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Cancer – The Forty Years’ War

A new “N-of-1” paradigm

- CollabRx ONE

- Cancer Commons

AI opportunities and challenges
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The Forty Years’ War

Age-adjusted death rates per 100,000 standard population Source: NY Times
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The Trouble With Trials
Based on population 
statistics vs. individual 
response

Results may not apply 
to a given individual

Accepts marginal drugs 
and rejects good ones

Goal of testing a drug 
raises ethical issues 
and minimizes learning



Cancer In The Genomics Age
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The Opportunity

Use genomics, computational / systems biology and 
the Internet to:

• Integrate the worlds of cancer care and research

• Personalize treatments based on the most up to 
date data and knowledge

• Aggregate the learnings to rapidly improve the 
standard of care
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Replace Large Trials With…
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An N-of-1 Trial
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Drive Discovery By Aggregation
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Therapies For Sub-Types
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Emerging Model Of Therapy Identification (lung)
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CollabRx ONE



CollabRx ONE
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Figure FROM: J Invest Dermatol. 2008 Nov;128(11):2575-95.

Melanoma genetics and therapeutic approaches in the 21st century: moving from the benchside to the bedside.

Hocker TL, Singh MK, Tsao H.

Melanoma Reference Model
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Biologists Clinical Researchers

in silico in vitro in vivo in patient

Cancer Commons: Rapid Learning Community

Physicians Patients

CollabRx
Platform

Specimens Genomics

Reference
Models



CollabRx ONE Application



Melanoma Research Alliance

http://www.broadinstitute.org/
http://www.broadinstitute.org/
http://www.broadinstitute.org/
http://www.broadinstitute.org/
http://www.dana-farber.org/default.aspx


Melanoma Commons

http://www.gsk.com/index.htm
http://www.roche.com/index.htm


Cancer Commons
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Search



Planning

Thousands of adaptively-planned 

individual treatment experiments



•Learning

Integrate the resulting evidence 

to infer the causal mechanisms 

of tumors and drugs



Generalization
Apply the resulting knowledge  

to new cases



Search

Reference
Models



CollabRx ONE Knowledge Levels

Omics

Pathway Analysis

Mechanism Analysis

Treatment 

Planning

Target Identification

http://www.ncbi.nlm.nih.gov/geo/
http://cancergenome.nih.gov/index.asp
http://cancergenome.nih.gov/index.asp


Hierarchical Bayesian Learning

Reference
Models

Predictions

Observations

Knowledge

(Hypothesis Space)

Causal Models
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AI Opportunities



Cancer Internet

GeneGo

http://www.acor.org/index.html
http://www.mskcc.org/44
http://www.dana-farber.org/default.aspx
https://trialx.com/?ghealthlanding
http://www.cancer.gov/
http://www.webmd.com/default.htm
http://www.aacr.org/default.aspx
http://www.mdanderson.org/index.html
http://www.ncbi.nlm.nih.gov/geo/
http://cancergenome.nih.gov/index.asp


ASCO



Connecting the Dots

"...the three loci in which inactivation mutations lead to 

piebaldism... encode ... c-kit ... The result suggest that 

the uncontrolled growth of melanomas is due, in large 

part, to constitutive activation of receptors with tyrosine 

kinase activity." (1991)

"These findings show that STI 571 selectively 

inhibits c-kit..." (2000)

"We determined c-kit expression. We decided to treat 

these patients with palliative imatinib mesylate, a 

tyrosine kinase inhibitor of KIT and PDGF-R." (2003)



2000: Gleevec selectively inhibits c-kit.

1991: The uncontrolled growth of melanomas is due, in 

part, to constitutive activation of receptors with tyrosine 

kinase activity, esp. c-kit.

2003: We determined c-kit expression and so decided to 

treat with palliative Gleevec, a tyrosine kinase inhibitor 

of KIT.



Datapedia: Semantic Web of Data



Smart Search and Analysis of ASCO Abstracts: 
The 2003 ASCO Pilot Breast Cancer

Information Exchange (BCIE) project

A.T. Rappaport, D.R. Adamson, L. Shih, R. G. Smith, M. Tenenbaum,
B. Khoo, S. Cho, A.C. Wolff, R.W. Carlson, and D. Whippen;

Medstory, Inc., Burlingame, CA; ASCO, Alexandria, VA; Stanford University, Palo Alto, CA;
Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD

Providing powerful, targeted and precise
access to ASCO information



© 2004 Medstory, Inc.

Results

95% of authors 
voluntarily  populated 
the reference model

>70% of users retrieved 
abstracts via the model



© 2004 Medstory, Inc.
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MATCHING TRIALS

Tests that may reduce

your uncertainty    :

Leave no tern 
unstoned

Recruiting Chemotherapy Followed by Infusion of DMF6 Cells to Treat Metastatic Melanoma

Conditions: Melanoma; Malignant Melanoma;  Melanoma, Experimental

Interventions:  Drug: DMF5 Melanoma Reactive TIL;   Drug: Cyclophospamide;   Drug Fludarabine 

Trial Status / 

Relevancy

Recruiting Chemotherapy Followed by Infusion of DMF6 Cells to Treat Metastatic Melanoma

Conditions: Melanoma; Malignant Melanoma;  Melanoma, Experimental

Interventions:  Drug: DMF5 Melanoma Reactive TIL;   Drug: Cyclophospamide;   Drug Fludarabine 

Recruiting Chemotherapy Followed by Infusion of DMF6 Cells to Treat Metastatic Melanoma

Conditions: Melanoma; Malignant Melanoma;  Melanoma, Experimental

Interventions:  Drug: DMF5 Melanoma Reactive TIL;   Drug: Cyclophospamide;   Drug Fludarabine 

Recruiting Chemotherapy Followed by Infusion of DMF6 Cells to Treat Metastatic Melanoma

Conditions: Melanoma; Malignant Melanoma;  Melanoma, Experimental

Interventions:  Drug: DMF5 Melanoma Reactive TIL;   Drug: Cyclophospamide;   Drug Fludarabine 

Trial Details

Advertisements

Patient Physician

Name: John Doe Dr. Smith

123-456-7890Date of Birth: 4/4/44

Confidentially discuss this case with a professional trial counselor

View related cases

CASES

Add cases

Powered by



Knowledge Challenge

To organize the world’s knowledge

of cancer biology and therapeutics

and 

Make it actionable for 

researchers and clinicians



Planning



The Search For Cures



Succeed Slowly

1 yr3 yrs5 yrs9 yrs



Fail Fast

1 yr3 yrs5 yrs



Fail Fast

1 yr3 yrs5 yrs



Bed to Bench

1 yr3 yrs5 yrs



Bed to Bench

1 yr3 yrs5 yrs



Planning Challenge 

Adaptively plan individual treatment 

protocols to achieve optimal outcomes

while

Maximizing the learnings for other 

patients and cancer research



Learning



Learning

Reference
Models



CollabRx ONE Knowledge Levels

Omics

Pathway Analysis

Mechanism Analysis

Treatment 

Planning

Target Identification

http://www.ncbi.nlm.nih.gov/geo/
http://cancergenome.nih.gov/index.asp
http://cancergenome.nih.gov/index.asp
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•

•

Learning Challenge
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Grand Challenge: Beat Cancer




