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Genes & Cancer Predisposition 

• 5-10% of cancers attributable to mutations in 
specific genes inherited from biological parents 
– Breast and ovarian cancers – BRCA1, BRCA2 
– Li-Fraumeni Syndrome – P53 gene 

• Most cancer causes by somatic mutations of genes 
and other biomarkers 

 



Example from lab to 
clinic – imatinib 



The Promise of Targeted Therapy 

Normal Blood Smear Chronic Myeloid Leukemia 

• Begins in 1960 with discovery of “Philadelphia 
chromosome” 



The Philadelphia Chromosome Gene 
Translocation 
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Imatinib is a drug that blocks BCR-ABL  

Goldman JM, Melo JV. NEJM. 344:1084-1086 

Gleevec 



FDA Accelerated Approval 
May 2001 

Secondary Endpoint: Reduction in number of cancer cells in the blood 

Primary Endpoint: Ph chromosome going away 



Media Reaction: “The magic bullet” 

http://www.time.com/time/magazine/0,9263,7601010528,00.html


Imatinib: 10 years Later: GIST  
2011 ASCO Annual Meeting Plenary 



Major Challenges in Completing 
Cancer Molecular Map 
1. Sequencing exomes vs. whole genomes 

2. Differentiating between driver & passenger 
mutations in genetically unstable tumors 

3. Integrating data across platforms 

4. Finding solutions to problems associated with 
multiple testing 

Tran B “Cancer Genomics: Technology, Discovery, and Translation” JCO 30:6, February 20, 2012 



Genomics – From Research to Clinic 

• Multiple targets, continue to mutate, and mutations 
alone don’t dictate behavior 

• Pace of genomic discovery is rapid, but development of 
agents is not 

• Hype for transforming cancer care significant, but can 
we deliver? 

• Quality diagnostics at the community level? 
• How do we help general oncologists keep up? 



Project to Recommend Resources 
Membership Need 

Interviewee N = 31 

Community Med Onc 22 

Academic Med Onc 1 

ASCO Clinical Practice 
Committee Leadership 

4 

Academic Surg Onc 2 

Academic Pathology 2 

• Group of ASCO 
leaders in training 
currently investigating 
genomics resources 
for non-academic 
oncologists 



Current Resources 
• New evidence emerging at overwhelming 

pace 

• Difficult to distinguish what is clinically 
actionable 

• No standard resources currently available 

• Use path reports & drug/device reps, but 
“doesn’t seem right” 



What is Needed 

• Simple, searchable, clinically relevant, 
updated, user-friendly, patient-friendly 
– “not laundry list” 

• Guideline format 

• Organized by FDA approved 



Type of Resource Desired 

• Website (majority) 
– “I’d find it, bookmark it, and use it” 
– Mobile Device App 

• Interactive spreadsheet 
• Decision support tools embedded in EMR 



Education & Training 



ACGME Program Requirements for Medical Oncology 
Approved: February 5, 2011; Effective: July 1, 2012 

• Must demonstrate knowledge of genetics and developmental biology, 
including;   

– molecular genetics;  
– the nature of oncogenes and their products; and,  
– cytogenetics 

• Must demonstrate knowledge of physiology and pathophysiology, 
including 

– principles of oncogenesis; and, tumor immunology 
– immune markers, immunophenotyping, flow 
– cytometry, cytochemical studies, and  
– cytogenetic and DNA analysis of neoplastic disorders; …and 
– gene therapy 

 
Accessed 12_17_12: http://www.acgme.org/acgmeweb/Portals/0/PFAssets/2013-PR-
FAQ-PIF/147_medical_oncology_int_med_07132013.pdf 



ASCO-Self Evaluation Program® 

• Print, e-Book, and mobile products  
– Online Question Bank 
– Downloadable app 
– ASCO Flashcards 

• Chapters on Molecular Biology and Biologic 
Therapy 
 



2013 ASCO Annual Meeting 
• 1.5 day Seminar: “The Genetics and Genomics for 

the Practicing Clinician” 
o Topics: tumor and germline DNA, available diagnostic 

tests (clinical utility and timing) 

• Several 75-minute Educational Sessions, e.g. 
o Squamous Non-Small Cell Lung Cancer:  Understanding the 

Genomics, Treatment and Outcomes 
o Bridging Science and Clinical Practice: How to Use Molecular 

Markers When Caring for a Patient with Brain Cancer 
o Barriers in Expanding Access to Genomic Information 

 



ASCO University 
• eLearning center that hosts online, digital 

and app-based educational products 

• CME-accredited courses 
– Cancer Genetics Review 
– Molecular Oncology Review 
– Genetic Testing in Oncology 



ASCO Practice Guideline  
Development Process 

• Systematic Review as the Basis for ASCO 
Guidelines 
 

• Formal Consensus Development Process 
Used with Insufficient Evidence 

 

• Focus on Evidence That Informs the Clinical 
Utility of Genomic Assay Results 



Recent Guideline 
Collaborations 
• ASCO-College of American Pathologists 

(CAP) HER-2 Testing Guideline 
 

• ASCO-CAP ER/PR Testing Guideline 
 

• CAP-Association for Molecular Pathology-
ASCO Colorectal Cancer Markers Guideline  
 



Policy on Release  
of Joint Guidelines 

 
• Concurrent Posting, Publication of Joint 

Guidelines on Respective Website or Journal 
 

• Careful Coordination with Sister Societies 
Around Press Releases, Communication 
Strategy 



ASCO Plans for Rapid Learning System 
• Embed genomic information 
• Provide clinical decision support 
• Assemble and analyze data from multiple practices 
• Evaluate trends and associations to form hypotheses 



Next Steps for ASCO 

• Recommendations to ASCO Board May 
2013 from Leadership Development Program 

• Incorporate genomics into RLS plans 
• Discussions with other societies, e.g., 

pathologists 
• Involvement in follow-up from today’s 

meeting 



Vanderbilt-Ingram Cancer Center 

Traditional vs. Molecular View of Cancer 

Arising from Skin 
Without Chronic  

Sun Damage 

Arising from Skin 
With Chronic  
Sun Damage 

Arising from  
Mucosal 
Surfaces 

Arising from 
Acral 

Surfaces 

Melanoma 
Vanderbilt Molecular Profiling 

784 Samples 
7-1-10  To 1-8-13 

33.7% 

40.3% 

0.9% 

1.5% 
3.4% 
2.8% 

17.4% No Mutation 
Detected 
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CTNNB1 
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GNAQ 
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Vanderbilt-Ingram Cancer Center 

Vanderbilt-Ingram Cancer Center  
Personalized Cancer Medicine Initiative 

 

2,115 Specimens tested 
July 2010 – Dec 2012 
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Impact at Vanderbilt-Ingram 
 

Melanoma patients with advanced 
disease and mutation detected  

 
61% went onto clinical trial 

 
64% received gene directed therapy 

 



Vanderbilt-Ingram Cancer Center 

Need for MCG: Knowledge Gap 

“Three new surveys… reveal a disconnect in 
the understanding of and communication about 
genetic mutation testing among healthcare 
professionals and cancer patients” 



Vanderbilt-Ingram Cancer Center 

Old Method for Reporting Mutation Results  
in the Electronic Medical Record  

Old Method: 
• Report Template 
• Scanned into 

Electronic Health 
Record as image file 
(not computable) 

 
Challenges:  
• How to report > 40 

mutations in 8 genes? 
• Whose role to curate 

knowledge regarding 
clinical significance?  

• Lack clinical trial 
information 



Vanderbilt-Ingram Cancer Center Mia Levy 

New Method for Reporting 
Mutation Results in the EMR 





Vanderbilt-Ingram Cancer Center 



Vanderbilt-Ingram Cancer Center 



Vanderbilt-Ingram Cancer Center 



Vanderbilt-Ingram Cancer Center 



Vanderbilt-Ingram Cancer Center 



Vanderbilt-Ingram Cancer Center 

• 17 Cancers 
• 25 Genes 
• 289 Disease-Gene-

Variant 
Relationships 

Clinical trial search 
36,167 Cancer Trials 

(PDQ) 
135 Cancer Diagnoses 

437 Cancer Genes 
(COSMIC) 



Vanderbilt-Ingram Cancer Center 

 Database of 
treatment outcomes 
of patients with rare 
mutations 

Internet’s only 
complete list of 
targeted therapeutics 



Vanderbilt-Ingram Cancer Center 

Worldwide Collaboration 

• 49 Contributors 
• 18 Institutions  
• 8 Countries 



Visits from 134 countries and territories 
Heatmap of worldwide MCG visits: darker green = more visits 

>2000 site visits per week 

Impact 
MyCancerGenome.org 



Vanderbilt-Ingram Cancer Center 

Co-Editors in Chief: William Pao and Mia Levy 
Deputy Editor in Chief: Christine Lovly 
Managing Editor: Christine Micheel 
Editorial/Business: Ingrid Anderson, Paul Yeh, Ashley Lamb 
Contributors: Rick Abramson, Carlos Arteaga, Alberto Bardelli, Justin M. Balko, Paul 
Bunn, Emily Chan, Haiquan Chen, Christopher Corless, Dan Costa, Allan Espinosa, Jim 
Fagin, Jill Gilbert, Nicolas Girard, Leora Horn, Vicki Keedy, Marc Ladanyi, Mia Levy, 
Roger Lo, Christine Lovly, Robert Maki, Ingrid Mayer, Geoff Oxnard, Paul Paik, William 
Pao, Gregory Riely, David Solit, Ben Solomon, Martin Sos, Jeff Sosman, Roman 
Thomas, and more 
Informatics: Mik Cantrell, Stacy Cooreman, Daniel Carbone, Vincent Gould, Nathan 
Johnson, Anna Belle Leiserson, Riyad Naser, Ross Oreto, Scott Sobecki, Jim Tibbetts, 
Mikhail Zemmel 
Knowledge Management: Mary Beth Bauer, Adeola Davis, Sheila Kusnoor 
Funding: Kleberg/Martell/Anonymous Foundations; BMS; GE 
Awards/Grants:  

HHS/Office for the National Coordinator for HIT (ONC) public data and cancer challenge to 
create health IT applications that use public data and existing technology to help patients and 
health care professionals prevent, detect, diagnose and treat cancer (Health 2.0) 
GE Healthymagination 
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