
Breast cancer factors in general 
practice

Prof Jon Emery
Herman Professor of Primary Care Cancer Research
VCCC Primary Care Research and Education Lead
Director of PC4 
NHMRC Leadership Fellow 



Developer of several breast cancer risk tools

Editor of Cancer section of RACGP Red Book

Medical Advisory Board of GTG Ltd

Disclosures



Current approaches

Future approaches

Multifactorial risk

Risk models and tools

Family history

Overview



Page [4]



Red Book risk categories and 
recommendations

Average/slightly higher Moderate
 (<4% population)

High 
(<1% population)

Relative risk Up to 1.5 1.5-3.0 >3.0
Lifetime risk to 75y 9-12% 12-25% 25-50%

• 1 FDR with BC >50y
• 2 SDR with BC >50y
• 2 FDR or 2 SDR with BC >50yr 

on different sides of family

• 1 FDR with BC <50y
• 2 FDR with BC on same side 

of family
• 2 SDR with BC on same side 

of family and one diagnosed 
<50y

• 2 FDR or SDR on same side 
with BC or OC plus:

• FDR or SDR with BC or OC
• BC <40y
• Bilateral BC
• BC and OC in same woman
• Ashkenazi Jewish ancestry
• BC in male relative

• Family member with known 
BRCA1 or BRCA2 variant

Recommendations • Biennial mammography 50-
74y

• Mammography at least every 
2 yrs from 40-74y

• Referral to familial cancer 
clinic



Approaches to family history 
risk assessment in 

general practice



GP medical records not well 
designed to capture family history



RACGP  family history screening 
questionnaire

• 9 questions covering 7 conditions
• 95% sensitivity 54% specificity to identify familial risk

Emery et al Ann Fam Med 2014
https://www.racgp.org.au/clinical-resources/clinical-guidelines/key-racgp-guidelines/view-all-
racgp-guidelines/genomics-in-general-practice/family-history



Online family history risk assessment tools

 

GRAIDS
CRISP

Emery et al BJC 2007 Emery et al BJGP 2023



Online family history risk assessment tools

 

Emery et al BJC 2007 Emery et al BJGP 2023

• 5.2 times more likely to refer patients 
meeting referral criteria to familial 
cancer clinic

• Doubled rate of referrals to familial 
cancer clinic

• 20% increase in risk-appropriate 
bowel cancer screening 



Multifactorial breast cancer risk

Most breast cancers 
occur in women 
without a family 
history of breast 

cancer

Family history and 
age are poor 

discriminators of 
breast cancer risk 



Multifactorial breast cancer risk prediction 
models



Multifactorial breast cancer risk prediction 
models

Model IBIS 
(Tyrer/Cusick)

BCRAT (Gail) iCARE BRISK QCancer10 BOADICEA BRCAPRO

Age       
Family history       
Rare genetic 
variants

  

Polygenic risk 
score

   

Ashkenazi 
Jewish/ancestry

  

BMI    
Alcohol use    
Age at menarche   

Age at menopause     

HRT    
No. live births    
Age at 1st birth    
Mammographic 
density

  

Breast biopsy  

Online tool    



Comparative 
discrimination

MB Terry et al Lancet Onc 2019

IBIS and BOADICEA perform better
No polygenic risk scores in this 
validation









GPs and practice nurses may be too 
busy to use these complex tools

Archer et al BJGP 2023



“If you want to have impact,  your tool needs to be used outside 
Cambridge, Stanford or Zurich.’



Breast cancer risk prediction models
precision vs implementation



BRISK: a simpler alternative model?

# FDRs with breast cancer
Age of youngest when diagnosed

# SDRs with breast cancer

BMI

Menopausal 
status

Breast density

Polygenic risk 
score

Nurses’ Health Study validation: AUC for 5 yr risk: BRISK = 0.636 vs Gail = 0.511 (p< 0.0001)
             AUC for remaining lifetime risk: BRISK = 0.647 vs IBIS 0.571 (p <0.0001)

UK Biobank validation: AUC for 5 yr risk: BRISK (313 SNP panel) 0.649 vs BRCAT = 0.567 (p<0.001)

Spaeth et al Ca Prev Res 2023; Allman et al BrCa R&T 2023



Future models of implementation?

GP orders 
mammogram and 

PRS

MD
PRS

results 

Online BRISK and 
screening 

recommendations 
in general practice



Future models of implementation?

Breastscreen
DNA collection

MD
PRS

results 

Online BRISK and 
screening 

recommendations 
sent to patient 

and GP



Future models of implementation

• Need for clinical studies of risk-based 
breast cancer screening

• Need for better coordination between range 
of disciplines and providers in breast 
cancer screening  
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