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Outline (work in progress)
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e Risk prediction models

e Mammographic density
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Age-standardised (European) incidence rate per 100,000
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Why?

e Lifestyle

e Age of first
pregnancy

e Screening

Arnold M. et al Eur J Cancer (2014),



UK and USA 1950-2004: recent decrease in

breast cancer mortality at ages 35-69
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Why?
e Screening

e Treatment



Comment - incidence and mortality

 |ncidence is increasing
 Mortality declining but at a cost
e Women ‘labelled’” with cancer

e Can we detect ‘good cancer’ and prevent
lethal cancer
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Use of screening programmes
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Population based cancer screening programmes as a
teachable moment for primary prevention interventions.

A review of the literature

Carlo Senore*, Livia Giordano, Cristina Bellisario, Francesca Di Stefano and Nereo Segnan

Epidemiologia dei Tumoar i, AQU 5 Giovanni Battista — CPO Piemonte, Tonna, ltaly

Howell A et al J Intern Med 2012 Apr;271(4):321-30
Evans DG et al Cancer Prev Res 2012 Jul; 5(7):943-51



Risk of Breast

PRediction Qf/gancer At Screening
/AN

Could we:-

e determine risk at screening?

- opportunity since ~70% of women seen

* improve on risk estimation?
- add mammographic density and SNPs

e introduce risk adapted screening and
prevention?

- in conjunction with family doctors



Started recruitment - 26.10.2009
Completed round -31.10.2012
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PROCAS investigations (n=54,498)

Questionnaire
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PROCAS forms
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Comment - PROCAS

e (Questionnaire and consent feasible in context
of busy a screening programme

e Uptake may be greater if not in a study?
* Risk estimate can be produced automatically

e Possible to role out in NHS Breast Screening
programme?
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Assessment of risk prediction models

e 1933 women in Genesis FHC — 52 cancers (now 400)
e Compute Expected to Observed

E/O 95% CI
e QGalil 0.48 0.54-0.90
e Claus 0.56 0.59-0.99
e BRCAPRO 0.49 0.52-0.86
e Tyrer-Cuzick 0.81 0.85-1.41
e Claus X 0.89 0.95-1.58

Amir E et al ) Med Genet 2003 40:40, 807
Evans DG et al in preparation



Tyrer-Cuzick Risk Prediction Algorithm
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PROCAS: Tyer-Cuzick risk distribution
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Summary

e Several studies indicate T-C predicts well
* Risk estimation using T-C can be automated

e |dentifies high risk groups — offer prevention

e Most women do not have risk factors but can
still develop breast cancer!
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Mammographic density measures

e Visual analogue scale - % density
e CUMULUS semi automated area

 Volumetric — Quantra and Volpara
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Summary - density

e VAS difficult in busy screening programme
 |[nter and intra reader variation

e Some extra discrimination when added to T-C

* Need to assess volumetric techniques which
can give dense volume and be fully automated
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SNP -

Nat Genet. 2013 April ; 45(4): 353-361e2. doi:10.1038/ng.2563.

Large-scale genotyping identifies 41 new loci associated with
breast cancer risk

Kyriaki Michailidou:138, Per Hall? 128, Anna Gonzalez-Neira®, Maya Ghoussaini?, Joe
Dennis', Roger L Milne®, Marjanka K Schmidt®’, Jenny Chang-Claude®, Stig E Bojesen® 19,
Manjeet K Bolla’, Qin Wang', Ed Dicks*, Andrew Lee’, Clare Turnbull!, Nazneen
Rahman', The Breast and Ovarian Cancer Susceptibility Collaboration'2, Olivia
Fletcher'3, Julian Peto’4, Lorna Gibson'4, Isabel dos Santos Silva’, Heli Nevanlinna'®,
Taru A Muranen'5, Kristiina Aittomaki'8, Carl Blomqvist'7, Kamila Czene?, Astrid
Irwanto'®, Jianjun Liu'®, Quinten Waisfisz'®, Hanne Meijers-Heijboer'9, Muriel Adank'®,
Hereditary Breast and Ovarian Cancer Research Group Netherlands (HEBON)'2, Rob B van
der Luijt2°, Rebecca Hein®21, Norbert Dahmen?22, Lars Beckman?3, Alfons Meindl?4, Rita K



SNPs + Tyrer-Cuzick
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Comment - SNPs

e 67+ available
e Estimated to be over 1,000
e Possibly predict tumour subtype

e Thus important for prevention
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NICE Guidance on Familial Breast Cancer

2006

National Institute for
Health and Clinical Excellence

lssue date: Oclober 2008

Familial breast cancer

The classification and care of women at
risk of familial breast cancer in primary,
secondary and tertiary care

This is a partial update of NICE clinical
guideline 14

NICE clinical guideline 41
Developed by the Masonal

‘Centre for Primary Care

2 0 1 3 N I c National Institute for
Health and Care Excellence

Familial breast cancer

Classification and care of people at risk of familial breast
cancer and management of breast cancer and related
risks in people with a family history of breast cancer

Issued: June 2013

NICE clinical guideline 164
guidance.nice.org.uk/cg 164

e OFFER tamoxifen or raloxifene for women
at >1 in 3 lifetime (high) risk and
CONSIDER if >1in 6 lifetime risk



Identification of women at risk?

Family doctor referral to NHS
Family History Clinic Breast Screening Programme

e Risk>/=1in6 _
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PRediction Of Cancer At Screening (PROCAS) pational msm%
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Counseling in first 40,000 women

Standard risk counseling offered to 8%+ group
N=575 (1.4%)

391 (68%) accepted (visit or telephone)

93% attended for subsequent screen

73% wished to have information about chemoprevention



Comment — prevention

e Risk estimation ‘allows’ prevention

e Can offer tamoxifen & raloxifene (?Als)

 Weight control, exercise & moderate
alcohol for all!!
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