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• Breast cancer screening

• Breast cancer risk-reduction and prevention

• Ovarian cancer screening

• Ovarian cancer risk-reduction and prevention

• Screening recommendations after risk-reducing surgery

• Reproductive considerations in BRCA mutation carriers

• Prevention & screening of other BRCA-associated cancers and approach to 

male carriers

• Prevention & screening of cancers in the presence of other moderate-high 

risk genetic mutation syndromes

• Personalised medicine & future directions



Background

• > 90% of hereditary breast and ovarian cancer syndromes arise because of 

a mutation in BRCA1/2

• Mutation in BRCA1/2 associated with significantly increased lifetime risk of 

breast and ovarian cancer

• BRCA2 associated with increased risk of other malignancies



Increased risk of other cancers:

Male breast cancer BRCA2 > BRCA1

Pancreatic cancer BRCA2

Prostate cancer BRCA2

Melanoma BRCA2

Breast cancer:  50%-70%

Second primary breast cancer: 40%-50%

Ovarian cancer: 15-45%  BRCA1 > BRCA2

BRCA1/2-associated cancers: lifetime risk

Significant variability in penetrance

Different definitions of “lifetime” yield different outcomes

“Remaining lifetime risk” higher for younger patients



Breast Cancer Risk

Kuchenbacker, JAMA 2017CI, confidence interval 



Ovarian Cancer Risk

Kuchenbacker, JAMA 2017



Breast Cancer Screening



Breast cancer screening

Clinical breast examination every 6-12 months is recommended from age 25 or 10 years prior to the 

youngest breast cancer diagnosis in the family, whichever is earlier 

V, B 

All carriers should be encouraged to "breast-aware" and to seek immediate medical attention if they 

perceive any changes in their breast or lumps in the axilla

V, B

Annual screening MRI should be commenced from age 25 with the addition of annual mammography from 

age 30  

II, A

If MRI screening is not available, annual mammography should be utilised from age 30 III, B

Breast ultra-sonography can be considered if MRI is unavailable and may also be used as an adjunct to 

mammography.

IV, B

MRI, magnetic resonance imaging



Breast cancer screening

Lo G et al. Radiology, 2017

BI-RADS, Breast Imaging Reporting and Data System; CDR, cancer detection rate; CI, confidence interval; MR, magnetic resonance



Breast cancer screening

Lo G et al. Radiology, 2017

BI-RADS, Breast Imaging Reporting and Data System; MR, magnetic resonance; PPV, positive predictive value  



Breast Cancer 

risk-reducing surgery



Risk-reducing surgery

Bilateral RRM is the most effective method for reducing breast cancer risk 

amongst BRCA1/2 mutation carriers

III, B

SSM and NSM are accepted alternatives to total mastectomy III, C

Immediate breast reconstruction should be offered V, C

NSM, nipple-sparing mastectomy; RRM, risk-reducing mastectomy; SSM, skin-sparing mastectomy



CRRM in women who had breast cancer?

CRRM No CRRM Adjusted HR for OS Comments

UK 105 593 0.37(0.17,0.80) Median age at Dx -40, 
mostly Stage I-II, 
BRCA1+2

North American 181 209 0.52(0.29,0.93) Mean age at Dx - 42
Stage I-II, BRCA1+2

Dutch 242 341 0.49(0.29,0.82) Median age at Dx 38, 
Greatest benefit in <40, 
Grade1-2, HR+
BRCA1>>BRCA2, No BC-
specific mortality

Evans et al, BCRT, 2013
Metcalfe et al, BMJ, 2014
Heemskerk, Int Journal of Cancer, 2015



Metcalfe et al, BMJ, 2014

N=390

< 65 years (78% < 50 years) at diagnosis

Stage 1-2

CRRM in women who had breast cancer?

CRRM, contralateral risk-reducing mastectomy



Heemskerk-Gerritsen et al. IJC 2015

N=583

Greatest benefit?

< 40 years

Grade 1-2

HR+ disease

No chemotherapy

CRRM in women who had breast cancer?

CI, confidence interval; CRRM, contralateral risk-reducing mastectomy; HR, hormone receptor; PBC, primary breast cancer 



Ovarian Cancer 

risk-reducing surgery



Screening

Prior to RRSO, 6 monthly trans-vaginal ultrasound and measures of serum Ca125 may be 

considered from the age of 30, however the limited value of these tools as an effective 

screening measure should be communicated to individuals

V, C

Risk-reducing surgery

The most effective measure for reducing the risk of ovarian cancer is RRSO (combined 

removal of ovaries AND the fallopian tubes)

I, A

RRSO should be performed at age 35-40 II, B

Risk-reducing salpingectomy alone is not recommended, outside the setting of a clinical 

trial

V, C

RRSO, risk-reducing salpingo-oophorectomy



Risk-reducing 

salpingo-oophorectomy

Hartmann et al, NEJM, 2016
RRSO, risk-reducing salpingo-oophorectomy



Hartmann et al, NEJM, 2016

Risk-reducing 

salpingo-oophorectomy

CI, confidence interval; RRSO, risk-reducing salpingo-oophorectomy



Timing of RRSO?

Kuchenbacker, JAMA 2017RRSO, risk-reducing salpingo-oophorectomy



Reproductive considerations

• Encourage completion of child-bearing prior to RRSO

• Options for pre-natal diagnosis and pre-implantation genetic diagnosis

– however, PGD requires IVF 

• Fertility preservation prior to treatment in those diagnosed with cancer

• Critical to manage menopausal symptoms following RRSO

IVF, in vitro fertilisation; PGD, pre-implantation genetic diagnosis; RRSO, risk-reducing salpingo-oophorectomy



Future Directions

• Ongoing collaborative efforts to ensure publicly available data on VUS

• Tailoring risk assessment by evaluation of candidate genes that effect 

penetrance

• Collaborative efforts to help determine optimal risk-reduction approaches for 

moderate-risk genes

VUS, variant of unknown significance
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