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Abstract

Purposes We conducted a study to analyze the clinico-

pathological characteristics of breast cancer in Japan reg-

istered to the Japanese Breast Cancer Registry of the

Japanese Breast Cancer Society (JBCS). Trends in the

management of breast cancer patients in Japan were also

analyzed.

Patients and methods More than 250,000 breast cancer

patients were registered to the JBCS registry between 2004

and 2011. Demographic and clinicopathological factors in

newly diagnosed primary breast cancer patients were reg-

istered to the JBCS through the Web-based system from

affiliated institutes nationwide.

Results Two distinct peaks were observed, in patients in

their late 40s and early 60s, in the population-adjusted age

distribution of breast cancer patients. An increased rate of

screen-detected breast cancer may contribute to an earlier

detection of breast cancer and increased rate of non-inva-

sive ductal carcinoma. The positive rate of either ER or

PgR appears to have increased in recent years. The annual

rates of patients treated with breast-conserving surgery
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increased until 2006, but these increases stopped in 2007

and thereafter plateaued at approximately 60 %. The an-

nual rates of patients treated with sentinel lymph node

dissection alone have steadily increased. The annual rates

of patients treated with preoperative trastuzumab plus

chemotherapy have also increased, as well as those treated

with postoperative aromatase inhibitors. The annual rates

of patients treated with postoperative anthracycline-con-

taining regimens have decreased, whereas those treated

with postoperative taxane-containing regimens have in-

creased. The postoperative use of trastuzumab has

markedly increased since 2007.

Conclusion Although this study was based on the registry

database, several unique clinicopathological characteristics

of breast cancer in Japan have been unveiled. Our results

suggest that recent trends in the management of breast

cancer patients in Japan were strongly followed by clinical

evidence that originated from a number of clinical trials

worldwide.

Keywords Clinicopathological characteristics � Trends in
the management of breast cancer patients � Japanese Breast
Cancer Society � Registry � Japan

Introduction

Breast cancer is one of the leading causes of cancer-related

death in Japan and western countries. It has also been the

most prevalent cancer in women in the last 20 years in

Japan. The morbidity of breast cancer has been increasing

for over 40 years in Japan. The main reason for this in-

crease is considered to be the westernization of Japanese

women in terms of their lifestyles. The lifetime risk for

breast cancer in Japanese women was previously reported

to be one in twelve in 2014 [1]. The prevention and early

detection of breast cancer as well as the medical and social

management of patients with breast cancer have been im-

portant medical issues in Japan. The Japanese Breast

Cancer Society (JBCS) was founded in 1992 and has been

a leading scientific society dealing with these issues.

In order to obtain a deeper insight into the clinico-

pathological characteristics of breast cancer and recent

trends in the management of breast cancer patients in Ja-

pan, the JBCS started a Web-based registration system in

2004 [2]. The number of registered patients has steadily

increased every year. A total of 48,133 patients were reg-

istered in 2010. According to the latest statistical analysis

by the Center for Cancer Control and Information Services,

National Cancer Center, Japan, a total of 68,107 breast

cancer patients were estimated to be newly diagnosed in

2010 [1]. Approximately 70 % of newly diagnosed breast

cancer patients in Japan were registered to the JBCS reg-

istry in 2010.

Since ethnic differences and significant differences in

the morbidity of breast cancer have been reported between

Japanese women in Japan and Caucasian women in western

countries, significant differences are considered to exist in

breast cancer characteristics; however, these differences

have not yet been elucidated in detail. A large number of

Japanese breast cancer patients (more than 250,000) were

registered to the JBCS registry between 2004 and 2011;

therefore, we conducted this study in order to analyze the

clinicopathological characteristics of breast cancer in Japan

registered to the JBCS registry. Recent trends in the

management of breast cancer patients in Japan were also

examined because a number of new local and systemic

therapies have been introduced into clinics in the last

decade.

Patients and methods

Data collection

More than 50 items on the demographic and clinico-

pathological factors of newly diagnosed primary breast

cancer patients were voluntarily registered to the Japanese

Breast Cancer Registry of the JBCS through the Web-based

system from affiliated institutes. The TNM classification

was registered according to the Unio Internationalis Contra

Cancrum (UICC) staging 6th edition [3]. Histological

classification was registered according to the WHO clas-

sification [4].

This registry system has been conducted by the Regis-

tration Committee of the JBCS and supported by the Public

Health Research Foundation (Tokyo, Japan). Annual re-

ports on this registry have been published in Japanese and

publicized through the JBCS homepage to active members

of the JBCS (http://www.jbcs.gr.jp/Member/tourokusyukei.

html).

Statistical analysis

Right and left breast tumors in patients with synchronous

or asynchronous bilateral breast cancer were respectively

treated as two different breast tumors in this registration

system. The age-adjusted prevalence of primary breast

cancer per 100,000 women was calculated based on the

population database in each year provided from the Min-

istry of Health, Labour and Welfare, Japan. Statistical

analyses were performed using SAS software (SAS Insti-

tute Japan Ltd., Tokyo, Japan) and Microsoft Excel soft-

ware (Microsoft Japan, Tokyo, Japan).
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Results and discussion

Breast cancer patients registered to the Breast

Cancer Registry of the JBCS between 2004 and 2011

The annual number of breast cancer patients registered and

that of affiliated institutes markedly increased between

2004 and 2011 (Supplementary Figure 1A and 1B). In the

first year (2004) of the Web system, a total of 14,805 breast

cancer patients were registered from 387 affiliated insti-

tutes nationwide in Japan. In the last year (2011), a total of

48,481 patients were registered from 845 affiliated insti-

tutes nationwide in Japan.

Gender

The annual rate of male breast cancer patients was between

0.38 and 0.49 % of all breast cancer patients registered in

these eight years. According to reviews on male breast

cancer [5], breast cancer is a rare disease in men, ac-

counting for nearly 1 % of all breast cancer cases in

western countries. The rate of male breast cancer patients

appears to be lower than in western countries.

Only female breast cancer patients were analyzed in the

following data analyses.

Bilateral breast cancer

The annual rates of synchronous bilateral breast cancer

gradually increased from 3.5 % in 2004 to 4.8 % in 2011,

while those of asynchronous bilateral breast cancer were

2.8–3.2 % in these years. An increase in the sensitivity of

breast imaging modalities such as magnetic resonance

imaging to detect early breast cancer may have led to in-

creases in the rate of synchronous bilateral breast cancer.

According to a large cohort study (n = 6550) in Swe-

den, the rate of synchronous bilateral breast cancer was

1.5 % and that of asynchronous bilateral breast cancer was

3.8 % [6]. Another cohort study (n = 1465) reported that

the rate of synchronous bilateral breast cancer was 3.0 %

and that of asynchronous bilateral breast cancer was 7.1 %

[7]. The rate of synchronous bilateral breast cancer appears

to be slightly higher in Japan than in western countries.

Family history

The annual rates of breast cancer patients with a family

history of breast cancer gradually increased from 8.0 % in

2004 to 9.7 % in 2011. A positive family history in this

registry included not only breast cancer cases in first-de-

gree relatives, but also those in second- or third-degree

relatives. According to the Utah Population Database

survey (n = 3864), the rate of patients with a family his-

tory of first-degree relatives was 5.7 % [8]. Difficulties

have been associated with comparing the rates of family

history between breast cancer patients in Japan and those in

western countries.

Menopausal status

The annual rates of premenopausal and postmenopausal

breast cancer patients were 33.2–35.7 % and 61.3–63.8 %

in these 8 years, respectively, while those with an unknown

menopausal status including post-hysterectomy patients

were 2.6–3.5 % in these years. Menopause was not strictly

defined in this registry. According to data from the

surveillance, epidemiology, end results (SEER) Program

between 2007 and 2011 in the United States, the rates of

newly diagnosed breast cancer patients less and more than

or equal to 55 years old were 33.1 and 66.9 %, respectively

[9]. The rate of premenopausal breast cancer patients ap-

pears to be slightly higher in Japan than in western

countries.

Age

Two distinct peaks were observed, in patients in their late

40s and early 60s, in the population-adjusted age distri-

bution of breast cancer patients in Japan (Fig. 1).

According to the SEER database between 2007 and

2011, there was only one peak, at the early 60s, in the age

distribution of newly diagnosed breast cancer patients in

the USA [9]. In contrast, there was one peak, in patients in

their 40s, in this age distribution in South Korea [10].

These findings indicate that there are two mixed peaks in

Japan: in patients in their 40s, similar to East Asian

women, and those in their early 60s, similar to western

women.

Body mass index (BMI)

The annual rates of obese breast cancer patients (BMI[25)

were 22.4–23.4 % between 2004 and 2011. The distribu-

tion of BMI in breast cancer patients did not change be-

tween 2004 and 2011.

Based on data from one of the largest clinical trials in

western countries, the Arimidex, Tamoxifen Alone, or in

Combination study [11], BMI over 25 was observed in

56.8 % of the enrolled postmenopausal patients. In addi-

tion, based on data from the large breast cancer database of

the University of Texas MD Anderson Cancer Center

(n = 6342), BMI over 25 was observed in 60 % of the

registered premenopausal and postmenopausal patients

[12]. The rate of obese breast cancer patients appears to be

markedly lower in Japan than in western countries.
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Detection by breast cancer screening

The annual rates of breast cancer patients without any

symptoms and detected by breast cancer screening

steadily increased from 14.9 % in 2004 to 28.6 % in 2011

(Fig. 2). These marked changes have been attributed to an

increase in the annual rates of Japanese women receiving

breast cancer screening, in particular, mammographic

screening. According to statistical data provided from the

Ministry of Health, Labour and Welfare in Japan, the

annual rates of women receiving breast cancer screening

in Japan increased from 24.7 % in 2007 to 30.6 % in

2011 [13]. These findings indicate that the earlier detec-

tion of primary breast cancer may be mainly caused by an

increase in the rate of women receiving breast cancer

screening in Japan.

Clinical tumor size

The annual rates of patients with tumors larger than 2.0 cm

in size steadily decreased from 51.2 % in 2004 to 36.3 %

in 2011 (Fig. 3). These marked changes also appear to have

been due to an increase in the annual rates of Japanese

women receiving breast cancer screening.
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Skin changes, chest wall fixation, and inflammatory

breast cancer

The annual rates of patients with tumors with skin changes

were 3.6–4.4 % in these eight years, while those of patients

with breast tumors fixed to chest wall were 0.5–1.2 %. The

annual rates of patients with inflammatory breast cancer

decreased from 1.2 % in 2004 to 0.3 % in 2011.

TNM stage

The annual rates of patients with Tis and T1 breast tumors

increased from 7.4 and 37.3 % in 2004 to 11.2 and 45.3 %

in 2011, respectively, whereas those with T2, T3, and T4

breast tumors decreased from 38.4, 5.0, and 5.9 % in 2004

to 27.5, 2.8, and 3.9 % in 2011, respectively (Supple-

mentary Figure 2).

The annual rates of patients with N0 increased from

77.0 % in 2004 to 82.3 % in 2011. In addition, the annual

rates of patients with M0 increased from 95.6 % in 2004 to

97.0 % in 2011.

The annual rates of patients with stage 0 and I breast

cancer increased from 7.0 and 33.1 % in 2004 to 10.8 and

41.5 % in 2011, respectively (Supplementary Figure 3).

Pathological findings

1. Infiltrating tumor size

The annual rates of patients with breast tumors equal to or

less than 2 cm in pathologically infiltrating tumor size in-

creased from 53.6 % in 2004 to 63.0 % in 2011, whereas

those with breast tumors 2.1–5.0 cm and over 5.0 cm in

pathologically infiltrating tumor size decreased from 36.3

and 6.9 % in 2004 to 26.6 and 4.9 % in 2011, respectively

(Supplementary Figure 4).

2. Nodal status

The annual rates of patients with no lymph node

metastasis increased from 58.7 % in 2004 to 68.7 % in

2011, while those with 1-3, 4-9, and more than or equal to

10 metastatic lymph nodes decreased from 20.8, 7.2, and

4.7 % in 2004 to 16.9, 4.2, and 2.2 % in 2011, respectively

(Fig. 4).

According to analyses based on the SEER database

(2001–2008) and a cohort study in Belgium (2000–2009),

the rates of node-negative breast cancer patients were 65.4

and 62.0 %, respectively [14, 15]. No significant difference

was observed in the rate of node-negative breast cancer

patients between patients in Japan and those in western

countries.

3. Histological classification

The annual rates of patients with non-invasive ductal

carcinoma increased from 8.2 % in 2004 to 14.3 % in

2011. These results indicated that this increase was mainly

due to an increase in the rate of breast cancer patients

detected by mammographic screening. According to a large

cohort study in the USA [16], the rate of non-invasive

ductal carcinoma has markedly increased for the last

20 years in parallel with increases in the rate of breast

cancer patients detected by mammographic screening, and

was approximately 20 % in 2003.
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In contrast, the annual rates of patients with invasive

ductal carcinoma decreased from 79.8 % in 2004 to 74.0 %

in 2011, while those with non-invasive lobular carcinoma,

special types, and others did not significantly change in

those years.

The annual rates of patients with invasive lobular car-

cinoma slightly increased from 3.1 % in 2004 to 3.7 % in

2011. Previous studies reported that the rate of invasive

lobular carcinoma had increased and was 5–15 % in

western countries [17, 18].

4. Estrogen receptor (ER) and progesterone receptor

(PgR) status

The annual rates of patients with ER-positive breast

tumors increased from 71.8 % in 2004 to 79.7 % in 2011,

whereas those with ER-negative breast tumors decreased

from 24.5 % in 2004 to 17.5 % in 2011, respectively.

It should be noted that not only the cutoff level of ER

positivity, but also test procedures for ER immunostaining

have not yet been standardized in Japan or other countries.

Therefore, it is difficult to conclude the trend in the rate of

ER positivity in Japan.

The annual rates of patients with PgR-positive breast

tumors increased from 58.8 % in 2004 to 69.5 % in 2011,

whereas those with PgR-negative breast tumors decreased

from 37.2 % in 2004 to 27.7 % in 2011, respectively.

Because of its similar background to ER positivity, it is

difficult to conclude the trend in the rate of PgR positivity

in Japan.

The annual rates of patients with ER-positive and PgR-

positive breast tumors increased from 58.9 % in 2004 to

70.8 % in 2011, whereas those with ER-positive and PgR-

negative, ER-negative and PgR-positive, and ER-negative

and PgR-negative breast tumors have decreased from 15.5,

2.4, and 23.2 % in 2004 to 11.2, 0.7, and 17.2 % in 2011,

respectively.

According to our previous cohort study, either the ER-

positive rate or PgR-positive rate of breast tumors was

higher in patients in their 40s than in those over 50 [19, 20].

To clarify this finding, we analyzed both ER-positive and

PgR-positive rates stratified by age in breast cancer patients

registered in 2011. As expected, the ER-positive rate was

approximately 90 % in patients in their 40s and ap-

proximately 80 % in those over 50, and the PgR-positive

rate was approximately 85 % in patients in their 40s and

less than 70 % in those over 50 (Supplementary Figure 5).

5. HER2 status

The annual rates of patients with HER2-positive and

HER2-negative breast tumors were 12.3–15.5 and

67.4–77.7 %, respectively. No significant changes were

observed between 2004 and 2011. The annual rates of

patients with HER2-unknown breast tumors steadily de-

creased from 20.2 % in 2004 to 7.7 % in 2011.

According to an analysis of the California Cancer

Registry database (2006–2008), HER2 positivity rates

were 13 % for white women, 17 % for black women,

18 % for Hispanic women, and 20 % for Asian women,

respectively [21]. Since not only the cutoff level of

HER2 positivity, but also test procedures for HER2

immunostaining and HER2 gene amplification have not

yet been standardized in Japan or other countries, it is

difficult to compare HER2 positivity rates among dif-

ferent countries.

Local therapies

1. Surgical procedures for breast tumors
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The annual rates of patients treated with breast-conserving

surgery increased from 50.1 % in 2004 to 58.6 % in 2011.

However, these increases stopped in 2007 and thereafter

plateaued at 59 %. The annual rates of patients treated with

modified radical mastectomy steadily decreased from

42.5 % in 2004 to 26.9 % in 2011, while those with stan-

dard or extended radical mastectomy were 0.3–0.6 % and

did not significantly change in those years. The annual

rates of patients treated with simple mastectomy increased

from 5.6 % in 2004 to 13.0 % in 2011, and this was at-

tributed to an increased rate of patients receiving simulta-

neous breast reconstruction in recent years (Fig. 5).

Medical care systems and socio-economic backgrounds

strongly influenced the choice of modalities of local ther-

apy for breast cancer among different countries. The rate of

breast-conserving surgery was previously reported to be

50–60 % in western countries and 10–30 % in China and

India [22, 23].

2. Surgical procedures for axillary lymph nodes

The annual rates of patients treated with sentinel lymph

node biopsy alone steadily increased from 18.3 % in 2004

to 59.0 % in 2011, whereas those treated with axillary

lymph node dissection steadily decreased from 69.6 % in

2004 to 31.7 % in 2011 (Fig. 6).

Sentinel lymph node biopsy was approved for practical

use by the Ministry of Health, Labour and Welfare, Japan

in 2010. This approval clearly increased the rate of sentinel

lymph node biopsy alone in Japan, and the rate of 59 % in

2011 was almost equal to that in western countries [24].

3. Postoperative radiotherapy

Stage IV breast cancer patients were excluded to sim-

plify this analysis, and patients treated with two major

breast surgical procedures, breast-conserving surgery and

modified radical mastectomy, were selected as study

subjects.

The annual rates of patients treated with breast-con-

serving surgery followed by postoperative radiotherapy

steadily increased from 72.0 % in 2004 to 80.0 % in 2011,

while those treated with modified radical mastectomy fol-

lowed by postoperative radiotherapy also increased from

8.6 % in 2004 to 14.6 % in 2011 (Supplementary

Figure 6).

According to an analysis on the SEER database for

patients with invasive breast cancer in Detroit and Los

Angeles (2005–2007), postoperative radiotherapy was

performed if indicated in 80.0–95.4 % of patients treated

with breast-conserving surgery and in 47.5–77.6 % of pa-

tients treated with mastectomy [25]. These findings suggest

that postoperative radiotherapy was more frequently per-

formed in the USA than in Japan.

Systemic therapies

1. Preoperative systemic therapies

The annual rates of patients treated with preoperative

systemic therapies increased from 9.6 % in 2004 to 14.2 %

in 2008, but decreased from 14.0 % in 2009 to 9.3 % in

2011. Preoperative chemotherapies were more common
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than preoperative endocrine therapies. However, the annual

rates of patients treated with preoperative endocrine

therapies in all patients treated with preoperative systemic

therapies slightly increased from 15.8 % in 2004 to 20.6 %

in 2011 (Supplementary Figure 7).

Anthracycline- and taxane-containing regimens were

frequently used as preoperative chemotherapies between

2004 and 2011. Approximately 70 % of patients treated

with preoperative systemic therapies received both regi-

mens. Aromatase inhibitors were the most frequently used

as preoperative endocrine therapeutic agents. The annual

rates of patients treated with preoperative trastuzumab plus

chemotherapy increased from 5.8 % in 2004 to 20.5 % in

2011.

2. Postoperative systemic therapies

The annual rates of patients treated with postoperative

systemic therapies were 85.9–90.6 % between 2004 and

2011. No significant changes were observed in these rates

during that time. Postoperative endocrine therapies were

more common than postoperative chemotherapies. The

annual rates of patients treated with postoperative che-

motherapies in all patients treated with postoperative sys-

temic therapies gradually decreased from 40.0 % in 2004

to 33.7 % in 2011 (Fig. 7).

Aromatase inhibitors and tamoxifen were the most

commonly used as postoperative endocrine therapeutic

agents. The annual rates of patients treated with postop-

erative aromatase inhibitors in all patients treated with

postoperative systemic therapies increased from 39.5 % in

2004 to 49.2 % in 2011, whereas those treated with post-

operative tamoxifen slightly decreased from 38.3 % in

2004 to 32.8 % in 2011.

Anthracycline- and taxane-containing regimens were

commonly used as postoperative chemotherapies between

2004 and 2011. The annual rates of patients treated with

postoperative anthracycline-containing regimens in all pa-

tients treated with postoperative systemic therapies

gradually decreased from 35.7 % in 2004 to 20.6 % in

2011, whereas those treated with postoperative taxane-

containing regimens steadily increased from 14.7 % in

2004 to 22.4 % in 2011 (Supplementary Figure 8).

The postoperative use of trastuzumab markedly in-

creased since 2007 because its postoperative application

was approved by the Ministry of Health, Labour and

Welfare, Japan in 2007. The annual rates of patients treated

with postoperative trastuzumab in all patients treated with

postoperative systemic therapies were 0.1–2.5 % between

2004 and 2006, and significantly increased to 7.7–12.5 %

between 2007 and 2011.

Conclusions

The results of the present study, which was based on the

data of the Web-based registry for newly diagnosed breast

cancer patients between 2004 and 2011 in Japan, revealed a

number of interesting findings with regard to breast cancer

characteristics and recent trends in the management of

breast cancer patients in Japan as follows:

1. Two distinct peaks were observed, in patients in their

late 40s and early 60s, in the population-adjusted age

distribution of breast cancer patients.

2. The rate of obese breast cancer patients was

markedly lower in Japan than in western countries.
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3. Although the morbidity of breast cancer continues to

increase in Japan, the higher rate of screen-detected

breast cancer may contribute to the earlier detection

of breast cancer and an increased rate of non-

invasive ductal carcinoma.

4. Although there are some confounding factors influ-

encing the positivity of ER or PgR in breast cancer,

the positive rate of either ER or PgR appears to have

increased in recent years.

5. The annual rates of patients treated with breast-

conserving surgery increased until 2006, but these

increases stopped in 2007 and thereafter plateaued at

approximately 60 %. The annual rates of patients

treated with modified radical mastectomy steadily

decreased between 2004 and 2011, while those treated

with simple mastectomy increased in these years.

6. The annual rates of patients treated with sentinel

lymph node biopsy alone steadily increased between

2004 and 2011.

7. The annual rates of patients treated with breast-

conserving surgery followed by postoperative radio-

therapy and with modified radical mastectomy

followed by postoperative radiotherapy have in-

creased in recent years.

8. The annual rates of patients treated with preoperative

endocrine therapies have increased in recent years.

9. The annual rates of patients treated with preoperative

trastuzumab plus chemotherapy have increased in

recent years.

10. The annual rates of patients treated with postop-

erative aromatase inhibitors have increased, whereas

those treated with postoperative tamoxifen have

decreased in recent years.

11. The annual rates of patients treated with postoperative

anthracycline-containing regimens have decreased,

whereas those treated with postoperative taxane-

containing regimens have increased in recent years.

12. The postoperative use of trastuzumab has markedly

increased since 2007.

Although this study was based on the registry database

and several categories in the data registration, such as

family history and the positivity of ER and PgR, were not

strictly defined, several unique clinicopathological char-

acteristics of breast cancer in Japan have been unveiled. In

addition, our results suggested that recent trends in the

management of breast cancer patients in Japan were

strongly followed by clinical evidence that originated from

a number of clinical trials worldwide.
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