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Abstract

Background Several studies from other countries have

reported that patients with screen-detected breast cancer

have better survival than those with symptomatic breast

cancer. However, no such comparison has been performed

in Japan. Therefore, we aimed to compare the clinico-

pathological characteristics and survival rates between

symptomatic and screen-detected breast cancer in Japanese

women.

Methods From January 2000 to December 2004, 977 and

182 women with symptomatic or screen-detected breast

cancer, respectively, underwent surgery at a single Japa-

nese hospital. We retrospectively reviewed these patients’

clinicopathological data. Likelihood of death was esti-

mated using the Kaplan–Meier method and the log-rank

test. Multivariate analysis including mode of detection,

tumor size, lymph node status, hormone receptor status,

and adjuvant therapy administration was performed using

the Cox proportional hazards model.

Results Screen-detected breast cancer was associated

with increased rate of breast-conserving surgery, non-in-

vasive carcinoma, smaller tumor size, decreased lymph

node involvement, increased hormone receptor positivity,

and decreased adjuvant chemotherapy administration.

Compared to women with symptomatic tumors, those with

screen-detected tumors had improved overall and breast

cancer-specific survival rates. Factors associated with

survival in univariate analysis were screen detection, tumor

size, lymph node status, progesterone receptor status, and

adjuvant chemotherapy administration.

Conclusions Breast cancer screening in Japanese women

has led to increases in the rates of breast-conserving sur-

gery, hormone receptor positivity, and survival rates along

with reductions in axillary lymph node dissection and

adjuvant chemotherapy administration.
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Introduction

Breast cancer is one of the most common cancers in the

world. In Japanese women, the age-standardized incidence

of breast cancer is the highest of all cancers, and continues

to increase rapidly [1]. Breast cancer screening by clinical

breast examination (CBE) was introduced in 1987 for

Japanese women aged [30 years in the absence of any

evidence of its effectiveness [2]. Breast cancer screening

combining mammography (MMG) with CBE was intro-

duced in 2000 for Japanese women aged[50 years, and in

2004 for those aged[40 years. From 2000 to 2004, breast

cancer screening involved only CBE alone or MMG with

CBE. The institution of breast cancer screening using

MMG was based mainly on data obtained from randomized

controlled trials performed in Western countries [3].

Several studies from other countries have shown that

screen-detected cancers are generally smaller in size, more

frequently in situ tumors, better differentiated, less fre-

quently associated with lymph node metastasis, and often

detected at an earlier stage than symptomatic breast cancers

found by patients themselves [4–8]. Therefore, patients
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with screen-detected breast cancer have better survival than

those with symptomatic breast cancer. However, since the

introduction of MMG screening in Japan, no study has

compared the characteristics between symptomatic and

screen-detected breast cancer. Therefore, in this study, we

analyzed the clinicopathological characteristics and sur-

vival rates of symptomatic and screen-detected breast

cancer in Japanese women.

Patients and methods

Patients

Women who were treated for breast cancer in the Depart-

ment of Breast and Endocrine Surgery at Kanagawa Cancer

Center Hospital (KCCH), Yokohama, Japan, from January

2000 through December 2004, were evaluated. Ultimately,

1159 patients with invasive carcinoma or in situ lesions

were included in this study. We retrospectively reviewed

these patients’ clinicopathological characteristics, includ-

ing menopausal status, tumor size, lymph node status,

histology, and hormone receptor status; treatment modali-

ties, including type of operation, chemotherapy adminis-

tration, and hormone therapy; breast cancer-specific

survival (BCSS) status; and overall survival (OS) status.

Pretreatment clinical tumor size and lymph node status

were used when analyzing tumor size and lymph node

status in patients who received neoadjuvant chemotherapy.

Immunostaining for estrogen receptor (ER) and proges-

terone receptor (PgR) was performed; the cutoff used to

distinguish positive from negative receptor status was

C10 % ER- or PgR-positive tumor cells.

The Ethics Committee of KCCH approved the protocol

of this study, and all study participants provided informed

consent.

Methods of detection

Data regarding method of detection were identified by

medical record review. Patients were classified into one of

two groups: 182 were defined as having screen-detected

breast cancer, and 977 were defined as having symptomatic

breast cancer. Screen-detected breast cancer was defined as

a tumor detected by population-based or opportunistic

screening. The two screenings in this study involved only

CBE alone or MMG with CBE.

Follow-up

Follow-up was performed using the KCCH Cancer Reg-

istry until March 31, 2015. Active follow-up was con-

ducted by accessing hospital visit records, resident

registration cards, and permanent domicile data. During the

study period, no subject was lost to follow-up.

Endpoints

The endpoints of our analysis were all-cause and breast

cancer-specific death according to the International Clas-

sification of Disease for Oncology, Tenth Edition. Survival

time was calculated for each patient from the date of sur-

gery to the date of death or the end of follow-up (March 31,

2015).

Statistical analysis

Data were analyzed using SPSS version 20 (SPSS Inc.,

Chicago, IL, USA). Independent t tests and Chi-square

tests were used to compare clinicopathological charac-

teristics between the two groups. The Kaplan–Meier

method was used to determine OS and BCSS rates, while

survival curves were compared using log-rank tests. Cox

regression analysis was used to yield relative hazards of

multiple variables for all-cause or breast cancer-specific

death. Variables analyzed included method of tumor

detection, tumor size, lymph node status, ER and PgR

status, adjuvant chemotherapy administration, and hor-

mone therapy. The 95 % confidence intervals (CIs) of

these characteristics were used. All P values are two

tailed, and values of \0.05 were considered statistically

significant.

Results

The clinical and pathologic data of 1159 patients with

breast cancer were analyzed, including 977 patients (84 %)

with symptomatic tumors, and 182 (26 %) with screen-

detected tumors (Table 1). Compared to symptomatic

breast cancer, screen-detected breast cancer was associated

with higher rate of breast-conserving surgery (75 vs.

51 %), non-invasive carcinoma (20 vs. 6 %), smaller tumor

size (B20 mm, 68 vs. 40 %), decreased lymph node

involvement (19 vs. 42 %), increased hormone receptor

positivity (ER, 73 vs. 62 %; PgR, 60 vs. 47 %), and

decreased adjuvant chemotherapy administration (30 vs.

61 %). These differences were significant.

According to the log-rank test, women with screen-de-

tected tumors had improved OS and BCSS rates compared

to those with symptomatic tumors (10-year OS, P = 0.01;

10-year BCSS, P = 0.012) (Fig. 1). Similarly, in women

with invasive carcinoma, patients with screen-detected

tumors had improved OS and BCSS rates compared to

those with symptomatic tumors (10-year OS, P = 0.01;

10-year BCSS, P = 0.015) (Fig. 2).
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Factors associated with improved survival in univariate

analysis were screen detection, tumor size, lymph node

status, PgR positivity, and adjuvant chemotherapy admin-

istration (Table 2). However, in multivariate analysis using

the Cox proportional hazards model, the effect of screen

detection on survival disappeared after adjusting for tumor

size, lymph node status, PgR status, and adjuvant

chemotherapy administration (OS: hazard ratio HR, 1.546;

95 % CI, 0.956–2.498; P = 0.075; BCSS: HR, 1.32; 95 %

CI, 0.725–2.406; P = 0.364). Only tumor size and lymph

node status remained as independent prognostic factors for

OS and BCSS, while PgR status remained as an indepen-

dent prognostic factor for BCSS (Table 3).

Discussion

We found that in Japanese women, screen-detected cancers

were smaller in diameter, less likely to have lymph node

involvement, and more likely to be ductal carcinoma in situ

compared to symptomatic cancers; these findings are con-

sistent with those of previous studies from other countries

[3, 9–12]. These less aggressive pathologic characteristics

of screen-detected cancer are associated with increased rate

of breast-conserving surgery, avoidance of axillary lymph

node dissection, and decreased adjuvant chemotherapy

administration.

With these favorable clinicopathological features,

women with screen-detected breast cancer benefited from

improved OS and BCSS compared to women with symp-

tomatic breast cancer. In previous studies [11–14], incre-

ments in survival could be explained by a stage shift—a

reduction of patients with advanced-stage cancer in the

population. However, a stage shift, which is one of the

indicators determining the effect of screening, cannot suf-

ficiently explain the improved prognosis of patients with

screen-detected tumors. Wishart et al. [15] reported that

although the majority of the improved survival from screen

detection is due to a shift in the Nottingham Prognostic

Index [16]—a prognostic tool based on tumor size, grade,

and lymph node status—the residual impact on survival

improvement is small but significant. This improvement

can be explained by differences in tumor biology. In pre-

vious studies, screen-detected tumors have been more

frequently classified as luminal A subtype compared to

symptomatic cancers [7]. Breast cancer of luminal A sub-

type has a better prognosis than other subtypes, including

luminal B, human epidermal growth factor receptor 2

(Her2), and triple-negative [17]. Screen-detected luminal A

subtype breast cancer has a good prognosis compared to

symptomatic cancer. On the other hand, with the other

subtypes, the prognosis of screen-detected cancer is no

Table 1 Demographic and clinicopathological characteristics by

method of detection

Characteristics Symptomatic

cancers (n = 977)

Screen-detected

cancers (n = 182)

P value

Menopausal status (n, %)

Pre 407 (42) 70 (38)

Post 570 (58) 112 (62) 0.461

Age (n, %)

\50 341 (35) 60 (33)

C50 636 (65) 122 (67) 0.339

Distant metastasis (n, %)

Yes 951 (97) 181 (99.4)

No 26 (3) 1 (0.6) 0.106

Operation (n, %)

Mastectomy 483 (49) 45 (25)

Partial

resection

494 (51) 137 (75) \0.01

Histology (n, %)

Invasive

carcinoma

919 (94) 146 (80)

Non-invasive

carcinoma

58 (6) 36 (20) \0.01

Invasive

ductal

carcinoma

781 (79) 123 (67)

Special types 138 (15) 23 (13)

Others 58 (6) 36 (20) \0.01

Tumor size (n, %)

B20 mm 398 (40) 124 (68)

C20 mm 579 (60) 57 (31.5)

Unknown 0 1 (0.5) \0.01

Lymph node status (n, %)

Negative 546 (56) 143 (79)

Positive 406 (42) 34 (19)

Unknown 25 (2) 5 (2) \0.01

Estrogen receptor (n, %)

Negative 281 (29) 27 (15)

Positive 609 (62) 133 (73)

Unknown 87 (9) 22 (12) \0.01

Progesterone receptor (n, %)

Negative 429 (44) 50 (27)

Positive 460 (47) 110 (60)

Unknown 88 (9) 22 (13) \0.01

Adjuvant chemotherapy (n, %)

No 291 (30) 100 (55)

Yes 601 (61) 54 (30)

Unknown 85 (9) 54 (30) \0.01

Adjuvant hormone therapy (n, %)

No 316 (32) 54 (29)

Yes 621 (63) 122 (67)

Unknown 40 (5) 6 (4) 0.645
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different from that of symptomatic cancer [7, 8]. In this

study, we could not evaluate the subtype of breast cancer

due to the absence of immunostaining for Her2.

In recent years, we have recognized the need to evaluate

the effectiveness of breast cancer screening based on both

its benefits and harms [3, 18–21]. In 2009, the US

Preventive Services Task Force [3, 21] reported their

updated guidelines for screening MMG. They

comprehensively assessed the efficacy of breast cancer

screening in terms of the net benefit, which is the sum of

benefits (mortality reduction) and harms (radiation expo-

sure, pain, anxiety, overdiagnosis, and false-negative/false-

positive results). In low-grade ductal carcinoma in situ,

there is a possibility of overdiagnosis.

A major limitation of this study is that in most cases,

Her2 and Ki-67 positivity was not evaluated and nuclear

Fig. 1 Overall (a) and breast cancer-specific (b) survival rates in women with screen-detected or symptomatic breast cancer

Fig. 2 Overall (a) and breast cancer-specific (b) survival rates in woman with screen-detected or symptomatic invasive carcinoma
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grading was not done. These tests were not routinely per-

formed at our institution from 2000 to 2004. A second

limitation of this study is that there were no data on the rate

of the detection method used, i.e., the proportion of MMG

with CBE versus CBE alone.

Conclusion

This study showed that early detection with breast cancer

screening in Japan has led to increases in the rates of

breast-conserving surgery, hormone receptor positivity,

and survival rates along with reductions in axillary lymph

node dissection and adjuvant chemotherapy administration.
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