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Importance of Diagnosis of
Hereditary Cancer Syndromes

Enhanced Surveillance Treatment Options Cascade Testing

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf 

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf


The Problem

• 2023 Study: 1.4 million cancer 
patients from 2013-2019 in 
Georgia & California

• 6.8% of cancer patients received 
germline genetic testing

• Highest rates

• 50% males breast cancer

• 28% ovarian cancer

Kurian et al 2017 & 2019, 2023
Childers et al 2017

Farmer et al 2021
Armstrong et al 2015

https://www.labpulse.com/diagnostic-technologies/molecular-diagnostics/article/15539929/low-rates-of-genetic-testing-a-missed-opportunity-to-reduce-cancer-burden 

https://www.labpulse.com/diagnostic-technologies/molecular-diagnostics/article/15539929/low-rates-of-genetic-testing-a-missed-opportunity-to-reduce-cancer-burden


Access?
Reimbursement 

concerns?
Knowledge?

Why is this happening?

Source:  NSGC PSS 2022

CGCs across Texas



1. CGCs train TXO 
Providers to offer 

Genetic Evaluations 
& Testing in office

Improved 
Access to 
Genetic 
Services

2. Build & Expand 
Genetics Services 

within the TXO 
Virtual Care Clinic

3. Other Novel 
Options?

TX Oncology Solution: The GREAT Program

https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.27_suppl.123 

https://ascopubs.org/doi/pdf/10.1200/EDBK_238937?role=tab 

https://ascopubs.org/doi/abs/10.1200/JCO.2019.37.27_suppl.123
https://ascopubs.org/doi/pdf/10.1200/EDBK_238937?role=tab


How is it going?
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Number of Genetic Evaluations
Over 60,000 individuals seen since 2011

https://ascopubs.org/doi/abs/10.1200/JCO.2023.41.16_suppl.e22533 

https://ascopubs.org/doi/abs/10.1200/JCO.2023.41.16_suppl.e22533


We Still Have 
Work to Do!



All Cancer is Genetic, 
but Most Cancer is NOT Inherited

Cancer Type
Prevalence of Pathogenic or 
Likely Pathogenic Variants

Epithelial Ovarian 
Cancer

18.1-23.6%

Metastatic Prostate 
Caner

11.8%

Colon Cancer 9.9%

Breast Cancer 9.3%

Pancreatic Cancer 3.8-8.4%

All Solid Tumors 12.5%

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326311/pdf/nihms-1595967.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7600058/ 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7326311/pdf/nihms-1595967.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7600058/


Hereditary Breast & Ovarian Cancer Syndrome

• BRCA1 & BRCA2
• 1 in 190 people
• Critical for HRR 

pathway

1. Manickam et al 2018 
2. Ferla et al 2007

3. Image credit: Myriad Genetics 



• 5 Genes: MLH1, 
MSH2, EPCAM, 
MSH6, and PMS2

• 1 in 279 people
• Critical for MMR 

pathway

Win CRC Genes 2017 

Lynch Syndrome

https://txoweb.usoncology.com/functions/opex/GREATMaterials/HereditaryCancerArticles/1.%20Training%20Reference%20Articles/Win%20et%20al%20Prevalence%20of%20Colorectal%20Cancer%20Genes%202017.pdf


Breast Cancer 
Risk Genes

BRCA1
BRCA2
PALB2
CDH1
ATM

RAD51C
RAD51D
BARD1

NF1

Colon Cancer Risk Genes
APC

MLH1
MSH2
MSH6
PMS2

EPCAM
POLE/POLD1

BMPR1A/SMAD4
MUTYH
MSH3
NTHL1
MLH3
AXIN2

CHEK2
TP53
PTEN
STK11

Ovarian Cancer 
Risk Genes

BRIP1
MLH1
MSH2
EPCAM
MSH6

BRCA1
BRCA2
PALB2

RAD51C
RAD51D

www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf 

Can’t Stop at BRCA or Lynch Anymore!

http://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
http://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf


Who Needs 
Genetic 
Counseling 
and Testing?



Early Age of Onset

Multiple Cancers

Rare Tumor or Histology Types

Red Flags for Hereditary Cancer

www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf

www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf 

http://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
http://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf


❑Breast Cancer

❑50 or younger

❑Triple negative 

❑Metastatic 

❑Male breast cancer

❑Epithelial ovarian cancer

❑Pancreatic cancer

❑Metastatic, high risk, very 
high-risk prostate cancer

❑Colon Cancer

❑Ampullary Cancer

❑Endometrial under 51
❑Any Lynch cancer under 51
❑10+ adenomatous colon polyps 

(cumulative)
❑Renal under age 47
❑Medullary Thyroid Cancer
❑Paraganglioma or 

Pheochromocytoma
❑Ashkenazi Jewish Ancestry
❑Tumors with abnormal MSI/IHC      

(deficient MMR)
❑Somatic mutations in a known 

hereditary cancer gene

Slam Dunk Referrals

www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf

www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf 

http://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf
http://www.nccn.org/professionals/physician_gls/pdf/genetics_colon.pdf


Things to Remember

Family History

• Maternal & Paternal

• 1st, 2nd and 3rd 
degree

• ANY cancer

• Relationship, type of 
cancer, age at 
diagnosis

Meeting Criteria ≠ 
Testing

• Person in front of 
you may not be 
BEST person to test

• When possible, test 
family member with 
cancer (person most 
likely to be positive)

• However, sometimes 
reasonable to test 
unaffected relatives

Not Meeting Criteria ≠ NO 
Testing

• Criteria continue to 
evolve

• Ok to test outside of 
criteria if informed 
consent obtained 

• Self-pay cost $250



What Happens 
at a Genetics 
Visit?



Anatomy of a Genetic Evaluation

Identify 
at-risk 

patients

1. Scheduling

2. Verification of 
benefits for visit

3. Family 
history 

paperwork

Pre-test 
counseling

Facilitate 
informed 
consent

Order 
selected 
testing

Disclose 
results

Post-test 
counseling 

and 
follow-up

Results Visit
“Post-test” Visit
30-60 minutes

Initial Counseling Visit 
“Pre-test” Visit
30-60 minutes

Referrals



There are 77k genetic tests currently listed in the NIH Genetic 
Testing Registry.  10 tests added DAILY

Genetic testing is NOT one size fits all!

Multi Gene Panel 
Testing

High 
Risk 

Panels

STAT 
Panels

Organ 
Specific 
Panels

Pan 
Cancer 
Panels

Custom 
Panels

Initial Panel Testing
Update Panel Testing 

(previous limited testing)



What cancers are in my patient/their family?

What genes need to be included (or not)?

How quickly do I need this information?

What is the cost or will insurance cover?

What does this lab offer me that others don’t? 

What are the logistics for each lab?

Test Selection Critical



https://www.genome.gov/sites/default/files/media/files/2020-04/Guide_to_Interpreting_Genomic_Reports_Toolkit.pdf 

Management Based on Variant Classification

• Management based ONLY on personal/family history
• Resist managing based on test results alone

• Negative results do not eliminate the possibility of a 
hereditary cancer predisposition syndrome in the family

− e.g., the person tested may not have inherited the 
familial variant

• Consider testing other at-risk family members

• Familial VUS testing should not be offered outside of 
research or VUS resolution studies through the 
laboratory

• Cancer risks increased over general population
− Management based on NCCN or consensus 

guidelines and family history

• Identify at-risk relatives who would benefit from 
genetic testing & help facilitate cascade testing

• Management may include:
• Increased Surveillance
• Surgery
• Chemoprevention 
• Treatment Options (Ex: PARP inhibitors)

https://www.genome.gov/sites/default/files/media/files/2020-04/Guide_to_Interpreting_Genomic_Reports_Toolkit.pdf


Is a Genetic 
Evaluation 
REALLY 
Needed?



Cautionary Tale – Choosing the right test

SMARCA4 
missing



Unnecessary Surgeries?

• Unaffected 46 yo
• Maternal aunt w. breast at 50 
• Lifetime risk of breast cancer 12%
• CDH1 VUS



Benefits

• Improved patient knowledge & 
understanding

• Improved satisfaction 

• Better outcomes 

Genetic Testing w/o 
Counseling

• Wrong test is ordered or 
recommended 

• Wasted healthcare dollars

• Results misinterpreted 

• Inappropriate/inadequate lack 
of counseling and/or consent

• Inappropriate use of DTC 
testing

Is Genetic Counseling/Evaluation REALLY necessary? 

Brierly et al 2010
Brierly et al 2012
Bonaides et al 2014
Miller et al 2014 
Armstrong et al 2015
Desmond et al 2015 
Farmer et al 2019



But My Patient 
Already Had 
Somatic 
Testing?



When Worlds Collide

Somatic Germline

BRCA1 
Somatic Pathogenic

Variant 

BRCA1 
Germline Pathogenic 

Variant 

TREATMENT

PARP
Inhibitors



WWYD?

Does this woman need genetic 
evaluation & germline testing?

62-year-old with TNBC.  Her oncologist 
already ordered a large somatic panel 

using one of the commercially available 
products. The results are negative. The 

patient reports no significant family history 
of cancer.  



Mahon et al 2020
Forman et al 2020

DeLeonardis
 Et al 2019

Tumor & Germline Testing Differ

Tumor

Indication: Typically metastatic, 
advanced or recurrent cancer

Aim: Identification of tumor-specific variants 
with potential diagnostic, prognostic, or 

predictive therapeutic implications

Goal: Tailored management of current 
disease

Specimen: Tumor tissue (may or may 
not include normal tissue (ex: blood)

Variant Classification: Actionability 

Gene Coverage: Less comprehensive

Incidental Findings: Germline Variants 

(12%)

Germline

Indication: Personal/family history of 
cancer (eg NCCN guidelines)

Aim: Identification of inherited variants 
associated with elevated lifetime cancer risks 

that can also affect relatives

Goal: Early detection, reduction of 
increased cancer risks

Specimen: Blood, saliva, skin 

(“normal” tissue)

Variant Classification: Susceptibility to 
cancer

Gene Coverage: More Comprehensive

Incidental Findings: Somatic variants



2,023 Patients 
had somatic 
and germline 

testing

30.5% had a 
germline 

pathogenic 
variant

8.1% of 
germline 

variants were 
missed by 

somatic testing

WHY?

1. Genes not on 
somatic panel

2.Technical 
Limitations of 
Tumor Testing

3. Variant 
Interpretation 

differences

Normal Somatic Genetic Testing ≠ 
Normal Germline Testing

Lincoln et al 2020



75-year-old man with 
metastatic NSCLC has 

NGS testing. 

A BRCA2 variant is found 
in his lung cancer. His 

chart indicates his 
paternal grandmother 

had breast cancer in her 
70’s. 

WWYD?

WWYD?



WWYD?

Germline testing is 
indicated; refer for a 
genetic evaluation. 

Confirmation testing 
found BRCA2 variant to 

be germline 

https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.1523 

Only 31% of cancer 
patients w. a somatic 

BRCA1/2 mutation had 
germline confirmation if 

they did NOT meet 
traditional testing criteria.

https://ascopubs.org/doi/abs/10.1200/JCO.2021.39.15_suppl.1523


WWYD?

Is this BRCA2 variant germline?

70 yo, fhx of hepatobiliary cancer (mom)



Mandelker D, Donoghue M, Talukdar S, et al. Germline-focussed analysis of tumour-only sequencing: 
recommendations from the ESMO Precision Medicine Working Group. Ann Oncol. 2019;30(8):1221-1231.

Cheat Sheet: Somatic Variants that Warrant 
Germline Confirmation



Take Home Points

More patients qualify for genetic testing than you think! Know the slam dunks! 
When in doubt refer!

Locate a genetics provider in your community

There is not a one-size fits all test

Cost should NOT be a barrier

Management should NOT be based on VUSs

Somatic Genetic Testing ≠ Germline Genetic Testing 

If you like genetics, make a plan to learn more!



Online Resources

• NCCN www.nccn.org

• GeneReviews http://www.ncbi.nlm.nih.gov/books/NBK1116/

• Familial Cancer Database 
http://www.familialcancerdatabase.nl/ 

• Genetic Testing Registry http://www.ncbi.nlm.nih.gov/gtr/ 

• Ask2Me  www.ask2me.org 

• JAX (Free genetics education): https://www.jax.org/

• ASCO (genetics education): 
https://education.asco.org/product-details/principles-of-
genetics-and-genomics 

Texas Oncology GREAT Program

• Multiple sites of service across state by multiple providers 

• http://www.texasoncology.com/services-and-
treatments/genetic-risk-evaluation-and-testing 

Cancer Genetic Resources
Online Patient Resources

• Sharsheret https://sharsheret.org/ 

• FORCE http://www.facingourrisk.org/index.php 

• HCC Takes Guts www.hcctakesguts.org 

• UTSW Patient Fact Sheets 

https://utswmed.org/conditions-treatments/genetics-and-

hereditary-cancers/hereditary-cancer-syndromes/ 

• Mass General Patient Fact Sheets 

https://www.massgeneral.org/cancer-center/treatments-

and-services/cancer-genetics/fact-sheets 

Find a Genetic Counselor

• www.nsgc.org 

• https://www.tsgc.org/ 

http://www.nccn.org/
http://www.ncbi.nlm.nih.gov/books/NBK1116/
http://www.familialcancerdatabase.nl/
http://www.ncbi.nlm.nih.gov/gtr/
http://www.ask2me.org/
https://www.jax.org/
https://education.asco.org/product-details/principles-of-genetics-and-genomics
https://education.asco.org/product-details/principles-of-genetics-and-genomics
http://www.texasoncology.com/services-and-treatments/genetic-risk-evaluation-and-testing
http://www.texasoncology.com/services-and-treatments/genetic-risk-evaluation-and-testing
https://sharsheret.org/
http://www.facingourrisk.org/index.php
http://www.hcctakesguts.org/
https://utswmed.org/conditions-treatments/genetics-and-hereditary-cancers/hereditary-cancer-syndromes/
https://utswmed.org/conditions-treatments/genetics-and-hereditary-cancers/hereditary-cancer-syndromes/
https://www.massgeneral.org/cancer-center/treatments-and-services/cancer-genetics/fact-sheets
https://www.massgeneral.org/cancer-center/treatments-and-services/cancer-genetics/fact-sheets
http://www.nsgc.org/
https://www.tsgc.org/


Questions?
Gayle.patel@usoncology.com

512-736-8766

mailto:Gayle.patel@usoncology.com
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