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Disclosure

• This presentation will include comments or discussion of 
unapproved or off-label use of drugs



Objectives

• Describe the key principles of germline and somatic genetic 
testing, highlighting their differences and clinical 
applications.

• Illustrate the impact of germline and somatic testing on 
multidisciplinary care using clinical case examples.



Expected Outcome

• For providers to be able to distinguish between germline 
and somatic genetic testing and understand the use of each 
in terms of patient care.



Germline Genetic Testing

• Identifies mutations in the germline (ie. mutations inherited)
• Performed on blood/saliva
• Patient may be unaffected
• Purpose is to identify patients with inherited cancer 

predisposition syndromes
• Often ordered by genetic counselor

• Sometimes by oncologist, surgeon, PCP, etc.

• Patient often receives counseling with thorough consent
• Cascade testing is recommended for relatives if a hereditary 

cancer syndrome is identified



What Is 
Cancer 
Genetic 
Counseling?

• Counsel patients who have a personal and/or family 
history of cancer

• Assist in shared decision making to help the patient 
makes choices that are best for them and their 
relatives

Counsel

• Discuss genetic testing options
• Pros/cons of testing
• Testing strategies (what test, who to test)
• Inheritance and basics of genetics

Discuss

• Help individuals understand their risks for developing 
certain types of cancer based on their personal risk 
factors, family history, and genetic testing resultsHelp

• Provide psychosocial support to individuals and family 
members

• Provide management guidelines and 
recommendations based on patients’ results, 
personal/family history, and current literature to 
patients and their healthcare team. 

Provide



Process of Genetic Counseling and Testing

Adapted from Medical Xpress: 
https://medicalxpress.com/news/20
23-03-rapid-genetic-advanced-
prostate-cancer.html

3-4 Weeks (blood/saliva)

+6-8 Weeks (skin punch & 
culturing fibroblasts)



Somatic Testing

• Identifies mutations in the tumor (ie. acquired changes)
• Performed on tumor tissue or blood sample
• Patient has a cancer diagnosis
• Purpose is to identify treatment options, determine prognosis
• Ordered by oncologist
• Patient not often consented



Germline vs. Somatic NGS Testing

https://www.bcgsc.ca/news/tumor-sequencing-panel-screens-both-
somatic-and-germline-changes-clinical-significance



Introduction to Somatic NGS Testing

Ghoreyshi N, et al. Discov Oncol. 2025;16(578): doi:10.1007/s12672-025-01816-9



Chakravarty D, et al. JCO. 2022;40:1231-1258



Chakravarty D, et al. JCO. 2022;40:1231-1258



Germline Genetic Testing Panels

• Cancers with routine testing for hereditary genes
Disease Genes (Minimum MultiGene Panel Rec) Guidelines

Breast (criteria) BRCA1/2, CDH1, PALB2, PTEN, STK11, TP53 NCCN v2.2026

Ovarian (all) ATM, BRCA1/2, BRIP1, MLH1, MSH2, MSH6, 
EPCAM, PALB2, RAD51C, RAD51D

NCCN v2.2026

Pancreas (all) ATM, BRCA1/2, CDKN2A, MLH1, MSH2, 
MSH6, EPCAM, PALB2, STK11, TP53

NCCN v2.2026

Prostate (metastatic, 
other criteria)

ATM, BRCA1/2, CHEK2, HOXB13 NCCN v2.2026

Colon (most) APC, BMPR1A, MUTYH, MLH1, MSH2, MSH6, 
EPCAM, PMS2, PTEN, SMAD4, STK11, TP53

NCCN 1.2025



Germline Genetic Evaluations

Horn HP, et al. JCO Precis Oncol. Doi: 10.1200/PO.23.00466





Regardless of tumor results, if the patient meets criteria for 
germline testing (NCCN guidelines), REFER!

• Large deletion in somatic can mask germline point mutation
• Somatic vs. germline labs cover different areas of the genes
• Pathogenic variant in germline may not be considered pathogenic 

in tumor, therefore not reported or reported as VUS



Molecular Tumor Board

• Statewide service available to physicians at UK HealthCare and 
regional affiliates.

• Provides a forum for expert clinicians, pathologists and scientists to 
discuss and analyze tumor genotypes and molecular abnormalities in 
order to recommend:

• Targeted therapies
• Clinical trials
• Germline testing

• Markey MTB reviews all somatic testing reports sent by Markey 
physicians.

• Administrative review of all Markey cases
• MTB meetings held twice/month to discuss complex/interesting cases

https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board 

https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board
https://ukhealthcare.uky.edu/markey-cancer-center/research/molecular-tumor-board


Tissue vs. Blood Testing

https://www.mdpi.com/2673-7523/2/3/12



Somatic Testing Used @ UKY MCC



MTB Clinical Data

Miller RW, et al. JCO Precision Oncology. E2100524(2022)



MTB Clinical Data @ UKY

Bin Huang QC, et al. JCO Precision Oncology. Doi.org/10.1200/P0.21.00210





Germline Alterations + Precision Oncology
Germline Alteration(s) Cancer Type(s) Therapeutic Implications

Homologous recombination 
repair (HRR)

(BRCA1/2, ATM, PALB2, 
RAD51X, CHEK2, ATR CDK12, 

etc.)

Prostate, pancreatic, ovarian, 
breast

 PARP inhibitors
 Platinum-based 

chemotherapy

Lynch syndrome
(MLH1, MSH2, MSH6, PMS2)

Colorectal, endometrial  Immune checkpoint 
inhibitors

Von Hippel-Lindau (VHL)
Renal cell carcinoma, CNS 

hemangioblastoma, 
pancreatic NET

 Belzutifan

RET Medullary thyroid cancer  Selpercatinib, pralsetinib, 
cabozantinib, vandetanib



HRR Genes and PARP Inhibitors

https://www.genomicseducation.hee.nhs.uk/genotes/knowledge-hub/parp-inhibitors/



FDA Approved PARPi for Germline + Somatic Mutations
Drug Ovarian Cancer Breast Cancer Prostate Cancer Pancreatic Cancer

Olaparib
(Lynparza®)

 Maintenance for recurrence 
after platinum (CR or PR) with 
deleterious* germline or 
somatic BRCA mutation

 Maintenance after first-line 
platinum (CR or PR) with 
deleterious* germline or 
somatic BRCA mutation

 With bevacizumab after first-
line platinum (CR or PR) with 
deleterious* BRCA mutation or 
genomic instability

 After neoadjuvant/adjuvant 
therapy in high risk with 
deleterious/* germline BRCA 
mutation HER2-neg

 After chemotherapy in 
metastatic disease with 
deleterious/* germline BRCA 
mutation; post-endocrine in 
HR+

 Somatic HRR gene-mutated 
mCRPC after progression on 
enzalutamide or abiraterone

 With abiraterone  for 
deleterious* BRCA mutated 
mCRPC

 Maintenance after first-line 
platinum-based 
chemotherapy (16 week no 
progression) with 
deleterious* germline BRCA 
mutation

Niraparib
(Zejula®)

 Maintenance after first-line 
platinum based chemotherapy 
(CR or PR) w/ deleterious BRCA 
mutation OR genomic 
instability; post-platinum 
recurrence (CR or PR) with 
BRCA mutation

N/A N/A N/A

Rucaparib
(Rubraca®)

 Maintenance after platinum 
based chemotherapy (CR or 
PR); deleterious 
germline/somatic BRCA 
mutation

N/A

 mCRPC with deleterious BRCA 
mutation after androgen 
receptor-directed therapy and 
taxane-based chemotherapy

N/A

Talazoparib
(Talzenna®)

N/A
 Deleterious* germline BRCA-

mutated HER2-neg locally 
advanced or metastatic

 HRR gene-mutated mCRPC in 
combination with 
enzalutamide

N/A

Lynparza [Package Insert]. Wilmington, DE: AztraZeneca Pharmaceuticals LP; 2025
Zejula [Package Insert]. Durham, NC: GlaxoSmithKline; 2025

Rubraca [Package Insert]. Austria: pharmaand GmbH; 2024
Talzenna [Package insert]. New York, NY: Pfizer Labs; 2025

*OR SUSPECTED



Case Examples



Case Example #1 – Prostate Cancer

• 63 year old male presented with new hip pain
• MRI performed  Lesions spanning left SI joint extending to acetabulum + 

ischium + inferior pubic ramus; Mass-like enlargement of prostate
• PSA = 150 ng/mL
• CT: scattered pulmonary nodules, heterogeneously enhancing prostate with 

invasion into seminal vesicle + anterior wall of rectum; mixed sclerotic 
appearance of L hemipelvis

• Transrectal prostate biopsy  GG5 adenocarcinoma 6/8 cores

• Therapy initiated with bicalutamide + ADT  dartolutamide 
+ relugolix with disease progression

• NGS performed prior to initiation of second-line therapy



Case Example #1 – Prostate Cancer



Germline Implications: 
Hereditary Breast, Ovarian, Pancreatic, and Prostate

Petrucelli N, Daly MB, Pal 
T. BRCA1- and BRCA2-
Associated Hereditary 
Breast and Ovarian 
Cancer. 1998 Sep 4 
[Updated 2025 Mar 20]. 
In: Adam MP, Feldman J, 
Mirzaa GM, et al., editors. 
GeneReviews® [Internet]. 
Seattle (WA): University 
of Washington, Seattle; 
1993-2025. Available 
from: 
https://www.ncbi.nlm.nih.
gov/books/NBK1247/



De Bono J, et al. JCO. 2020;382:2091-102



De Bono J, et al. JCO. 2020;382:2091-102



De Bono J, et al. JCO. 2020;382:2091-102



De Bono J, et al. JCO. 2020;382:2091-102



Mateo J, et al. JCO. 2023;42:571-583





Case Example #1 – Prostate Cancer

• Molecular tumor board reviewed case  recommended 
PARP inhibitor @ progression

• Provider prescribed niraparib  insurance would not cover
• Patient continues to do well on relugolix + darolutamide
• Will consider single-agent PARPi at disease progression



Case Example #2 – Colorectal Cancer

• 74 year old female with posterior rectal mass identified on 
colonoscopy (hematochezia).  Biopsy proven moderately 
differentiated adenocarcinoma; stage IIIA

• Pathology: loss of MSH6 expression; microsatellite instability 
HIGH

• NGS testing performed

• Remote history of ovarian and bladder cancer; daughter 
tested positive for Lynch syndrome

• Completed 6 months neoadjuvant FOLFOX  resection  
observation



Case Example #2 – Colorectal Cancer



Germline Implications: Lynch Syndrome

https://blog.dana-
farber.org/insight/2016/05/what-is-lynch-
syndrome/

Gupta S, et al. NCCN Clinical Practice 
Guidelines in Oncology® Genetic/Familial 
High-Risk Assessment: Colorectal, 
Endometrial, and Gastric. V 1.2025. Available 
at https://www.nccn.org.

https://www.nccn.org./


Andre T, et al. NEJM. 2020;383:2207-2218



Case Example #2 – Colorectal Cancer

• Molecular tumor board reviewed  recommended on-label 
immunotherapy at progression

• Patient has not had recurrence of rectal cancer



Case Example #3 – Pancreatic Cancer

• 62 year old female with pancreatic cancer s/p Whipple 
treated with 12 cycles of adjuvant FOLFOX chemotherapy 
 stopped due to neuropathy

• NGS ordered at this time

• Progression noted 2 months later  gemcitabine/nab-
paclitaxel with progression after cycle 2



Case Example #3 – Pancreatic Cancer





Case Example #3 – Pancreatic Cancer

• Started on olaparib 300 mg PO BID shortly after 
progression  decreased three months later



Golan T, et al. NEJM. 2019;381:317-27



Unique Case Examples



1. When somatic and germline results don’t always align…



Germline Implications: 
CDKN2A Cancer Predisposition Syndrome

Jacobs MF, Murad AM, Cho ND, et al. 
CDKN2A Cancer Predisposition. 2025 Jul 17. 
In: Adam MP, Feldman J, Mirzaa GM, et al., 
editors. GeneReviews® [Internet]. Seattle 
(WA): University of Washington, Seattle; 
1993-2025. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK616
232/



2. When somatic results identify potential germline finding in an 
otherwise non-suspicious personal/family history…



Conclusions

Jaber D, et al. J Clin Invest. 
2025;135(15):e190264. 
https://doi.org/10.1172/JCI190264. 

**Incidental germline variant detection in 
patients who have undergone tumor-based 
sequencing…prevalence of 3%–17%. 

Green, Michelle & 
Young, Sarah & Russell, 
Emily & Esplin, Edward 
& Ko, Heidi & Strickland, 
Kyle & Newburn, Erin & 
Severson, Eric & Jensen, 
Taylor & Ramkissoon, 
Shakti & Previs, Rebecca 
& Kato, Shumei. (2025). 
Better together: Synergy 
of germline and somatic 
testing in HRR pathway-
driven cancers.. Journal 
of Clinical Oncology. 43. 
10571-10571. 
10.1200/JCO.2025.43.16_
suppl.10571. 



Questions?



Tumor Only vs. Tumor Normal
Tumor only

• Analyzes tumor independently
• Somatic and germline results not 

distinguished
• Limited informed consent
• Decreased TAT and cost

Tumor-Normal paired
• Tumor sample is submitted with 

blood sample; both are analyzed
• Somatic and germline results 

can be distinguished
• Some labs filter out germline 

results
• More involved consent process
• Increased TAT and cost

J Clin Invest DOI: 10.1172/JCI190264
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