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S2-01
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S2-02

What is the second hit?

• 29 BRCA1 and 10 BRCA2 cases
• High-indepth sequencing and 

mutational and copy number analysis
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Main conclusion

• BRCA1
– TP53 mutation most common

– Second hit

» Present in most ER+/ER- tumors

» Mainly by LOH of the WT allele

» Clonal in the majority of cases (75%)

• BRCA2
– Genetically heterogeneous, without a highly 

recurrently altered gene 

– Second hit

» All cases had clonal LOH of the WT allele
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S2-03

• 126 UK NHS clinics 2000-2008
• Invasive BC diagnosed <40 yrs old
• 2759 pts included in the analysis
• 379/2759 (14%) had BRCA1 or 2 

mutations, or both
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Worse Breast Cancer Prognosis of 
BRCA1/BRCA2 Mutation Carriers: What's the 
Evidence? A Systematic Review with Meta-

Analysis

• 66 studies were included

• In contrast to currently held beliefs of some 
oncologists, current evidence does not 
support worse breast cancer survival of 
BRCA1/2 mutation carriers in the adjuvant 
setting; differences if any are likely to be 
small. 

van den Broek AJ, Schmidt MK, van ‘t Veer LJ, Tollenaar
RAEM, van Leeuwen FE (2015) PLoS ONE 10(3): e0120189. 
doi:10.1371/journal.pone.0120189

Hereditary BC summary
• Large cohort of genetic testing from Ambry 

Genetics supports the inclusion of TP53, 
PTEN, CDH1 and PALB2 as high risk genes, 
MRI screening and RRM may be considered 
based on family hx

• BRCA mutation second hit is caused mainly 
by LOH of the WT allele, with TP53 mutation 
being the most common in BRCA1 BC while 
there is no recurrently mutated gene in 
BRCA2 BC

• BRCA mutation status does not affect the 
survival of young women with EBC
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RANK ligand as a target for BC 
prevention in BRCA1 mutation 

carriers

Emma Nolan et al, S2-04
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Bone modulating agents and 
survival in EBC

• Adjuvant bisphosphonate treatment in early 
breast cancer: meta-analyses of individual 
patient data from randomized trials (EBCTCG, 
Lancet 2015)

• Denosumab Improves Disease-free Survival 
for Postmenopausal Patients With HR-
positive Breast Cancer, ABCSG-18 (M. Gnant
et al, SABCS 2015)

• Ongoing D-CARE trial in EBC

• Use of adjuvant bone modulating agents for 
survial gain warrants discussion with pts with 
EBC
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CTC in BC

• MBC
– prognostic before and during therapy (Cristofanilli

et at, NEJM 2004; Bidard et al, Lancet Oncol 2014)

– Predictive (SWOG S0500, Smerage et al, SABCS 
2013)

• EBC
– Prognostic before therapy (Lucci et al, Lancet 

Oncol 2012; Rack et alk, J Natl Cancer Inst 2014)

• LABC
– Prognostic for survival but not predictive for pCR

(SABCS 2016)

• Ready for prime time? Not yet

S 4-4
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This presentation is the intellectual property of the author/presenter. Contact i.sestak@qmul.ac.uk for permission to reprint and/or distribute.

Aims

1. Prognostic performance of six signatures for distant recurrence in N-
and N+ separately in transATAC:

2. Added prognostic value of signatures to clinical variables

3. Clinically useful risk groups

In years 0-10 (chemotherapy)

In years 5-10 (extended endocrine therapy)

San Antonio Breast Cancer Symposium – December 6-10, 2016

This presentation is the intellectual property of the author/presenter. Contact i.sestak@qmul.ac.uk for permission to reprint and/or distribute.

Prognostic signatures
Signature Information included

Clinical Treatment Score (CTS) Nodal status, grade, tumour size, age, treatment

Immunohistochemical markers (IHC4) ER, PgR, Ki67, HER2

Oncotype Recurrence Score (RS) 21 genes (oestrogen, proliferation, invasion, HER2 
genes)

Breast Cancer Index (BCI) H/I and 5 proliferation genes (Molecular Grade Index)

Prosigna (ROR) 46 genes, proliferation score, tumour size
(EU cut-offs from transATAC for N- and N+)

EndoPredict (EPclin) 12 genes (proliferation, differentiation, oestrogen); 
nodal status and tumour size
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Statistical analysis

• 818 postmenopausal women with ER+/HER2-negative disease

• 5 years of tamoxifen or anastrozole, NO chemotherapy

• 10 year median follow-up

• Distant recurrence (DR) primary endpoint

• Cox regression models used to determine prognostic value (LR-χ2)

• Commercial cut-offs used to determine 10 year DR risk

All results presented for node-negative and node-positive patients separately
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Patient characteristics
Node-negative

(N=591)
Node-positive 

(N=227)

Mean age, years (SD) 63.4 (7.9) 67.2 (8.2)

Mean BMI, kg/m2 (SD) 27.3 (4.9) 27.1 (5.0)

Grade

1 23.2% 18.9%

2 59.7% 61.2%

3 17.1% 19.8%

Mean tumour size, mm (SD) 17.6 (8.5) 25.7 (13.6)

Distant recurrence

0-10 years 60 (10.2%) 66 (29.1%)

5-10 years 34 (5.7%) 31 (13.7%)
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Conclusions
• Unique cohort with well annotated samples, mature clinical 

outcome, and prognostic information for six signatures

• Prediction of recurrence in years 0-10:
• Node-negative: 

• All signatures good predictors and identify patients with a low DR risk 
 value of chemotherapy limited

• Node-positive:
• ROR/EPclin identify patients with low DR risk 
 value of chemotherapy limited
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Conclusions II
• Prediction of recurrence in years 5-10:

• Node-negative:
• BCI, ROR and EPclin good predictors for late DR (above and beyond CTS)

• All signatures identify patients with low risk of late DR
 extended endocrine therapy not justified

• Node-positive:
• ROR/EPclin identify patients at low risk of late DR

 extended endocrine therapy not justified

• Limitation:
• CTS/IHC4 trained and ROR cut-off points estimated in transATAC

• Incorporation of certain clinical variables important

Diagnosis of breast cancer
Screening informed consent

Surgery

Local pathology
(T1-3, 0 to 3 positive nodes, ER 

status, HER2 status)

Agendia
(frozen tumor sample shipment, RNA 

extraction, microarray analysis)

Enrollment 

Clinical risk (c)
Adjuvant Online!

G i i k ( )

MammaPrint®

Genomic risk (g)
70-gene signature or 

MammaPrint®

c-Low/g-Low c-High/g-HighDiscordant

c-Low/g-High c-High/g-Low

Chemotherapy

R-T
No 

Chemotherapy

The MINDACT study design
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Efficacy: CT vs no CT in discordant risk groups 
Intent‐to‐treat analysis

Allocated to: Allocated to:

Allocated 

Treatment 
strategy

% at 5 Year(s)
(95% CI)

Hazard Ratio

(adjusted Cox model)
(95% CI)

p‐value
(adjusted 
logrank)

CT 95.9 (94.0, 97.2) 0.78 (0.50,1.21)
0.267

no CT 94.4 (92.3, 95.9) 1.00

Allocated 

Treatment 
strategy

% at 5 Year(s)
(95% CI)

Hazard Ratio

(adjusted Cox model)
(95% CI)

p‐value
(adjusted 
logrank)

CT 95.8 (92.9, 97.6) 1.17 (0.59,2.28)
0.657

no CT 95.0 (91.8, 97.0) 1.00 

Distant Metastasis Free Survival
c‐High/g‐Low

Distant Metastasis Free Survival
c‐Low/g‐High

Other studies to compare different 
prognostic signatures

• PAM50 is better differentiation of intermediate- and 
higher-risk groups than oncotype DX and IHC4 (M. 
Dowsett et al, J Clin Oncol. 2013)

• EPclin is more prognostic than RS (R. Buus et al, JNCI, 2016)

• MP vs ODX concordance: low risk (66%), high risk 
(78%), intermediate ODX (MP 52% low, 48% high), (R. 
Maroun et al, McGill, ASCO 2015)

• PAM50 vs ODX: moderate concordance (CM Kelly et al, 
Oncologist, 2012)

• PAM50, MammaPrint and Oncotype DX concordance, 
each test had significant prognostic value but individual 
risk assignments were often discordant (A Prat et al, Ann 
Oncol. 2012)
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Prognostic signatures in EBC

• All signatures identify low risk pts with node-
EBC in whom chemotherapy can be avoided

• Prognosis years 1-5: Oncotype DX or 
Mammaprint

• Prognosis years 6-10: BCI

• Ongoing RxPONDER trial (SWOG1007) will 
determine the utility of ODX in node+ setting

Thank you!


