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HRDIAMNAIRES  International Cancer Screening Network (ICSN)

Country Age groups Screening interval (Y) Detection
covered Age 40-49 Age 50+ methods
IBSN program countries
Australia 40-69 2 2 MG
-Canada 50-69 - 2 MG
“Finland 50-69 : ; mg
*Hunga 45-65
toolond 40-74 2 2 MG, CBE
“Israel 50-74 - 2 MG
Italy 45-74 1 2 MG
-Japan 40- 2 2 MG
-Korea 40- 2 2 MG
“The Netherlands 50-75 - 2 MG
‘Sweden 40-74 2 2 MG
*United Kingdom 50-70 - 3 MG
-United States 40-74 1-2* 2 MG, CBE
-Uruguay 50-69 - 2 MG, CBE
European Network pilot projects
*Belgium 50-69 2 MG
-Denmark 50-69 2 MG
‘France 50-74 ; mg
-German 50-69
-Greece Y 50-69 2 MG, CBE
“Ireland 50-69 2 MG
‘Luxembourg 50-69 : mg *riskIZIiGCT
‘Portugal 50-
-Spain 50-69 2 MG
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Sensitivity and specificity of mammography and adjunctive
ultrasonography to screen for breast cancer in the Japan
Strategic Anti-cancer Randomized Trial (J-START):

a randomised controlled trial

Noriaki Ohuchi, Akihiko Suzuki, Tomotaka Sobue, Masaaki Kawai, Seiichiro Yamamoto, Ying-Fang Zheng, Yoko Narikawa Shiono, Hiroshi Saito,
Shinichi Kuriyama, Eriko Tohno, Tokiko Endo, Akira Fukao, Ichiro Tsuji, Takuhiro Yamaguchi, Yasuo Ohashi, Mamoru Fukuda, Takanori Ishida,
for the ]-START investigator groups

Summary

Background Mammography is the only proven method for breast cancer screening that reduces mortality, although
it is inaccurate in young women or women with dense breasts. We investigated the efficacy of adjunctive
ultrasonography.

Methods Between July, 2007, and March, 2011, we enrolled asymptomatic women aged 40—49 years at 42 study sites
in 23 prefectures into the Japan Strategic Anti-cancer Randomized Trial (J-START). Eligible women had no history of
any cancer in the previous 5 years and were expected to live for more than 5 years. Randomisation was done centrally
by the Japan Clinical Research Support Unit. Participants were randomly assigned in 1:1 ratio to undergo
mammography and ultrasonography (intervention group) or mammography alone (control group) twice in 2 years.
The primary outcome was sensitivity, specificity, cancer detection rate, and stage distribution at the first round of
screening. Analysis was by intention to treat. This study is registered, number UMIN000000757.

Findings Of 72998 women enrolled, 36859 were assigned to the intervention group and 36139 to the control group.
Sensitivity was significantly higher in the intervention group than in the control group (91-1%, 95% CI 87-2-95-0 vs
77-0%, 70-3-83-7; p=0-0004), whereas specificity was significantly lower (87-7%, 87-3-88-0 vs 91-4%, 91-1-91-7;
P<0-0001). More cancers were detected in the intervention group than in the control group (184 [0-50%)] vs 117 [0-32%)],
p=0-0003) and were more frequently stage 0 and I (144 [71-3%)] vs 79 [52-0%], p=0-0194). 18 (0-05%) interval cancers
were detected in the intervention group compared with 35 (0-10%) in the control group (p=0-034).

Ohuchi N, et al. Lancet, 2016
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“Adjunctive ultrasonography was
associated with a significantly
higher detection rate of breast
cancer than mammagraphy alone
Thus, ultrasanography could offer a
low-cost way to increase sensitivity
and detection rates of early cancers
inwomen with dense breast tissue.”
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EEE—]R

wl. HREOREE

20-24m 25-29m 30-34m 35-39% 40-44m  45-49% 50-54mE  55-DO9m  60-64 65-69@ T0-T4m

e (PEZEE)
B (EERR2E) - - - - 94.0% 93.0% 90.9% B89.9% BE.T% B6.6% B4.3%
B (EERRELE) - - - - 94.0% 93.0% 91.0% B89.9% BEE% Bo.T% B4.6%
R - - - - 93.9% 92.9% 91.7% 90.6% B95% BT.3% B4.9%
i (RELACRCETIBECZELL) - - - - 98.0% 98.0% 98.0% 96.9% 959% 95.8% 94. 7%
B (RELAOMCEY SRE0ZESE) - - - . 98.0% 98.0% 98.0% 97.0% 959% 95.9% 94.8%
B2t GHIEZEEE)
B (mEmRR2E) - - - . 96.0% 95.0% 95.0% 92.9% 919% 90.8% 90.T%
B (EEmRRLE) - - - . 96.0% 95.0% 95.0% 93.0% 919% 90.9% 90.8%
i - - - - 95.0% 95.0% 93.9% 93.9% 929% 91.8% 90.8%
Fi (BRELAOECEYTIBEQZELL) - - - - 99.0% 99.0% 99.0% 98.0% 97.9% 97.9% 96.8%
i (ERELACRCET IBECZENE) - - - - 99.0% 99.0% 99.0% 98.0% 98.0% 97.9% 96.9%
i (EEEE
B (mEmRR2ZE) - - - . 95.0% 94.0% 94.0% 92.9% 919% 90.8% B8.8%
B (EEmRLE) - - - . 95.0% 94.0% 94.0% 93.0% 919% 90.9% B8.8%
T - - - . 93.9% 93.9% 93.8% 93.8% 92.7% 91.5% B9.4%
B (BRELAORCET IEEQOZELL) - - - - 99.0% 99.0% 98.0% 98.0% 96.9% 96.9% 95.8%
Fi (BREELIAOECEYT ZWEDZENE) - - - - 99.0% 99.0% 98.0% 98.0% 97.0% 96.9% 95.9%
. (FTOREEORERBL2IF) - - - - 89.8% B8.5% 89.5% 91.3% 91.2% 91.0% 90.8%
o (EmEEELSDI L EHE) - - - . B9.8% BE.6% B9.6% 91.5% 9l4% 9l.2% al1%
TER 95.0% 94.9% 96.0% 95.6% 95.6% 96.6% 96.6% 97.7% 98E% 98.6% 98.T%
uit GFHIEZEE)
B (mEmRR2E) - - - . 97.0% 96.0% 96.0% 95.0% 95.0% 939% 92.9%
B (EEmRRLE) - - - . 97.0% 96.0% 96.0% 95.0% 95.0% 94.0% 92.9%
i - - - - 95.0% 95.0% 95.0% 94.9% 94.9% 94.9% 93.9%
Fi (BRELAOECEYTIBEQZELL) - - - - 99.0% 99.0% 99.0% 99.0% 98.0% 97.9% 97.9%
i (ERELACRCET IBECZENE) - - - - 99.0% 99.0% 99.0% 99.0% 98.0% 98.0% 98.0%
fF=ToZEECRERRBLIF) - - - - 92.9% 92.8% 93.7% 94.7% 95.7% 95.7% 895.7%
L (ERZEESeS I LTHE) - - - . 92.9% 92.8% 93.8% 94.8% 958% 95.7T% 95.7T%
TEE 95.0% 95.0% 96.0% 97.0% 97.0% 98.0% 98.0% 99.0% 99.0% 99.0% 95.0%
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w2 A AREEDEHE (2EEL0E)

20-24m  25-208%

30-34m 35-39@ 40-445 45-49% 50-54A  55-59@ 60-648 65-69m  T0-T4E

B (RISEE)
B (mEmmIE) 24 62 178 397 804 1273 2032
B (mEmmLE) 14 i 89 198 40¢ 637 1016
i 120 254 857 E64 1106 1524 2547
fr (EELAOKCIETIEEOZERL) 51 20 51 119 338 464 743
it (RELADKIETSRBT0IENE) i 12 k3| 71 203 278 446
Bt GRHIEIZEE)
B (mEmmIE) 22 v 74 170 345 5490 842
B (mEmmLE) 11 19 ar gh 172 2495 421
i iB G5 119 200 307 445 542
fr (EELAOKCIETIEEOZERL) 9 20 40 81 163 296 435
B (EELAOKCIETIRECRENE) 6 12 24 48 98 178 261
it (FEEEE)
" (EERmRIE) 34 68 71 162 252 430 i Ti]
B (EaEmmELlE) 17 34 ib 81 126 215 345
i 105 196 340 309 566 368 1307
i (EELAOHCIRTIEEOZERL) 15 55 81 92 151 23l 464
fr (EELAOHKCIETIEEOZENE) 9 i3 49 55 91 139 279
A (-~ ToRBEERERBRIZF] 535 12569 1177 1433 1426 185% 2147
f (ERFTEESLE I EEHE) 374 881 824 1007 994 1301 1503
FEE (CIN3LLE) 26 212 483 790 B26 g11 T34 621 400 513 375
wit (FFEZEE)
B (EEmm2E) 20 29 38 66 111 186 262
B (mEmmLE) 10 15 19 ke b6 93 131
i 3z 80 g2 117 159 224 280
i (EELAOKCIETIEEQOZERL) B 15 27 45 T 121 176
i (EELAORKIIETZBECSENE) B g 16 21 db [£] 106
i (F~ToREEolRiERR2E) 361 553 G2 515 557 585 584
L (ERFTEESCEILERE) 253 8y 365 360 390 410 409
FEH (CIN3ELE) 26 161 281 310 268 199 127 93 76 6 59
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B3 ERpECRLER

20-24% 25-29@ 30-34&F 35-39% 40-443 45-401r S0-54E  55-5O0Y  60-64RY  65-69EN  TO-T4ER

B (M=)
= (EsimzE) 6.0% 7.0% 9.0% 101%  11.3%  134%  157%
B (EEimlE) 6.0% 7.0% 9.0% 101%  11.2%  13.3%  154%
B 6.1% 7.1% 8.3% 94%  105% 127%  151%
B (ERLAoRIETIEE0STEGL) 2.0% 2.0% 2.0% 3.1% 4.1% 4,2% 5.3%
i (LA okicBTiggo S8 2.0% 2.0% 2.0% 3.0% 41% 4.1% 5.2%
Bt FFEEEE)
H (EEimzE) 4.0% 5.0% 5.0% T.1% 8.1% 9.2% 9.3%
= (ERiimleE) 4.0% 5.0% 5.0% 7.0% 8.1% 9.1% 9.2%
*B 5.0% 5.0% 6.1% 6.1% 7.1% B.2% 0.2%
B (ERLAoRCETIREOoSTELL) 1.0% 1.0% 1.0% 2.0% 2.1% 2.1% 3.2%
i (EELAokcEy iedosaEs) 1.0% 1.0% 1.0% 2.0% 2.0% 2.1% 3.1%
=it (FEEeE)
= (ERiimzeE) 5.0% 6.0% 6.0% T.1% 8.1% 9.7%  11.2%
= (ERiimlE) 5.0% 6.0% 6.0% 7.0% 8.1% 0,1%  11.2%
*B 6.1% 6.1% 6.2% 6.2% 7.3% B.5%  10.6%
i (EELAokcEy aedosasL) 1.0% 1.0% 2.0% 2.0% 31% 3.1% 4.2%
i (EEpAcH-ETIRE0TESE) 1.0% 1.0% 2.0% 2.0% 3.0% 3.1% 4.1%
A (THToRHYoEEiRs2E) 10.2%  11.5%  10.5% B.7% B.8% 9.0% 9.2%
I (EETEEANEIEEEER) 10.2%  11.4%  10.4% 8.5% BE% 2.8% 2.0%
F=E@. 5.0% 5.1% 4.0% 4.4% 4.4% 3.4% 3.4% 2.3% 1.2% 1.4% 1.3%
i FEEEEE)
= (EsfmzE) 3.0% 4,0% 4.0% 5.0% 5.0% 6.1% T.1%
B (EEimlE) 3.0% 4.0% 4.0% 5.0% 5.0% 6.0% 7.1%
B 5.0% 5.0% 5.0% 5.1% 5.1% 5.1% 6.1%
B (ERLAoRIETIEE0STEGL) 1.0% 1.0% 1.0% 1.0% 2.0% 2.1% 2.1%
i (ERLAoRCETIREoZTEEE) 1.0% 1.0% 1.0% 1.0% 2.0% 2.0% 2.0%
i (voToZgdoieaiEmazs) 7.1% 7.2% 6.3% 5.3% 4.3% 4,3% 4.3%
i (EEEEE LA EEEE) 7.1% 7.2% 6.2% 5.2% 4.2% 4.3% 4.3%
F=E@ 5.0% 5.0% 4.0% 3.0% 3.0% 2.0% 2.0% L.0% 1.0% 1.0% 1.0%

*ASC-USL! EmEs
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FA AARREDREE

20-248% 25-208% 30-34% 35-398% 40-448% 45-498 S0-54E 55-50#%  60-6481 65-69EL  TO-T4EM

Bt (ME=EE)
= (EaiimzeE) 0.01% 0.03% 0.08% 018% 037% 058% 093%
= (ERimlE) 0.01% 0.02% 0.05% 011% 022% 034%  055%
*EB 0.06% 0.14% 030% 047% 0.60% 0.88%  1L40%
i (Ao cBTegozEeL) 0.02% 0.01%  0.02%  0.05%  015% 0.21% 0.33%
i (EELAokcBYy iegEoTaEs) 0.01%  0.01%  001%  0.03%  010%  013% 0.21%
Ett (FUESEE)
= (EaiimzeE) 0.01%  0.02% 003% 0.08% 0.16% 027% 0.39%
= (EiimlE) 0.01% 0.01% 0.02% 0.05% 0.09% 0.16% 0.23%
*B 0.02% 0.04% 0.06% 011% 0.17% 0.24%  0.29%
i (EELAolcEYy aegozagL) 0.00%  0.01% 0.02%  0.04%  0.07% 013%  0.20%
i (ERLAclcEYIeE0ITREE) 0.00% 0.01% 001% 0.02% 0.05% 0.08% 0.12%
T (IEZaY)
= (EfimzE) 0.02% 0.03% 0.03% 007% 0.12% 020% 0.32%
= (Eaiimle) 0.01% 0.02% 0.02% 0.04% 0.07% 0.12% 0.19%
*EB 0.06% 011% 018% 027% 031% 052% 071%
i (ERuAoRCETIEE0ZTELL) 0.01%  0.02% 0.04% 0.04% 007%  010% 0.21%
B (ERLAoRtETIRE0STEEE) 0.00%  0.02% 002% 0.03% 0.04% 007%  013%
3 (THToIRYoEERs2E) 0.25% 058% 064% 0.78% 087%  1.14%  131%
H O(EETEEs LA EEER) 0.19% 044% 049% 060% 067% 0.88%  L01%
FEHE (CINILLE) 0.01% 012% 027% 0.43% 045% 045% 041% 0.34%  0.22%  0.28%  0.21%
=t GEEZEEE)
B (EimzE) 0.01%  0.01%  002%  0.03% 0.05% 0.09%  0.12%
= (EEimlE) 0.01%  0.01% 001% 0.02% 0.03% 005% 0.07%
*EB 0.02% 0.03% 0.04% 0.06% 0.09% 0.12% 0.15%
B (ERLACKCETIEE0ZENLL) 0.00% 0.01% 0.01% 0.02% 0.03% 0.05% 0.08%
i (EELAokcBYy iegEoTaEs) 0.00%  0.00%  001%  0.01%  0.02%  0.03%  0.05%
i (ToToZRgodEifEa2E) 0.17% 0.25% 0.28% 0.28% 0.34% 036%  0.36%
HO(EEEREHEA AL EE) 0.13% 0.20% 022% 021% 026% 0.28% 0.28%
FEHE (CINILLE) 0.01% 0.09% 015% 0.17% 0.15% 0.11% O007% 0.05% 0.04% 0.04%  0.03%
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5. MM RUGE D E o B E

20-24% 25-298% 30-344% 35-39&F 40-448% 45-49i 50-54@0 55-50&% 60-64M 65-60EN  TO-T4ER

=it (=)
= (EafiimzE) 0.22% 041% 090% 1.80% 3.27%  435%  5.96%
® (EafmlE) 0.13%  0.24%  053%  L06%  1.94%  259%  3.56%
FE 1.07%  1.93%  364%  499%  5.69%  690%  9.30%
B (ERLAocETIRE0STELL) 1.14%  045%  114% L76%  367%  498%  6.31%
B (ERLAoIcETZRE0ZEEE) 0.73%  0.29% 073% 1L12% 237T% 322%  4.10%
B (FTEEEE)
 (Efim2E) 0.25% 0.34% 068%  LI0%  1.95%  204%  4.15%
B (EEimlE) 0.15% 0.20% 040% 065% L15%  174% 247T%
B 0.41% 0.70% LO6%  L77% 232%  295%  3.16%
M (ERLAORCETIEE0FELL) 0.40% 0.89% L77% L79% 354% 6.26%  6.15%
B (ERLAoRcETIRE0ZEEE) 0.29% 057% 113% 113% 2.29%  4.08%  3.99%
= (FE =)
B (EsimzE) 0.31% 0.52% 054%  L05%  143%  215%  2.82%
B (EEimlE) 0.18% 031% 031% 062% 0.84% 128% LET%
*EB 0.94%  1.74%  2098%  4.40% 420% 6.18%  6ET%
B (ERLACKCETIEE0ZELL) 0.67% 2472% L79%  2.03% 222%  3.36%  4.98%
i (AR EE0TEEE) 0.43%  1.55%  L16%  1.30%  1.43%  216%  3.23%
H (veToZRdoiaiEsiis) 241% 505%  604%  B96%  09.95% 1264% 14.35%
HO(EEEEHN LA EEEE) 1.86%  3.91%  470%  T.02%  7.84%  10.00% 11L.39%
FEHE (CINILLE) 0.01% 012% 0.75% 2.82% 3.09% 657%  671% 12.78% 17.87% 28.60% 23.45%
= FEEEEE)
= (EfiimzE) 0.31% 0.33% 043% 062% 101% 141%  169%
= (EisfimlE) 0.18%  0.20% 0.26%  0.37%  060%  0.83% 1L00%
FE 0.34%  0.54%  088%  125% 169%  23T%  2.46%
i (ERpAclcETIeE0eITELL) 0.36% 067% L20%  199% 170%  265%  3.82%
B (ERLAoIcETZRE0ZEEE) 0.24% 043% 0.76% 127% 109% 171%  247%
i (ToToIRgoREMRs2E) 2.32%  352%  451% 529%  7.89%  B2R%  B.M%
HO(EEEEHEA LS EEE) 1.79%  272%  350% 411% 620% 6.40%  6.48%
FEHE (CINILLE) 0.01%  012% 0.44%  096%  L02%  152% 141%  257%  2.26%  231%  215%
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*£6. ZEEOTH

20-24/% 25-29 30-345 35-398 40-44% 45-49& 50-545% 55-594 60-64E 65-69& T0-7T4R

=
B EZEE - - - - 1.3% 0.8% 0.8% 0.7% 1.4% 2.2% 1.B%
FHEFZZE - - . . 1.5% 2.3% 2.3% 2.6% 4.1% 8.5% 14.0%
i WEZZE . - . . 2.6% L.4% 1.4% L.2% 1.8% 1.9% 1.7%
JEfEIZEZE - - . - 2.8% 4.3% 4.2% 4.8% 7.2%  11.2% 13.4%
* &
S E=ZEE . - . . 0.9% 0.6% 0.6% 0.6% 1.1% 1.8% L.7%
ETEIZEE . - . . 1.0% L.7% 1.8% 2.1% 3.4% B.5%  14.0%
i WMEZEE . - . . 1.9% 1.1% 1.1% 1.1% 1.7% 2.0% 2.0%
FEHEIFEE - - - - 2.3% 3.7% 3.9% 4.9% 7.8% 13.8% 19.0%
fif
St WEZZE . - . . 1.0% 0.7% 0.7% 0.7% 1.3% 2.8% 3.2%
EEIZEZE . - . . 0.9% 1.4% 1.5% L7% 2.9% 7.8%  13.7%
i WEZEZE : - . - 2.0% 1.5% 1.4% 1.5% 2.4% 3.5% 4.1%
FAEFEE - - - - 1.7% 2.6% 2.8% 3.6% 6.3% 12.2% 18.0%
3
i WEZZE . - . . B.4% 4.0% 3.4% 2.7% 3.2% 2.9% 2.7%
FHEFEE - - - - 7.4%  10.0% 9.8% 9.3% 1l.4% 13.3% 155%
TEH
i PEZEE 3.0% 3.5% 4.3% 3.8% 3.9% 3.1% 2.5% 1.8% 2.0% L.7% 1.6%

EMEZEE 0.8% 2.3% 4.6% 6.2% 1.7% B.4% 7.8% 7.0% 8.0% 9.1% 9.9%
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