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Time Trends in Breast Cancer Screening Rates in the OECD Countries

Cancer screening rates were reported by the Organization for Economic Co-operation and Development (OECD) in Health
Data 2010, which presents the existing set of quality of care indicators considered suitable for international comparison. We
used mammography screening rates of breast cancer from 12 OECD countries. The screening rates were reported during the
period 2000—09. The selected OECD countries, which had sufficient information, were Japan and the Republic of Korea
(Asia); the United States of America (USA) and Canada (America); Australia and New Zealand (Oceania); Finland, Norway,
the United Kingdom (UK), the Czech Republic, Belgium and Netherlands (Europe).

The mammography screening rates reported by OECD were based on ‘programme data’ or ‘survey data’ for women aged
50—69 years. The ‘programme data’, which has national coverage, were used for the all European and Oceanian countries
studied; the ‘survey data’ based on a national representative sample, were used for the Asian countries and the USA and
Canada. The screening rates were based on women aged 50—69 years who have completed the survey on mammography
(survey data) or were eligible for organized screening programme (programme data) and reported having received a bilateral
mammography according to the specific screening frequency recommended in each country.

Women were recommended to receive mammography screening every 2 years in their screening programme, with the
exception of Canada and the USA which recommended screening every 1 or 2 years,
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Figure 1. Trends in mammography screening rates (age 50—69 years) during 2000—09 in 12 OECD countries.

Note: Mammography screening rates, abstracted from the OECD Health Data 2010, were available from a CD-ROM provided by the Organization for
Economic Co-operation and Development (OECD) (www.oecd.org/health). Data were tabulated by the authors of this article. Responsibility for this presen-
tation and interpretation lies with the authors of this article.

© The Author (2011). Published by Oxford University Press. All rights reserved.
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Mammography screening rates among women aged 50—69 years in the 12 selected countries between 2000 and 2009 are
shown in Fig. 1. Mammography screening rates were highest in Finland, Norway, the UK and Netherlands, which have been
consistently >70% during this period. In Canada, the USA, Australia and New Zealand, the screening rates were stable
ranging from 50 to 70%. The screening rates in Korea and the Czech Republic rapidly increased reaching 60 and 50%,
respectively. The screening rate in Japan was the lowest among these countries with rates below 25% and stable over the
observation period.

Kumiko Saika and Tomotaka Sobue
Cancer Information Services and Surveillance Division
Center for Cancer Control and Information Services

National Cancer Center
doi:10.1093/jjco/hyr044
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In cancer screening, it is essential to undertake effective screening with appropriate method-
ology, which should be supported by evidence of a reduced mortality rate. At present, mam-
mography is the only method for breast cancer screening with such evidence. However,
mammography does not achieve sufficient accuracy in breasts with high density at ages
below 50. Although ultrasonography achieves better accuracy in Breast Cancer detection
even in dense breasts, the effectiveness has not been verified. We have planned a random-
ized controlled trial to assess the effectiveness of ultrasonography in women aged 40-49,
with a design to study 50 000 women with mammography and ultrasonography (intervention
group), and 50 000 controls with mammography only (control group). The participants are
scheduled to take second round screening with the same modality 2 years on. The primary
endpoints are sensitivity and specificity, and the secondary endpoint is the rate of advanced

breast cancers.

Key words: breast cancer screening — mammography — ultrasonography — randomized controlled

trial

INTRODUCTION

Breast cancer is one of the most common cancers worldwide
(1). The age-standardized incidence rate is the first among all
female cancers, and it is continuously increasing in Japan
(2,3), although Japan has a lower risk of breast cancer in com-
parison with Western countries. The incidence peaks at ages
45-49, and the mortality peaks at ages 55—59 in Japan (2). In
breast cancer screening, it is essential to undertake effective
screening with appropriate methodology. Effective screening
should be supported by evidence of a reduced mortality rate.
At present, mammography (MG) is the only method for breast
cancer screening that has such evidence. However, MG does
not achieve sufficient screening accuracy in breasts with high

mammary gland density. Dense breasts are common at ages
below 50 and are more common in Japanese populations than
in Western populations (4). As the US Preventive Services
Task Force (USPSTF) recommends against routine screen MG
in women aged 40—49 years, the issue of breast imaging to
screen women aged 40—49 still remains unclear (5).

Since ultrasonography (US) achieves better accuracy in
breast cancer detection even in dense breasts (6) and sup-
plemental screening US has the potential to depict early
breast cancers not seen on MG (6—8), several single-
institution observational studies in screening setting began.
As mentioned in the WHO guidelines, ‘population-based
cancer screening’ conducted as a public health program
should be undertaken only when there is evidence of a

© 2010 The Author(s).
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reduced mortality rate (9). Before introducing any new tech-
nology in population-based breast cancer screening, it is
essential to evaluate the effectiveness. However, randomized
controlled trials (RCTs), cohort studies or case—control
studies have not been completed to assess the efficacy of
screening US to reduce breast cancer mortality, and the
effectiveness has not been verified.

Therefore, we have planned an RCT to assess effectiveness
of screening US for breast cancer, the Japan Strategic
Anti-cancer Randomized Trial (J-START) in 2006. The
defined study population is women aged 40—49 years, because
this is the age range at which breast cancer peaks in Japan (2)
and because a high percentage of Japanese women aged 40s
have dense breast. This is a large-scale controlled trial,
designed to study 50 000 women with MG and US (interven-
tion group) and 50 000 controls with MG only (control group).

The primary endpoints of this trial are the inter-group com-
parisons of the sensitivity and specificity, and the secondary
endpoint is the inter-group comparison of the accumulated
incidence rate of advanced breast cancer during the follow-up
period. The most important index in the evaluation of the
effectiveness of cancer screening is the mortality rate from
the cancer in question in the target population. However, in
view of the natural history of breast cancer, the 4-year period
scheduled in the strategic study grant is too short to observe a
significant inter-group difference. Although the rate of
advanced breast cancer could be a surrogate for mortality
reduction, it is necessary to have a system that has the long-
term follow-up of the survival status of individuals even after
the completion of the strategic study, J-START.

This study may have several limitations. First, the screening
interval is 2 years, despite evidence that screening MG at age
40—49 years is more effective with annual screening. The
recent USPSTF, however, recommends biannual MG screen-
ing in view of reducing ‘harm’, i.e. higher recall rate at age
40—49 years (5). Secondly, the study population, which is so
different from that in Western countries, may limit the gener-
alization of study outcomes. Most countries in Asia, however,
demonstrate the similar trend of breast cancer incidence as
observed in Japan; therefore, this trial may influence their
health strategy against breast cancer. Nevertheless, for women
aged 40—49 years even in Western countries, there is a limit-
ation of MG screening as the USPSTF recommends against
the routine use of screening MG for this age group. Thirdly,
the study may be underpowered to provide follow-up data on
breast cancer deaths because of the low breast cancer risk of
native Japanese women. In this context, as much as 100 000
women are targeted in this trial to ensure the statistical power
be sufficient enough in comparison between the two groups.

PROTOCOL DIGEST OF THE STUDY

PURPOSE

The aim of this study is to assess the effectiveness of screen-
ing US for breast cancer in women aged 40—49 (Fig. 1).

100000 women aged 40-49 years old |
- :

r——gRandomizaticn'u !
i i

Study group Control group

MG+US First screening MG
{n=50000) {n=50000)

2 years on

Study group Control group

MG+US Second screening MG
(n=50000) {n=50000)

Primaty endpoints: sensitivity and spacificity
jary endpoint: Inch rate of advanced breast cancer after first screening

Figure 1. J-START MG, mammography; US,

ultrasonography.

study design.

Stuby SETTING

This study is a multi-institutional prospective RCT, with 42
participating centers in 23 prefectures in Japan as of 31
March 2011.

ENDPOINTS

The primary endpoints of this trial are sensitivity and speci-
ficity, based on the data of each incremental cancer detection
rate, false-positives and false-negatives should be forthcom-
ing in 2 years. The secondary endpoint is the rate of
advanced breast cancers, as this has been demonstrated in
the screening MG RCTs to be a surrogate for mortality
reduction (10).

ELiciBiLITY CRITERIA
Inclusion criteria are as follows:

(i) women aged 40—49 years when registered;
(i) women signed the informed consent to participate in
the study.

Exclusion criteria are as follows:

(i) women with a history of breast cancer;
(ii) women with a history of malignant disease other than
breast cancer within 5 years;
(iii) women in severe condition, who are not expected to
live for 5 years.

TREATMENT METHODS

PATIENT ASSIGNMENTS

Each participating center confirms the participants’ eligibility
and screening methods are assigned according to the random
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number provided by the Japan Clinical Research Supporting
Unit (J-CRSU) Data Center. Cluster randomization is also
used in some institutions.

SCREENING METHOD AND ASSESSMENT

For the intervention arm, US and MG are performed at the
same time. For the control arm, MG is performed. The tech-
nologists and the physicians involved in this trial are asked
to finish 2-day, 16-h education program for the standardiz-
ation of US screening for breast cancer. Regarding the pro-
cedure in screening with US, the handheld US is performed
by a technologist or by a physician, and later, the US image
is interpreted by a physician. An interpretation of MG is per-
formed by a physician who is not regulated to be the same
doctor interpreting US image or not, although the categoriz-
ation of the two modalities are defined separately in the pro-
tocol. The findings of MG and/or US are subsequently
evaluated by authorized screeners and are classified into five
categories as follows: Category 1, negative; Category 2,
benign finding(s); Category 3, probably benign finding(s);
Category 4, suspicious abnormality; and Category 5, malig-
nancy. The women who are rated in Category 3 or higher by
the MG and/or US are referred for further diagnostic
examinations.

STATISTICAL ANALYSIS

The sample size was calculated on the hypothesis that
adjunct US is expected to improve sensitivity of the inter-
vention group compared with the control group. Our pre-
vious data demonstrated the lower sensitivity of MG
screening, 71% in women aged 40—49, when compared with
those in women aged 50—59 and 60—69, 85 and 86%,
respectively (11). Assuming that the sensitivity increases
from 71 to 86% by adding US to MG, 42 500 subjects for
each arm is needed to make it 5% statistical significance
(two-sided) with 80% power. Thus, the number of 100 000
subjects (two arms combined) is set to be a targeted sample
size to verify the primary endpoint, a sensitivity improve-
ment in the intervention group when compared with the
control group.

FoLLow-up PERIOD

The participants are invited to be screened 2 years after the
first recruitment or asked to answer questionnaires of health
status, history of receiving other screening program, inci-
dence of breast cancer, and history of hospital consultation
with any breast symptoms within 2 years. For evaluating the
actual evidence of a reduced mortality rate of the interven-
tion group compared with the control group, there must be
needed to establish follow-up strategies for a long time
period and systematic, nationwide population-based cancer
registries.
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REGISTRATION OF THE PrOTOCOL

The J-START was registered on the University Hospital
Medical Information Network Clinical Trial Registration
(UMIN-CTR), Japan (registration number:
UMINO000000757), on 2007. Details are available at the
following address: https://upload.umin.ac.jp/cgi-open-bin/
ctr/ctr.cgi?function=brows&action=brows&type=summary
&recptno=R000000910&language=E.
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U.S. Preventive Services Task Force ILiEMH2

HARZA RETDEZHT EBERADERAICOWNT

AT KFEX HE REFT
Rationale for the 2009 Update of the USPSTF Guideline for Breast Cancer Screening and Its
Application to Japan : Sobue T™' and Saika K*' (*'Center for Cancer Control and Information Services,
National Cancer Center)

The 2009 update of the USPSTF guideline for breast cancer screening changed their recommendation to be
against routine screening mammography for the women aged 40-49. This decision was based on the balance
between benefits and harms due to screening and they evaluated that the balance is too close for this age
group. However, this recommendation would not be directly applied to Japanese women, since it should be
based on its own data, especially for harmful events. After accumulating the data, recommendation should be
reevaluated in Japan and hopefully those activities should be operated by fixed facility, such as the USPSTF.
Key words : Mortality reduction, False positive rate, Overdiagnosis

Chemotherapy, Nausea and vomiting
Jpn J Breast Cancer 26(2) © 193~197, 2011

EL®IC

U.S. Preventive Services Task Force (USPSTF) &. 200911 HICH MBI A FF 4 = %ET L.,
RUETITAICHLTE, FREIT AL EICH L TIFIZIEN2FEC1IHIDOY Y EF S 7 4
PO L ERMEIRTE ] L LTV 0%, [40498IC LCid, B L2ilBR2EITHI 2 & 2
Law] L, BRAMCKERBELRIZLA. FRTRER, ZOBETEHELLARECORNIBITONT
BRTA.

1. USPSTF }LE#RZHA K54 2 2000FEHXETICDNT

1) USPSTF QiE#BIE

USPSTF X, PHMEZY — A2 TEHMCMET 2R ¥NETERE T LD, HR
(recommendation) 2 &ELH A F7 A4 2fEpk - EHv 2BHATH 2. EHBUFERMTH % Agency for
Healthcare Research and Quality (AHRQ) WCHEREE (A, £L LT 724 YU 7 7EMOMNEE
B OB ENE ANV ERLE Lz, BRSNS LA THL. BEO/ A NVIZI6A THER S
., S BLIBAREMERE2IF->TWS. USPSTF 28§ H#H3HE, —2WICREROBICBIT 2 H W HE
DzHDOLDTHEH, LIELTEFRERPRBREEORE LTHVWSNS. 19845 Sh, T
TIZBEDEREF L T 5.

AHRQ &, R L Y 22— %479 415844 & L T Evidence Practice Center ¥ § L TE Y, HIE14

1 B AABE Y & — PASTHEERL V¥ — P AR - HEHR
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BIY % X SIBATRER & NNIHE

39-49 3 0.85 (0.75-0.96) 1,904 (929-6,378) 1,599 (797-5,700) 1,758 (1,043-5,645)
50-59 6 . 0.86 (0.75-0,99) 1,339 (322-7,455) 1,139 (302-6810) 1,156 (604-6,021)
60-69 2 0.68 (0.54-0.87) 377 (230-1,050) 347 (24-1,938) 678 (467-1,590)
70-74 1 112 (0.73-1.72) Not available Not available Not available

OB (T2 LTAS) PMEBEINTWAE. 2?9 b, Oregon Health and Science University (28 %
Oregon Evidence-based Practice Center (EPC) 75 USPSTF O H 2##HU L T ab. AFHU L Ea—id
HA KRG L v REHETALET, ot dFHOIDBEETH S5, USPSTE Tt 41 % EPC IIFEEL
FBILET, HNEAND R N—HHIRORBTICE SR T E BAEMEZE LTS, USPSTF Tlid, BHREZD
2% 5T, ELOTFHHEFEF-—YADOFA FF4 r2FRk - EFRLTwS (RS P74 ViER
<). '

2) BLEHESHA KT 1 20095 HEFTNHE

20094E % 2T D EEMIPIZEIE, Annals of Internal Medicine 12 3 DD®H/LE LTREIATWVA™. ]
DODPHTAFITA VHETOBEELZHHL 5D, 22977 Oregon EPC H*ER L 7z Evidence Report
(REMLEa—0T ) M LAL0, 3ODPFHBEFAVNRES NV — T Th 5, Cancer
Intervention and Surveillance Modeling Network (CISNET) 2¥To 7o 7 VBT OMREZMHA LD O
THbH. Thbb, 20004EKETICIE, FHE® Evidence Report (I T, T 7 IV ORI FER
LTRSS L.

3) HEOAR

HETRTO2002E B CIEY, =Y EF 9 74 LTI [40RD EICH LT 141 E 2412 1|
HPORVEFSGT 74 EITITLEEHRTS | (BHE), Thol. ThH, SHOHKETTRE, Fhiz
40-495%, 50-74%, 75U E® 3229 T, 40-498IcaF LT, TEHWNRIBEREB LTI L2
3% L7\ (The USPSTF recommends against routine screening mammography) | (C ¥5%&). 50-74#!C
LT M2EIC1IAOEZ2ED 5] (BHE), 7o LTk, MERLAT4] (THE) &
WIHRE ST BARAIL, W0-AROFEZONEFR, BEOF—LR-V TR, BEHO [EMNNZ%
BRZEITI L 2HEL L] LI RAIEREZHR L LTHIBR S, [50ERBT2HEIC]
EOEBEK~Y Y EFT 74 ZZ2HET A0 »pOHWE, BABMLTTY, fiE LA FEIION
TOE % DEZOMEEZ2 ELREOHEZER T <& T 5. (The decision to start regular, biennial
screening mammography before the age of 50 years should be an individual one and take patient context into
account, including the patient's values regarding specific benefits and harms.) | &\ %) BELABEOE D A
ARINTVS.

4) BLERETERIGR

SEOKETIZHBWT, FREOTLTH ZIMIETRIGGRICOVTE, ZETYALR-FOPT
BFOLICT bR 40RIICowTIE, 2002450, 1 %Y 29 AGE trial OFRIEM S 1,
PERBHROD o 720BR{DT T EY T 7 4 BT 2AFECRIERL [HFFWEEESD Y | LI
xhiz (E1). 50-69RICOWVWTHE, fEk@Y) THEEZHY ], 70U LIZOWTE, HTFEmM7—7
EHo7-d00RAY [FEERL] ARSI Lo T, BEBPIREDZ2H0HICO
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TBLY, RICIEMTEBL LB, #heh, 1,599A, LI39A, 347A L% Y, 40-40i% &
50-50m & DFEFNE L BT LA E TV BY.

INHDATHHORFE LTIE, £ OWEIR0EMULTICERSINTEY, BEOBRBEBROE
ERRLLTREEYVSHE I L, MAOTTREHOKRDIEZS (compliance) B X USTBEEOKRS
% (contamination) DHENH Y, EL2ANTML T HH 5.

5) FHZEICEET T -2

MIEWCETETF— 5 0% AR ¥ 5F 2 {LHBERBIZEDCDOTH Y, 5 LEROMA
RoNbZ e h, HAEOESEZHDETHRAT A LFFESNER, THRICET L7 — 71,
HBENESICNETES 20, TREZRYHEOF-72FHAT2 28 kd 0N, SEHOT
EFr ALR—MIBGTS, BEMLLEBINMEESIICETS T — 51X, 7 XY 50 Breast Cancer
Surveillance Consortium Data 2 5B S Iz, TUVF A LVE— MR TRINARFISICE S 550
BIFLLTFO@) TH DL, OBBELBMBEHRZITE. 2EHBICTLTEA0NS. ZWERBITY
BETEIRS <, ERBITFHII 2 v, OFEHEHIE 3 % v, AL LS IERA DDA,
ZLOHEOREL B2 O, @BEBTEIIEMND 1 %~10% LHFEEERDH, HA L <V THET
BT v

6) ¥IEEFIVICL B85
BHEEFNVIZIBHEHIS, O2FIC1IEORZICL Y, BEBRDIZX HETRIDEOSI% MRS
TEL—F, BEEOMIILESTTE. @50-69 %1235 2EIC I EOBBICL Y, FSBIIHART
165% DIETIWAVHHFTE 5. @2 FI 1 HORBESOED O BBTAEAICHART, 08» KRS
ZHETAHEIIL O SNAFETHAE, 3 BWMTAITHAE LY. —F, 08»r 5B LEETS
ZeT, ZELOBRBELEL, BBEMNLLE D, TENRINS

7) FliEEFFIEDISS > X b S HERO LM

INLORMIZH E 0T, FREFFIREDINZ ¥ A SHERIH B X L7z, 50-608% 120w T,
NNI & LCRENAFEOKE S L, BHRESHEBLIUCERBTHS2HELC, £ LNV CHE
AR R FES EHBTTE A5, 404951 DV T, Ak & AR ITEE LTV THER LRV TA
FUVAREZDLDIIERTHY, ELLBEFZLALET, BAVRXV TS VAR EZ B ENET L
WE LT, 50-698I2DWTIE B 5%, 40-498I1C20WTIE CHESE W HEROH AT S/
FMBCELCE, HKCRPAMRE LTERNICHET A L IHBHNES Th LD, FHBICHELT
i, BEEMESE - BRHBE R CEBOBERICEL - 1 DDERNLREBIEICEF LD L LB LY., 55
2, MaRE AT BT 5E, Bhb5l&82TACLE# LY, RE2sNAOKEZ LD LI IC
BT TP Lo T, HW2SR % 2 THENEDL S 5.

2. BENOEHRA

1) CHhETOMNBG

2009FRETZ 5 13T, HHDDIE TOMBIEFER—AR=JITRENTHS (20104£1 H7H
B, ThcXs e, TRESHRE ERNOFADRBEHE) REIZLLD D, —HICSE DR
EFHEFEERSOBER*RMT A L IRLETRZVENEMEROER SV 4. (WK HE
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E1 7XYUh&BEROLBELRAERE - FTCEOLR

GWEHIEEZLTRBET] L3hTwab.

F 72 2010%E5 At THALERZFLSORM] L LT, UTONENRFEKR—LR—VIZHE
XNz, (1) USPSTF 4 EOHET I, BFARRICESVW I BMAEY LD THEH, TAVIDTFT
—FICESORHBTHAY, BARICFOITIFEATLIILIETELR Y. (2) bAPEHOERIHLIEEDF
— FICEDOTHETRETH LA, PHBICHETZHPEBEEOT—FBFELTEY, BRICS
FNBETHLENDHS. (3) BERIPRICOVTD, OBRZTEBIISTAER T eh oz ADH
BT, SMEFRILBVTREBRCH D 26N ALMBERIHI DT LN ADKE RO TR
CIRAI R4 BNl L TV 2 48, OBISEREHAEE L Tw i THREEHOE 0RO THD
R 2B/ L TV ATREA D B 5ICoWT, RFEZMAALEND L. (1) bHFEIIBITBHE
FARMLI - S WA EOWET4IT) T, YHEBETOMRRBERRT LI LPRYTH 5.

2) hrEICHTIHE  TREOT—4

20104E11H CEE S NS0 A ALBERZESRS (BR) OfBIAeE 40818 MMG RZOH
BERFMB—KEOH A N5 4 VRELZTT— (FEE : KREW, -] 2w, 5 EH
EEELSREAR) 5o [AERZOLRFIN v Vv ES S 7+ RBBBEAOEREHALE] L LT, &
P - ARRERSE R L ORFRICET 5 b E R 7 - & 2T S k.

$7-, BARARBCBI2ABBRZICE2HABATHRIOKRE &L, RO X 7100 CIdEH
NED S v 7 MMEBREOER FH, ESTHICBT AR LECEL LI EO ALBEKEECT— ¥
2HWTHEE LR, bAEOEBILMETEE, BRFREELT 2V EOEERL, L I1240-598%
OERB TR LAV, 0EPBIE7 A 20EPEL s (B1). chEKBLT, #
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3) SHORMFEL
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FURP) EAMEE (Fo LTRIBMER CBRMBE) O/17 Y AE2E LT, bIEHOKFS & MET <&
ThbH. 2720, FRRBIZHT ABEOREFET RS, BEEE I ERFARSOFHEIHT S
gy (2001) WESWTBY, AFWRB T FI4 VEBREYEITAZ LEALETHS. MAT, =
NIZFR 72T OME TR W, BEFL L TAARKIIOVWT, HR - fEE - BERBEAFICIBITS
RS TI W EICDOWT, 98T LUEND L.
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TH USPSTF D & 9 L HRBEICBWTHIET A L7 T L,
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1) U.S. Preventive Services Task Force : Screening for breast cancer : U.S. Preventive Services Task Force recommendation
statement. Ann Intern Med 151  716-726, 2009

2 ) Nelson HD, Tyne K, Naik A, et al : Screening for breast cancer : an update for U.S. Preventive Services Task Force. dmn
Intern Med 151 © 727-737, 2009
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