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Postmenopausal 
Breast Cancer  

Arnold M. et al., Recent trends in incidence of five common cancers in 
26 European countries since 1988: Anal- ysis of the European Cancer 
Observatory, Eur J Cancer (2014), 

http://dx.doi.org/10.1016/j.ejca.2013.09.002 
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Arnold M. et al., Recent trends in incidence of five common cancers in 
26 European countries since 1988: Anal- ysis of the European Cancer 
Observatory, Eur J Cancer (2014), 

http://dx.doi.org/10.1016/j.ejca.2013.09.002 
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Why? 

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

 
• Lifestyle 
• Age of first 

pregnancy 
• Screening  
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Comment - incidence and mortality  

 
• Incidence is increasing 
 
• Mortality declining but at a cost 

 
• Women ‘labelled’ with cancer 

 
• Can we detect ‘good cancer’ and prevent 

lethal cancer  
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Use of screening programmes   
 
 
 

 

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 



PRediction Of Cancer At Screening 

• determine risk at screening? 
 - opportunity since ~70% of women seen 
 

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

 

• introduce risk adapted screening and 
    prevention? 
 - in conjunction with family doctors 

 
 

Risk of Breast  

Could we:-  
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 PRediction Of Cancer At Screening (PROCAS) 

Breast Units 
University Hospitals 

Greater  
Manchester 

Invited       204,376   
Attended   141,306 (69%) 
Entered      54,498  (39%) 

Edinburgh  

London 

Mamucium  

Started recruitment - 26.10.2009  
Completed round     - 31.10.2012  

Mamucium 



PROCAS investigations (n=54,498) 

Density 
(4 methods) 

Questionnaire 

Sputum SNPs 
(10,000) Risk algorithm 



PROCAS forms 



Comment - PROCAS  
 

 
• Questionnaire and consent feasible in context  
     of busy a screening programme  
 
• Uptake may be greater if not in a study? 

 
• Risk estimate can be produced automatically 

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

• 1933 women in Genesis FHC – 52 cancers (now 400) 
•  Compute Expected to Observed 

 

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

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



Tyrer-Cuzick Risk Prediction Algorithm 



       Distribution of Tyrer-Cuzick scores in PROCAS 

0.2% 

19.0% 

43.4% 

19.8% 

7.7% 8.6% 

1.2% 

N=53,696 
 

(Missing 100) 

PROCAS: Tyer-Cuzick risk distribution 

% 10 year risk 



Summary  

 
 

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

 
• Identifies high risk groups – offer prevention 

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

 
 

• Visual analogue scale - % density 
 

• CUMULUS semi automated area 
 

• Volumetric – Quantra and Volpara 
 

 
 



17.0% N=53,696 
 

(Missing 2865 – 5.3%) 

PROCAS: % density – Visual Analogue Scale 
23.2% 

19.7% 

9.5% 

5.3% 

2.8% 
1.3% 

0.4% 0.1% 

15.4% 

71-80 



Summary - density  
 

 
• VAS difficult in busy screening programme 
 
• Inter and intra reader variation 

 
• 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 -   



SNPs + Tyrer-Cuzick 

Brentall AR et al BJC 2014 110, 827–828  



Comment - SNPs  

 
 
• 67+ available 
 
• Estimated to be over 1,000 

 
• Possibly predict tumour subtype 

 
• Thus important for prevention 
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NICE Guidance on Familial Breast Cancer 

• nice.org.uk 
• Algorithms for 

management 
• Includes patient 

information 

2006 2013 

• OFFER tamoxifen or raloxifene for women 
at >1 in 3 lifetime (high) risk and  

     CONSIDER  if >1 in 6  lifetime risk 



 
 

 
 

Risk 
estimation 

Risk 
estimation 

Screening 

Screening 

Prevention 

Prevention 

? ? 

• Risk >/= 1 in 6   
 
• Mammography  
    annually 40-49 

All women offered 
screening in NHSBSP  

Identification of women at risk? 

Family doctor referral to  
Family History Clinic 

 

NHS  
Breast Screening Programme 

 

~ Age 50 



Cuzick  et al Lancet 2014 
Harvie  et al BJN  2013 

Distribution of VAS density scores
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 PRediction Of Cancer At Screening (PROCAS) 

Offer  
interventions 



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   
 
 

 
 
• Risk estimation ‘allows’ prevention 

 
• Can offer tamoxifen & raloxifene (?AIs) 

 
• Weight control, exercise & moderate 
     alcohol for all!! 
 

 
 

 



Summary  
 

 
• Breast cancer incidence & mortality 

 
• The PROCAS study 

 
• Risk prediction models 

 
• Mammographic density 

 
• Single nucleotide polymorphisms 

 
• Prevention 

 
 



Acknowledgements 
Genetic Service CMFT 
u Prof Gareth Evans 
u Dr Bill Newman 
u Dr Fiona Lalloo 
u Helen McBurney 
u Dr Bronwyn Kerr 
u Tara Clancy 
 
Cancer register NWCIS 
u Dr Tony Moran 
 
Others  
u Prof Jack Cuzick 
u Dr Jane Warwick 
u Dr Ruth Warren 
u Prof Jane Wardle 
u Helen Middleton-Price 
u Wendy Watson 

 
 

 
 

Genesis Centre UHSM 
u Prof Anthony Howell 
u Dr Andrew Maurice 
u Jenny Affen 
u Rosemary Greenhalgh 
u Dr Michelle Harvie 
u Barbara Eckersley 
u Miriam Griffiths  
u Sue Berry 

 
NIHR Group 
u Paula Stavrinos 
u Sarah Sahin 
u Sarah Ingham 
u Sarah Dawe 
u Jill Fox 
u Louise Donnelly 

 
University of Manchester 
u Prof Iain Buchan 
u Dr Sue Astley 
u Dr Katherine Payne 
u John Ainsworth 

Radiology UHSM 
u Dr Mary Wilson 
u Prof Caroline Boggis 
u Dr Emma Hurley 
u Prof Anil Jain 
u Dr Ursula Beetles 
u Dr YY Lim 
u Dr N Barr 
 
 
 
 
 
 
 
 

Christie Hospital 
u Dr Alan Hufton 
u Dr Jenny Diffey 

 
 

Surgery UHSM/Christie 
u Mr Lester Barr 
u Mr Andrew Baildam 
u Mrs Ann Brain 
u Mr Gary Ross 
u Ms Victoria Rose 
u Mr Stuart Wilson 
 
 
 


	����The PROCAS trial: looking at breast cancer risk during screening���Anthony Howell�Professor of Medical Oncology�Nightingale Screening & Genesis Prevention Centres�University Hospital of South Manchester�Institute of Cancer Sciences,� University of Manchester, UK
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	PRediction Of Cancer At Screening
	Slide Number 11
	PROCAS investigations (n=54,498)
	PROCAS forms
	Slide Number 14
	Slide Number 15
	Assessment of risk prediction models�
	Tyrer-Cuzick Risk Prediction Algorithm
	       Distribution of Tyrer-Cuzick scores in PROCAS
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	SNPs + Tyrer-Cuzick
	Slide Number 27
	Slide Number 28
	NICE Guidance on Familial Breast Cancer
	Slide Number 30
	Slide Number 31
	Counseling in first 40,000 women
	Slide Number 33
	Slide Number 34
	Acknowledgements

