen in clinical
trials, they are also lower than those in clinical trials. Further, we
have shown that HER2 status does not always carry over from
the original tumor to residual tumors. In our study, more than
209 of patients with residual tumors after neoadjuvant therapy
showed loss of HER2 expression. Our data strongly support the
need for retest ER, PgR, HER2 of surgical sample after neoadju-
vant therapy in order to accurately determine appropriate use of
targeted therapy. Additional research should be conducted on
biology and treatment in breast cancer patients whose tumors
lose HER2 expression after neoadjuvant chemotherapy.
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Preface

A population-based cancer registry has been used for the
planning and evaluation of cancer control activities based
on administration and the care of individual cancer patients
by those in the medical profession. The Japanese Breast
Cancer Society (JBCS) registry was started in 1975, In
2004, the registry system was moved to a new system using
web registration with the cooperation of the Non-Profit
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Organization Japan Clinical Research Support Unit and
Public Health Research Foundation (Tokyo, Japan). Com-
prehensive individual patient data were recorded according
to the Unio Internationalis Contra Cancrum (UICC) TNM
classification [1] and the World Health Organization his-
tological classification [2]. The details are described else-
where [3]. Annual reports on this registry have since been
published in Japanese and publicized through the JBCS web
site to active members of the JBCS [4].

We herein report the results of a 3-year prognostic
analysis of cases registered in 2005 (Figs. 1,2, 3,4,5,6,7,
8 and 9:; Supplementary Tables 1-9). The number of
facilities involved in the 2005 registration was 354 and the
total number of cases was 20.786. The estimated incidence
of breast cancer was reported to be 50,695 cases in 2005 by
the National Cancer Center [5]. Therefore, approximately
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41 % of newly diagnosed breast cancer patients werc
included in the JBCS registry in 2005. In this prognostic
study, we analyzed 9971 cases in which the survival data
were available from 161 facilities. The background char-
acteristics of the patients are summarized in Table 1. The
median follow-up period was 60.0 months (range
0.1-60.0 months). Note that during the study period, not
only the cutoff levels of estrogen receptor and progesterone
receptor but also their corresponding test procedures were
non-standardized and that trastuzumab was rarely used

From Initial Treatment(Years)
woee Tig e Tl wees Tl wows TIG e 2 wnme 13 -~ T4

because it was not covered by the Japanese National Health
Insurance program as an adjuvant therapy for human epi-
dermal growth factor receptor 2-positive breast cancer. On
the whole, the survival data scem to be better than
expected. However, it would be prudent to avoid com-
menting on any specific subject because the present study
is part of an annual survival report. A data set spanning
multiple years would be more suitable for addressing
specific subjects, such as triple-negative type or HER2
type. This is planned for the next phase studies.
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Fig. 2 a, b Kaplan—Meier curves for relapse-free and overall survival
of all cases by regional lymph nodes status (eN-category). NO: no
regional lymph node metastases; N1: metastascs in movable ipsilat-
eral level I, II axillary lymph node(s); N2: metastases in ipsilateral
level I, IT axillary lymph nodes that are clinically fixed or matted OR
metastases in clinically detected ipsilateral internal mammary nodes
in the absence of clinically evident axillary lymph node metastases;

Cancer control activities vary among nations and regional
areas due to differences in population structures. The life
expectancy for Japanese women, 87 years old in 2012, has
been the longest worldwide for several years [6]. In addition,
Japan is a super-aging society, with 25 % of citizens being

) Springer

N3: metastases in ipsilateral infraclavicular (level I axillary) lymph
node(s) with or without level T, II axillary lymph node involvement
OR metastases in clinically detected ipsilateral internal mammary
tymph node(s) with climcally evident level I, II axillary lymph node
metastases OR - mctastases  in ipsilateral supraclavicular lymph
node(s) with or without axillary or internal mammary lymph node
involvement. P values were caleulated using the log rank test

65 years of age or above as of October 2013, which is the
highest number among all other nations [7]. We believe that
the outcomes of our registry provide significant information
for countries that are expected to have a similar population
structure to that of Japan in the near future.



