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Cancer Statistics in Japan 2022
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Size of detected tumours

Screen-detected (Asymtomatic) 

Screen-detected (Asymptomatic) Symptomatic                  

JBCS registry ,          Screening and risk reduction strategies for breast cancer (edited by Toi M et al. Springer 2023)



Nodal status of detected tumours

JBCS registry ,          Screening and risk reduction strategies for breast cancer (edited by Toi M et al. Springer 2023)



Lancet Oncol 2024 March

Indication criteria

Less than 15mm

Well localized

Luminal A-like

Node-negative

PMDA approved 2023 December.



Lancet Oncol 2024, KBCCC 2023.



Recent drugs and tumour subtypes  
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T-DXd
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T-DXd Destiny-Breast Trials
Study Population Design Sample size

Destiny B01 HER2+, 3rd L Randomized, Open label 253

Destiny B02 HER2+, 3rd L vs Physician's choice (trastuzumab + capecitabine or 
lapatinib + capecitabine), Open label

600

Destiny B03 HER2+, 2nd L vs T-DM1 524

Destiny B04 HER2-Low
(Post Chemo)

vs Physician's choice (capecitabine, eribulin, gemcitabine, 
paclitaxel or nab- paclitaxel), Open label

557

Destiny B05 HER2+, Residual vs T-DM1 (Adjuvant, Post-neoadjuvant) 1600

Destiny B06 HER2-Low, HR+ vs Physician's choice (capecitabine, paclitaxel or nab-
paclitaxel), Open label

866

Destiny B07
Destiny B08

HER2+
HER2-Low

+  durvalumab/ pertuzumab/ paclitaxel/ tucatinib/ 
durvalumab + paclitaxel

245
139

Destiny B09 HER2+, 1st L vs T-DXd + P vs Taxane + H + P 1134

Destiny B11 HER2+, NeoAdj vs T-Dxd→Pacli + H + P vs AC→Pacli + H + P 644



T-DM1:  NEOPEAKS (JBCRG 20 trial)

Neoadjuvant HER2: 3+/ISH+

A TCHP ×6

B TCHP ×4 → T-DM1+P ×4

C T-DM1 6 / 4 (non-responder, switched to AC)

Masuda N et al. BCRT, 2020



T-DM1:  NEOPEAKS (JBCRG 20 trial)

Masuda N et al. BCRT, 2020

 A TCHP ×6
 B TCHP ×4→T-DM1+P ×4
 C T-DM1 6 / 4 
(non-responder, switched to AC)



N Engl J Med 2022;387:9-20.



The results of the DESTINY-Breast04 trial have 
confirmed the benefit of treating HER2-low (IHC 
1+ or 2+/ISH-negative) breast cancer with T-DXd. 

DESTINY-Breast06 trial will include a cohort of 
patients with ultralow HER2 score (HER2 IHC >0 
<1+ expression)   Cancer Discov 2022
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Nuclear factor k-B induction by anticancer drugs 
Nature Reviews Cancer 5, 297, 2005    Nakanishi C & Toi M. 



Chemotherapy

Pro-tumor
(Survival)

Anti-tumor
(Apoptosis)

Primary 
Resistance

NF-kB, COX-2, Thymidine phosphorylase (TP) …

Activation of pathways; 
Transcription factors, chemokines, enzymesToi M et al. Clin Cancer Res 1999

Ueno T et al. Clin Cancer Res 2000
Toi M et al. Clin Cancer Res 2002
Toi M Br J Cancer 2004
Nakanishi C, Toi M NRC 2004
Toi M et al.  Lancet Oncol 2005



Toi M et al. Lancet Oncol 2005

Thymidine Phosphorylase （TP)



Chemotherapy

Pro-tumor

TP: Salvage cycle of nucleoside metabolism
Chemotherapy induces TP
TP is a converting enzyme of Capecitabine 

Anti-tumor

Concurrent or Sequential ??

A Working Hypothesis 



1980 1990 2000 2010 2020

ACETBC: Adjuvant Chemo-Endocrine Therapy for Breast Cancer,  NSAS: National Surgical Adjuvant Study, 
OOTR: Organisation for Oncology and Translational Research, JBCRG org: Japan Breast Cancer Research Group organisation

Oral Fluoropyrimidines
Adjuvant trials in  Japan

ACETBC 1st – 4th NSASBC POTENT
FT207, UFT UFT S-1

5’-BC 1st, 2nd OOTR 003 CREATE-x 
(JBCRGorg-04)

5’DFUR Capecitabine

Concurrent or  Sequential ??

Metronomic therapy

Activation by tumor TP



CREATE-X trial 
(JBCRGorg-04)

Multidrug
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(containing A)
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Started in 2007
N=900
Japan and Korea



Masuda N et al. NEJM 2017



Fluoropyrimidines Class Effect
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Toi M et al. Lancet Oncol 2021; 22: 74–84







Patients who met monarchE criteria

Effects of S-1 in patients 
fulfilling monarchE criteria

Cohort 1 criteria with 
1-3 positive nodes

Takada M et al. Breast Cancer Research and Treatment  https://doi.org/10.1007/s10549-023-07099-4

Cohort 1 criteria with 
4- positive nodes



Kyoto University Risk Score Calculation Tool

• 1：Toi M, et al. Lancet Oncol 2021. 2：Takada M, et al. Breast Cancer Res Treat 2023.

(Classified)                     



In Asia
Good for Health

Maybe Cancer Preventive 



Probiotic Yakult® (BLS) and Soy Isoflavone
Long-term intake may prevent breast cancer 
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Toi M et al. Curr Nutr Food Sci. 2013:9; 194-200. 
Lactobacillus casei Shirota (BLS)
Case-control study: Case (n=306), Control (n=662)





Single nucleotide variants (SNVs) found in 64 single-
cell-derived organoids from 6 healthy breastfeeding 
women, 6 premenopausal, 9 postmenopausal BC pts. 
SBS1 (9.9%), SBS5 (80.7%), SBS40 (9.4%)

According to the linear regression model, the number 
of SNVs depended on age, years after menopause, 
parity and the presence of a driver mutation. 

19.5 muts per genome per year before menopause

8.1 muts per genome per year after menopause

The mut number was reduced by 54.8 per delivery

PIK3CA mut increased the number of SNVs by 210.4
(4/71)

Nishimura T et al. Nature 2023



Nishimura T et al. Nature 2023



Benign breast lesion: BBL
Nishimura T et al. Nature 2023



Molecule: Protein, ISH, DNA sequence

ER

HER2
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PD-1, PD-L1

gBRCA1/2

PIK3CA…

Expression profiling.. 

Intrinsic Subtype
Genomic assays
Estrogen module
Cell proliferation
Inflammatory
Gene repair

NGS..

TMB
HRD
Immune signature
Liquid biopsy
Organoids
Metabolic pathway

Companion Dx and Biological Assays



Vielen Dank!
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