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Objectives

• Landscape of genetic mutations in breast cancer

• Which patient to test and when

• What are possible genetic testing results

• Clinical implications of PV in BRCA and other genes

• Future directions- what is next



Breast Cancer and Genetics
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85% BRCA 1/2



Frequency of Protein-Truncating Variants in 34 Genes in 
Population-Based Studies

Breast Cancer Association Consortium. N Engl J Med 2021;384:428-439
Breast cancer: 60,000

Control:54,000



Estimated Absolute Risk of Breast Cancer Associated with 
Protein-Truncating Variants in 8 Genes

Breast Cancer Association Consortium. N Engl J Med 2021;384:428-439





Cancer Panel Examples

Myriad MyRisk

genes associated with many

cancer sites

Ambry CancerNext

genes associated with 

many cancer sites

Invitae

genes associated with 

many cancer sites

GeneDx

genes associated with many 

cancer sites



Possible Genetic Test Results

• Positive (pathogenic variant)

• Negative (true vs. inconclusive)

• Variant of uncertain clinical significance

?



Pathogenic Variant

Clinical Implications:

• Medical

• Surgical

• Radiation therapy

• Family members



Management of BRCA positive Patients 
with Breast Cancer

• 40-60% risk of new contralateral breast cancer

– Options segmental, unilateral or bilateral mastectomy

• 39-58% risk of ovarian cancer

– Risk reducing salphingo-oophorectomy (RRSO)

– BRCA1: 35-40; BRCA2: 40-45 yrs (unless age of diagnosis in 
family warrants earlier age for consideration

– Salphingectomy alone is not SOC (trials ongoing)

– Limited data on increased serous uterine cancer risk in BRCA1: 
Risks and benefits of hysterectomy should be discussed

– HRT recommendations: Individualized
NCCN v2.2025



Management of BRCA positive Patients 
with Breast Cancer

• Medical management

– Stage IV: Carbo, PARP inh: Standard of care (SOC)

– Neoadj: Platinums=AC (INFORM)

– Adjuvant: PARP inh OlympiA trial, SOC

Robson et al, NEJM 2018
Litton et al NEJM  2019
Dieras & Arun et al. Lancet Oncol 2020
Tung N et.al JCO 2022



gBRCA pos: PARP inh Metastatic Trials: 
Summary

OlympiaD
Embraca

BROCADE3

Robson M et.al NEJM 2017
Litton J et.al NEJM 2019
Dieras & Arun Lancet Oncol 2020

Talazoparib

Veliparib



OlympiA: Trial schema

Adjuvant: New Standard of Care! 

Tutt A et.al NEJM 2021



Garber J et.al. SABCS 2025 



Unaffected Individual: Preventive surgery

• Discuss: Preventive bilateral mastectomy; reduce breast cancer risk by 
more than 95% 

• Recommended: Preventive bilateral salphingoophorectomy (BRCA1: 35-
40; BRCA2:40-45y)

– Reduce ovarian cancer risk by more than 95%

– May also reduce breast cancer risk 

– Preventive oophorectomy associated with 77% reduction in all-cause 
mortality

• Address psychosocial and QOL aspects of surgeries

NCCN V.2.2016,, Domcheck SM JAMA 2010, Rebbeck TR JNCI 2009, Finch APM JCO 2014



Screening

• Breast awareness starting at age 18 y

• Clinical breast examination every 6-12 months starting 
at age 25 

• Screening (NCCN 2014 update)

– 25-29 y: Annual MRI 

– 30-75 y: Annual mammogram and MRI

– >75 y: Management on an individual basis

NCCN v2.2025



BRCA positive: Other Considerations

• Men: 

– Breast self-exam starting at age 35yrs

– Clinical breast exam at age 35 y annually

– Recommend prostate screening at age 45y for BRCA2

– Consider prostate screening at age 45 y for BRCA1

• Melanoma

– Refer to dermatology

• Pancreas cancer 

– BRCA2: Refer for screening age greater than 50 yrs, BRCA1: Refer if 
positive FH pancreas ca  





Risk Management:

• ATM (20-40%)

– Mammogram: 40, consider MRI 30-35 yrs

– Insufficient evidence for RRM/RRSO, manage based on FH

– Pancreas cancer: 5-10% risk

• CDH1: 41-60% risk

– Mammogram (+ consider MRI) 30 yrs

– Discuss option for RRM

– Refer for HDGC risk management, gastrectomy



Risk Management:

• CHEK2: 20-40% risk

– Annual screening mammogram starting at age 40y, consider adding 
breast MRI 30-35 yrs

– Insufficient evidence for RRM

– Insufficient evidence for chemoprevention

– Colorectal screening

• PALB2: 40-60% risk

– Mammogram/MRI 30 yrs

– Discuss RRM

– Consider RRSO age greater than ≥ 46yrs

– Pancreas cancer: Screen if PH +



Risk Management

• P53 (Li-Fraumeni Syndrome): greater than 60%

– Breast cancer awareness starting at age 18 y

– Clinical breast exams q 6-12 m starting at age 20y

– Annual breast MRI age 20-29 y; add mammogram after 30 y 
until 75y

– Discuss risk reducing mastectomy (RRM)

– Comprehensive PE for other cancers and 2nd malignancies 
every 6-12 months

– Colonoscopy/upper endoscopy q 2-5 y starting 25 y or 5 years 
before earliest colon or gastric cancer in family

– Annual dermatology exam and whole body MRI and brain MRI

– Discuss limitations of screening



Summary Clinical Implications

• Medical management: None (except for ?PALB2)

• Surgical: Very limited data for RRM

• Radiation therapy: Avoid XRT in p53 PV

• Screening for secondary other cancers: YES !! 

• How about family implications?
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41% risk reduction of breast cancer

64% risk reduction of ovarian cancer

Family Implications- Cascade Testing







Positive FH
Embargo & Arun  JNCI Can Spec 2019

Meet 

criteria

Do not 

meet 

criteria



How to deal with increasing volume?

• Provider ordered testing (without GC): For cancers that have 
universal testing guidelines: Breast, ovarian, prostate, pancreas…

– EHR educational material and consent

– Testing company order sets integrated in EHR 

• Telegenetics

• Not provider mediated- leveraging technology



Newer models- Not provider mediated

Web-based delivery
• No travel
• Complete any time
• Can go back to information
• No licensure barriers
However…
• Less emotional support
• No dialogue: Risk for 

misunderstanding
• Need more data, esp for 

panel testing

Chatbot
• Content created in advance
• Patient receives link from 

institution
• Start chat with “Gia”
• Ready for full service?

Artificial-Intelligence
• Risk assessment tool
• Machine learning maps 

information to existing guidelines 
to determine if testing is indicated

• Provides testing options
• Prelim results: 100 cases evaluated 

by GC; machine agreed with GC 
97% of time



Conclusion

• All breast cancer patients should be evaluated for testing; 
almost all should have testing

• Major treatment implications

• As well as screening for other cancers + family testing

• How to deal with the volume? Innovative approaches 
needed

– Leverage technology

• Enroll into registries, screening and prevention trials (ISC-
RAM, PROMPT, CIMBA, ENIGMA…..)



THANK YOU !

barun@mdanderson.org
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