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Real and immediate problem

• Clinical application at MD Anderson
– The Khalifa Institute for Personalized Cancer Therapy 

(IPCT)
• “Clearinghouse” protocol

– >4000 patients with molecular profiles

• Human-curated “gene sheets”
– Gold standards for evaluation of automated methods

– Department of Investigational Cancer Therapeutics
• Phase I program
• Primarily “trial-driven”

– Problem is: given patient  assign to appropriate clinical trial
– ~800 ongoing therapeutic trials at MD Anderson alone

• Plans discussed for UT System clinical trial recruitment



Approach

• Adapt and apply existing informatics 
techniques (SBMI)

• Evaluate against human-curated gold 
standards (IPCT/ICT)

• Apply to clinical trial matching

– Outcome = recruitment



Current projects and progress

• Information curation for decision support
– Gene knowledge sheets
– Trials and drugs
– Patient reports
– Actionable gene panels

• Automated identification of molecular effects of drugs 
(AIMED)
– Done, published
– Working on improvements (e.g., ranking, statistical NLP)

• Creating a pipeline for literature curation
– Ongoing



Alterations: Copy number, 
Fusions, SNVs

Report functional consequences of each 
alteration (clinical data, functional genomics, 

functional predictions)

Relevant targeting drugs 
(direct and indirect)

Report evidence for using each 
drug in the context of altered 
gene/disease/molecular subtype

Functional Alteration in Driver Gene?

Decision Support via Knowledgebase Development and 

Molecular Tumor Board

Retrieve clinical 
trials using the 
relevant drugs

Actionable?

Prioritization of mutations/targets

Identifying optimal approved or 

investigational treatment 
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Current Genomic Selection Strategies for Targeted  Trials

97 unique trials with 53 unique genomic alterations and  62 drugs



Gene Knowledge Sheets

• Created “knowledge sheets” on 27 relevant genes
– E.g., PIK3CA = 11 pages

• For each gene, detailed mutations 
– found to disrupt the protein structure
– their therapeutic implications
– targeted therapies 
– Trials

• That select patients with this aberration
• Of therapies targeting this aberration

• Open access (with registration) at 
http://personalizedcancertherapy.org
– 95,469 page views during 41,562 visits by 22,728 unique users 

in the first year
– Dropped after registration required

http://personalizedcancertherapy.org/


Trials and Drugs

• Curated over 1500 clinical trials 

– all MD Anderson trials + others

– details of selection criteria in context of molecular 
evidence

• Curated over 600 drugs 

– all drugs used in MD Anderson clinical trials + 
others

– providing genes targeted by drugs



Personalizedcancertherapy.org  --- April 2014
@kennamshaw on twitter for announcement



Genomics Knowledgebase

1. Pick altered gene from gene list.

2. Read on for detailed functional 

information on specific mutations or 

copy number information.

3. Review therapeutic implications.

4. Identify therapeutic or clinical trial 

opportunities relevant to the 

genotype.

• Gene and variant level information
• Mutations/copy number changes
• Frequency of alterations

• in TCGA
• In Cosmic
• In MD Anderson IPCT experience

• Therapeutic Implications

• Drugs targeting alterations

• Clinical Trials
• Genotype-specific Trials
• Genotype-relevant trials



Other Progress

• Hot spot testing on over 6000 pts
• Targeted exome sequencing /annotated almost 2000 samples

– Unusual responder program
– Clearinghouse testing 

• Optimizing annotation
– Functional? Driver?     CANDriver
– COSMIC and TCGA frequencies
– Therapeutic Implications>
– Level 1 or 2 of evidence– clinical data
– Preclinical data

• Functional genomics

• Germline calls/return of incidental results
– First large scale return of incidental results initiative (Meric-Bernstam et al Ann Onc 2015)

• Tools for point care annotation of variants
• JAMIA special issue on precision medicine informatics

– Near record submissions (within 2-3 for any special issue)
– 17 papers accepted, coming out in print July 2016
– Cancer was a common application area



Personalized Results Reporting

• Leveraging in-house knowledge base 
annotations for single patients

• Report that includes
– Targetable aberrations

– Targeted therapies

– Summary context information (narrative)

– Related genomic alterations

– FDA approved therapy options

– MD Anderson clinical trials

– Clinical trials at other institutions



Actionable Gene Panel

• Gene recognition tool

• Clinical trial pipeline 

• In-house drug database
– Clinical “actionability” of genes in CLIA-certified 

gene panels- panel agnostic
• 3-tier system

• Help clinicians identify mutations with 
available therapeutic options
– Future design of panels with only actionable 

genes



Leveraging the literature to 
identify drugs and targets

Trevor Cohen MBBS, PhD (Co-I)

Associate Professor, UT SBMI



AIMED pipeline



Performance

• “False positive” results
• ~26% actually true positive (i.e., should be on gold standard)

• ~61% “should be considered” (i.e., not gold standard, but should be reviewed)



Ongoing work

• Ranking
– Heuristics
– “Learning to rank”

• Develop annotation pipeline
– Drugs  genes

• Drugs
• Papers

• Two tasks
– New gene
– Update gene

• Avoid repeat review of papers/drugs



Lessons learned

• Hard task

– No real “gold standard”

• Constantly changing

• Inter-observer variability

– Her2 intracellular domain protein = drug

• 100% recall is not what users actually want

– Ranking is important

• Have to get workflow right
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