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Disclosures

• COI: I am an advisor to Helio Genomics, an early cancer diagnostics company

• I am not an expert in this area, but what follows will be my own opinionated 
and relatively free-form discourse on this general topic

• If you want to hear from some real experts:

Dr. Jill Barnholtz-Sloan
NIH Center for Biomedical Informatics & Information Technology

Utilizing Data to Make Advancements for Cancer
Wed July 24 1:00 pm

Dr. Eric Stahlberg
NCI Frederick National Laboratory

Around the Corner: 
Peering into the Future for Personalized Precision Health

Tue July 23 1:00 pm



D'où Venons Nous / Que Sommes Nous / Où Allons Nous
(Where do we come from? / What are we? / Where are we going?)

Paul Gauguin 1897 
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A story about rediscovering a targeted cancer drug

• 2000: Dave Fry and Peter Toogood at Parke-Davis synthesize PD-0332991,                         a 
selective inhibitor of CDK4/6

• 2003: Pfizer acquires Parke-Davis. Clinical development of PD-0332991 is de-emphasized

• 2004: A phase 1 clinical trial of PD-0332991 in patients with relapsed/refractory solid 
tumors shows no major clinical responses, dose-limiting toxicity is myelosuppression



A story about rediscovering a targeted cancer drug

• 2007: Dr. Dennis Slamon at UCLA obtains access to PD-0332991

• 2008: Slamon’s Translational Oncology Research Lab analyzes                                        
PD-0332991 in a panel of >600 biochemically and genetically                            profiled 
defined cancer cell lines in a 6-day proliferation assay

• 2009: Specific activity of PD-0332991 is seen vs. ER+ breast cancer cells

• 2011: Dr. Richard Finn at UCLA runs a phase 1/2 study in 165 women with advanced 
ER+ breast cancer ± letrozole. Median PFS increased from 10 mo to 20 mo.



A story about rediscovering a targeted cancer drug

• 2013: Pfizer launches a randomized phase 3 study of PD-0332991 (now palbociclib) 
in ER+ HER2– advanced breast cancer

• 2015: Positive trial results published in NEJM.                                                      
Palbociclib receives accelerated approval from FDA

• 2017: Ribociclib (Novartis) approved by FDA for HR+ HER2– met breast cancer

• 2018: Abemaciclib (Lilly) approved by FDA for HR+ HER2– met breast cancer

• It took 15 years for the therapeutic potential of CDK4/6 inhibitors to be realized…



Can we do better than this?



An AI-based drug development story: Insilico



An AI-based drug development story: Insilico

• Identified a potential novel drug target 
for idiopathic pulmonary fibrosis (IPF)

• AI-generated structure of this 
(undisclosed) target

• In silico selection and optimization 
of a small molecule inhibitor

• POC testing in a bleomycin-induced 
mouse pulmonary fibrosis model

• First-in-human PK study in healthy volunteers

• Launched phase 2 in Feb 2024 in IPF (total cost ~$2M)
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Cancer risk assessment: polygenic risk scores

• Cancer risk assessment is straightforward with highly penetrant cancer susceptibility 
genes (e.g. BRCA1 in breast cancer: 85% lifetime risk)

• But what about cancers where the incremental impact of multiple genotypes with 
low individual attributed risk needs to be assessed? (~1 out of 8 women = 13% will 
get breast cancer in their lifetime)



Cancer risk assessment: polygenic risk scores

• Illumina Global Diversity Array ( 1.8M SNPs)

• What to do with the data? (Breast cancer: decrease alcohol consumption, lose weight, 
avoid HRT, change mammography schedules, prophylactic mastectomy?)



Cancer early diagnosis: 
Multi-Cancer Early Detection (MCED) Tests 

• Galleri detects specific methylated sites 
in circulating cfDNA

• Test algorithm trained on a “control” 
group (no h/o cancer, adherent to screening)

• Major issue: low sensitivity for early
stage cancer

• Need for specific f/u for positive tests
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Multi-Omics data and cancer therapeutics

• Current paradigm: sequence tumor → identify druggable target → 
try targeted therapy → publish case report of successful response

• Efforts to scale this approach: NCI MATCH, ASCO TAPUR

• UC Data Warehouse: omnibus source of Epic-derived patient data

• What is needed: technology to analyze genomic, 
epigenomic, transcriptomic, and proteomic patient data 
that is correlated with outcomes



Multi-Omics data and cancer therapeutics



Spatial ‘Omics: the next frontier?

Courtesy Dr. Peter Sorger, MIT



Spatial ‘Omics: Numerous platforms, limited clinical application yet



Spatial ‘Omics: An example from Oregon Health & Science Univ.

Courtesy Dr. Gordon Mills, Director of Precision Oncology at Knight Cancer Institute, OHSU



Spatial ‘Omics: An example from Oregon Health & Science Univ.

BRCA1/2 WT advanced breast cancer treated with PARP inhibitor

Courtesy Dr. Gordon Mills, Director of Precision Oncology at Knight Cancer Institute, OHSU



Spatial ‘Omics: An example from Oregon Health & Science Univ.

Courtesy Dr. Gordon Mills, Director of Precision Oncology at Knight Cancer Institute, OHSU



Spatial ‘Omics: An example from Oregon Health & Science Univ.
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AI and medicine: hope or hype?

Things AI will definitely be good for:

• Interpretation of any images:

Radiology

Pathology

Dermatology



AI and cancer: hope or hype?

Things AI will probably be good for:

• Compilation of medical records/charting

• Differential diagnosis History

LabsExam



AI and cancer: hope or hype?

Things AI will might be good for:

• Mining big data sets for novel insights into disease pathogenesis & therapy



February 26, 2020

Thank you
& Discussion

A Comprehensive Cancer Center
Designated by the National Cancer Institute


