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About the Enduring Program

• This webinar is being video and audio recorded.

• The proceedings from today will be edited and developed into 
an enduring web-based video/PowerPoint program. 
An email will be sent to all attendees when the activity is available. 

• To learn more about our education programs visit our website, 
www.ResearchToPractice.com



Download the RTP Live app on your smartphone or tablet to access 
program information, including slides being presented during the program:

www.ResearchToPractice.com/RTPLiveApp

Make the Meeting Even More Relevant to You
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Case 1: 76-year-old man with prostate cancer

• HISTORY OF PRESENT ILLNESS: 76-year-old man with advanced prostate cancer. The patient's 
history includes having been diagnosed with prostate cancer in 2004. He received 1 month of 
androgen deprivation therapy and then underwent a prostatectomy where he had a Gleason 
8 prostate adenocarcinoma with ductal features. He had salvage radiation therapy due to a 
biochemical relapse where he completed only 10/32 planned doses due to substantial colitis.  
He subsequently had biochemical relapse and oligometastatic bone met in 2016 and was 
started on leuprolide. He did not tolerate the side effects of leuprolide and was switched to 
degarelix and had radiation therapy to his oligometastatic site in the left acetabulum. He has 
had substantial toxicity associated with the degarelix including substantial hot flashes, chills, 
just feeling generally poorly, and has stopped these at this time. His most recent 
imaging showed no disease outside the bone but new left inferior pubic ramus metastasis 
and increased disease in the left acetabulum and pubic bone. He is currently off all therapy 
and here now to discuss genomic sequencing to help guide future targeted therapy.  

• PAST MEDICAL HISTORY: prostatectomy, cholecystectomy, spinal fusion s/p MVA, 
appendectomy.

• FHx: Brother with colon cancer in his 60s

Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD



Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD



Case 2: 80-year-old woman with metastatic endometrial 
cancer
80-year-old frail woman who was diagnosed with stage III endometrial cancer and 
had a hysterectomy and radiation therapy. Unable to tolerate adjuvant 
chemotherapy. Develops metastatic disease about a year later. Refuses 
chemotherapy. NGS shows AKT2 amplification. See attached NGS. Treated with 
off label Temsirolimus with disease control and objective response for 2 years and 
dies later of unrelated causes

Question:
Also has ERRB2 amplification. If you were treating her today could you use 
Trastuzumab Deruxtecan instead of chemo plus trastuzumab as was recently 
reported for metastatic uterine cancer?

Courtesy of Sulfi Ibrahim, MD



Case 2: NGS Report

Courtesy of Sulfi Ibrahim, MD



• 58yr Male 
• Diagnosed 2/2018 with salivary gland HNSCC
• Initiated cisplatin 3/2018
• Switched to carboplatin + paclitaxel 3/2018 – 9/2019 until progression

o Testing 5/2019 revealed NTRK3-ETV6 fusion

• Larotrectinib initiated 10/2019 – present 

Case 3: 58-year-old man with salivary gland cancer

Courtesy of Andrew McKenzie, PhD



Case 3: 58-year-old man with salivary gland 
cancer (cont)

Courtesy of Andrew McKenzie, PhD



Case 4: 80-year-old man with UBC

• HISTORY OF PRESENT ILLNESS: 80-year-old man with metastatic cancer either of urothelial or 
salivary gland origin. He was diagnosed with a superficial bladder cancer in 2016, for which he 
underwent transurethral resection and had a T1 lesion with no muscle invasion. He received BCG 
and did well until July 2018 when he developed a right anterior neck mass. Biopsy of this was 
consistent with metastatic urothelial carcinoma, and he subsequently started on pembrolizumab in 
September 2018. He had a mixed response to therapy, and pembrolizumab was held in January 
2019. He then developed another right-sided neck mass, for which he underwent a right neck 
dissection on January 22, 2019, showing this time metastatic adenocarcinoma in 4 of 8 lymph 
nodes which were AR positive, GATA3 positive, CK7 positive, and mammaglobin positive. These 
findings were felt to be most consistent with a salivary gland cancer. Postoperatively, he underwent 
radiation therapy from March through May 2019. He also had 2 cycles of adjuvant pembrolizumab. 
More recently, he had progression of disease in September 2019 with increasing bone involvement 
and restarted pembrolizumab in September 2019. His most recent imaging in June 2020 showed 
progressive bone metastases with lung and bone involvement. He has recently started gemcitabine 
and carboplatin. He is status post 1 dose of that and tolerating well. 

• PAST MEDICAL HISTORY: HTN

• FHx: Father lung cancer at 90

Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD



Case 4: 80-year-old man with UBC (cont)

Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD



Case 5: 68-year-old with UBC

68-year-old with muscle invasive bladder cancer treated with neoadjuvant dose 
dense MVAC. Unable to tolerate and is stopped. Has a cystectomy. Found to have 
significant residual disease including metastatic disease to a pelvic lymph node. 

Question:
• Would you give carboplatin-based adjuvant therapy or immunotherapy based on 

this NGS report?

Courtesy of Sulfi Ibrahim, MD



Case 5: NGS Report

Courtesy of Sulfi Ibrahim, MD



• 62yr Male
• Diagnosed 2/2015 with cholangiocarcinoma

o Testing revealed FGFR2 rearrangement intron 17

• Adjuvant with capecitabine and irradiation and finished that in March of 2016
• Metastatic disease in the lungs 1/2018
• Cisplatin and gemcitabine 1/2018 – 10/2018
• Treatment break until 4/2019 then FOLFOX initiated until progression 7/2020

o Test re-run on original 2015 sample confirming FGFR2 rearrangement

• Initiated erdafitinib 7/2020 

Case 6: 62-year-old man with cholangiocarcinoma

Courtesy of Andrew McKenzie, PhD



While new test confirms FGFR2 rearrangement, a new biopsy 
should be taken to confirm active clone

The results of the test are received and yield the following:

Case 6: 62-year-old man with cholangiocarcinoma (cont)

Courtesy of Andrew McKenzie, PhD
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FDA-approved/guideline-endorsed 
platforms for genomic testing; 
advantages and limitations of 
available assays
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FDA Cleared/Approved Nucleic Acid Based Tests

Personalized Medicine

“This is a list of nucleic acid-based tests that have been cleared or approved by the Center for Devices and Radiological Health. 
These tests analyze variations in the sequence, structure, or expression of deoxyribonucleic acid (DNA) and ribonucleic acid (RNA)
in order to diagnose disease or medical conditions, infection with an identifiable pathogen, or determine genetic carrier status.”

https://www.fda.gov/medical-devices/vitro-diagnostics/nucleic-acid-based-tests

https://www.fda.gov/medical-devices/vitro-diagnostics/nucleic-acid-based-tests
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• Analyte (DNA, RNA, Protein)
• Biopsy Type (Blood, Plasma, Urine, Saliva)
• Gene List (FDA approved genes, expanded gene panels)
• Tissue Requirement (Slides, FFPE block, input (ng of DNA/RNA))
• Turnaround Time (3 day (Paradigm) to 10-14 day (typical))
• FDA Approval

Factors That Influence NGS Utility

Personalized Medicine
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Commercial NGS Tests in Oncology Care

Personalized Medicine

Vendor Test Name Biopsy Type Analyte Tumor/Normal

No. of 
genes on 

panel TMB MSI FDA approval Reference
Foundation Medicine

FoundationOne CDx Tissue DNA No 324 Yes Yes Yes https://assets.ctfassets.net/vhribv12lmne/4ZHUEfEiI8iOCk2Q6saG
cU/11dd3b532e30c34f56cb8e9b4a896783/F1CDx_TechSpecs_10-

FoundationOne Liquid Plasma DNA No 70 No Yes No https://assets.ctfassets.net/vhribv12lmne/3SPYAcbGdqAeMsOqM
yKUog/4e0d771e88afc920dc1a6f0515e2ff83/F1L_TechnicalInfor

FoundationOne Heme Whole blood, bone marrow 
aspirate, or tissue

DNA/RNA No 426 Yes Yes No https://assets.ctfassets.net/vhribv12lmne/zBxaQC12cScqgsEk8se
MO/c32a7d1adf083cb0f5d0c0b2439fdb87/F1H_Technical_Inform

Memorial Sloan Kettering Cancer Center
MSK-IMPACT Tissue DNA Yes 468 Yes Yes Yes https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5461196/

Caris
Caris Molecular Intelligence Tissue DNA/RNA/Protein* No 442 Yes Yes No https://www.carismolecularintelligence.com/wp-

content/uploads/2017/05/TN0276-v7_Profile-Menu-Brochure.pdf
Guardant

Guardant 360 Plasma DNA No 74 No Yes No http://www.guardant360.com/?utm_source=AdWords&utm_term
=Guardant360

ParadigmDx
PCDx Tissue DNA/RNA/Protein* No 234 Yes Yes No https://www.paradigmdx.com/wp-

content/uploads/2018/11/technical-document-181109.pdf
Tempus

Tempus|xT Tissue DNA/RNA/Protein* Yes 648 Yes Yes No https://www.tempus.com/genomic-sequencing/
Tempus|xF Plasma DNA No 105 No No No https://www.tempus.com/genomic-sequencing/

Life Technologies
OncomineDx Target Test Tissue DNA/RNA No 23 No No Yes https://www.thermofisher.com/order/catalog/product/A32451

OmniSeq
OmniSeq Advance Tissue DNA/RNA/Protein* No 144 Yes Yes No https://www.omniseq.com/omniseq-advance-assay/
OmniSeq Comprehensive Tissue DNA/RNA/Protein* No 144 No No No https://www.omniseq.com/comprehensive/

PathGroup
SmartGenomics Tissue DNA/RNA/Protein* No 160 Yes Yes No http://www.pathgroup.com/oncology/smartgenomics/

NeoGenomics
NeoType Discovery DNA/RNA/Protein No 323 Yes Yes No https://neogenomics.com/test-menu/neotype-discovery-profile-

solid-tumors
Illumina

Trusight Oncology 500 Tissue DNA/RNA No 523 Yes Yes No https://www.illumina.com/products/by-type/clinical-research-
products/trusight-oncology-500.html

*Protein is assayed using IHC; vendors vary in the proteins assayed
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Utility of liquid biopsy; sensitivity, 
specificity and concordance with 
tissue-based testing



52 Personalized Medicine

Tissue vs. Liquid Specimens
• Tissue

• Who?
• Metastatic cancers especially with access to clinical trials
• Patients with recent biopsies with adequate tumor purity
• Patients who can tolerate additional lines of therapy

• Why?
• DNA/RNA/Protein can all be analyzed
• Complex fusions are more reliably detected

• Drawbacks
• Testing tumor heterogeneity is limited
• Monitoring response over time is invasive (multiple biopsies)

• Liquid
• Who?

• Patients with bone-only or difficult to biopsy disease
• Low tumor purity on tissue sample
• No access to fresh biopsy

• Why?
• Ease of sample collection
• Most actionable mutations are easily detected
• Resistance / tumor heterogeneity monitoring

• Drawbacks
• Limited fusion detection
• No RNA or protein analysis 
• Lower sensitivities
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Tissue vs. Liquid Specimens – Same Patient, Different Results
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Different Results Are Somewhat Expected

“Both the F1 and G360 tests have high specificities (>99%) and somewhat lower sensitivities.”
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Different Vendors Offer Different Gene Panels

70 genes

315 genes
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Different NGS Vendors Probe Different Analytes

DNA RNA Protein
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Capacity of testing methods to 
accurately identify various genomic 
abnormalities (eg, germline 
mutations, gene fusions, 
amplifications)
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Molecular Profiling Technologies

Detect the presence or absence of a 
specific protein

• Immunohistochemistry (IHC)
• Proteomics

Detect the amplification or loss of a 
specific gene

• In Situ Hybridization (ISH)
• DNA sequencing
• RNA sequencing

Detect large gene rearrangements or 
fusions

• In Situ Hybridization (ISH)
• DNA sequencing

• PCR
• NGS

• RNA sequencing

Detect gene mutations
• DNA sequencing

• PCR
• NGS

Driver Mutations Across Tumor Types
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Challenges in the interpretation and 
applicability of NGS results; current 
clinical validity of genetic alterations 
in various solid tumors and potential 
role of emerging tumor drivers
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Challenges – Complexity of Biomarkers

Personalized Medicine

As new data and technologies emerge, 
clinicians are required to interpret and act 

upon increasingly complex information

An increasing number of standard of 
care treatment options and clinical trials 

require the knowledge of a molecular 
alteration

Molecular reports do not present 
information in an easily clinically 

actionable format
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Challenges – Different tests reveal different results

“Both the F1 and G360 tests have high specificities (>99%) and somewhat lower sensitivities.”
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Different Vendors Offer Different Gene Panels

70 genes

315 genes
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Different Vendors Probe Different Analytes

DNA RNA Protein
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Case 7: 64-year-old woman with glioblastoma

• HISTORY OF PRESENT ILLNESS: 64-year-old right-handed woman with recently 
diagnosed left frontotemporal brain glioblastoma, MGMT methylated. The 
patient's pertinent history includes having increasing difficulty with word finding 
and weakness, and presented with a seizure at work on 01/17/2020. She had a 
gross total resection of the mass on 02/14/2020, where she had worsening 
aphasia and worsening weakness in the left arm thereafter. She briefly had 
improvement in aphasia, but then subsequently again worsened. The patient 
began temozolomide with concurrent radiation therapy. The temozolomide has 
been held recently due to platelet count, but she is 2 days away from completing 
her radiation therapy. 

• PAST MEDICAL HISTORY: hyperlipidemia, supraventricular tachycardia

• FHx: none

Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD



Case 7: 64-year-old woman with glioblastoma (cont)

Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD



Case 8: 82-year-old who presents with high-grade 
neuroendocrine carcinoma

82-year-old presented with left supraclavicular lymph node - biopsy shows high 
grade neuroendocrine carcinoma with no obvious primary - has retroperitoneal 
adenopathy as well - treated with Carboplatin and Etoposide and then 
progression. 

NGS done shows TMPRSS2 ERG which is characteristic of prostate cancer -
PSA is 10

• Started on Leuprolide and now doing great

• Also has MRE 11A which is marker of response to PARP inhibitor
• NGS changed him from looking like hospice, to now doing great and with 

several more options upon progression 

Courtesy of Sulfi Ibrahim, MD



Case 8: NGS Report

Courtesy of Sulfi Ibrahim, MD



• 64yr Female
• Initially diagnosed in 2004 as stage T1 cN0 grade 2 ER+/HER2- breast cancer

• Metastatic recurrence in 2018
o BRCA negative

• Initiated palbociclib/anastrozole Dec 2018 – May 2020
o Jan 2020 tissue-based testing was performed on original 2018 specimen. PIK3CA mutations were found and 

EGFR nonsense mutation was detected

• Progression in May 2020
o Liquid-based test due to hard-to-biopsy metastatic disease in the pleural space

o High concordance with tissue-based test with the addition of ESR1 mutations indicative of resistance to 
aromatase inhibitors

• Initiated fulvestrant/alpelisib May 2020 – present (potential opportunity for next-gen 
SERD upon progression)

Case 9: 64-year-old woman with metastatic 
breast cancer

Courtesy of Andrew McKenzie, PhD



Report Date: 26-Feb-2020
Specimen collected: 10-Dec-2018

Report date: 16-May-2020
Specimen collected: 11-May-2020

Case 9: 64-year-old woman with metastatic 
breast cancer (cont)

Courtesy of Andrew McKenzie, PhD



Case 10: 64-year-old woman with pancreatic cancer

• HISTORY OF PRESENT ILLNESS: 64-year-old woman with recently diagnosed 
pancreatic cancer. The patient presented in the late fall of 2019 with persistent 
abdominal discomfort and weight loss. CT scan of the abdomen and pelvis 
showed a pancreatic head mass concerning for pancreatic cancer. She underwent 
an EUS on 11/18/2019 that showed pancreatic mass and FNA was positive for 
adenocarcinoma consistent with pancreatic cancer. The patient was 
recommended preoperative FOLFIRINOX, however, deferred this to go directly to 
surgery. She underwent a Whipple procedure on 12/12/2019 where she was 
found to have a 1.7 cm adenocarcinoma of the pancreatic head, moderate to 
poorly differentiated with 1/20 lymph nodes involved, making this a pT1c N1. 

• PAST MEDICAL HISTORY: arthritis, hypercholesterolemia, rectal prolapse, 
hypothyroidism secondary to thyroidectomy.

• FHx: No cancer

Courtesy of Bryan P Schneider, MD and Milan Radovich, PhD
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• 66yr Female
• Diagnosed stage IIIa NSCLC adenocarcinoma Jan-2019

o Adjuvant Carboplatin/Pemetrexed July-2019 – Oct-2019

o Tissue-based NGS reveals KRAS G12C, AKT3 amp, STK11, CHEK2 splice site, NFKBIa amp, 
NKX21 amp, MS-stable, TMBI. 

• 7-Jan-2020 metastatic diagnosis
o Carboplatin/pemetrexed/pembrolizumab Jan-2020 – April-2020

• Progression 20-April-2020
• KRAS G12C inhibitor initiated in phase I clinical trial

o Jun-2020: C3D1 KRAS G12C inhibitor – “first disease eval shows partial response!”

o Jul-2020: C4D1 KRAS G12C inhibitor – “Feeling stronger and stronger.”

Case 11: 66-year-old woman with metastatic NSCLC

Courtesy of Andrew McKenzie, PhD



Case 11: 66-year-old woman with metastatic 
NSCLC (cont)

Courtesy of Andrew McKenzie, PhD
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