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Precision Medicine in an Era of Value Based Medicine 



Objectives 

• Promise of precision medicine 

• Challenges 

• On-going precision medicine projects 

• Innovations 





The Promise of Precision Medicine 

• With limited health care dollars, we need to improve response rates and survival 

with our treatments 

 

• Tailoring therapy for patients based upon molecular characteristics of the tumor 

can lead to impressive responses 

 

 



Shifting treatment paradigms 

Robson, NEJM (2017) 

 

Chemo RR 5% 

 

TRK fusion - RR 78% 

Shepherd FA, et al. JCO 2000 

Drilon A, et al. NEJM 2018 



Genomic driven therapy can have dramatic results 

Wagle, JCO (2011), Chapman, NEJM (2011) 

A 38-year-old man with BRAF-mutant melanoma and miliary,  

subcutaneous metastatic deposits. Photographs were taken  

(A) before initiation of vemurafenib 

(B) after 15 weeks of therapy with vemurafenib 

(C) after 23 weeks of therapy. 



The Shifting Focus of Clinical Trial Design Towards Precision Medicine 

 

Yap, et al, “Envisioning the future of early anticancer drug development” 



What are the challenges of genomic medicine? 
 

 

 

 



Goldstein, et al, Oncology, 2015 

Value of Genomic Testing has to be critically evaluated 



Most patients want their genomic information 

Somatic Results Germline Results 

Gray, Genet Med (2016); Meric-Bernstam, ASCO 2015 (Abstract 1510) 

Hamilton, JOP (2017) 

Dana-Farber, MD Anderson and Memorial Sloan Kettering studies:  

• Most patients want genomic results 57%-99% 



Incidental findings are common in cancer patients 

Amendola et al.,(2015, Genome Res); Parsons et al. 2016 (JAMA Onc) 

Zhang et al., NEJM (2015); Schrader et al., 2016 (JAMA Onc);  

Mandelker et al, JAMA (2017); Gray ASCO 2015 (Abstract 1510) 
 

Incidental findings 

18% 

82% 

Advanced Cancer Patients  
  

N=1040 

• Approximately 1.7 million cases of cancer each year therefore  

• Up to 269,000 cancer patients with incidental findings each year 

Large Somatic Gene Panel 
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Somatic panels can reveal unexpected 

germline results 



Phase 1 trial evaluating cisplatin, gemcitabine, and veliparib in 2 patient cohorts: Germline 

BRCA mutation carriers and wild-type BRCA pancreatic ductal adenocarcinoma 

• Gemcitabine 600 mg/m2 and cisplatin 25 mg/m2 

on days 3 and 10 of a 21-day cycle 

 

• Veliparib given orally twice daily on days 1 to 12 

 

• Continuous dosing of veliparib resulted in grade 

4 neutropenia and thrombocytopenia (DLT’s) 

O’Reilly EM, et al. Cancer. 2018 Apr 1;124(7):1374-1382. 



Challenges of genomic medicine 

• Most patients don’t have actionable 

mutations 

• Limitations in knowledge/ insufficient 

evidence 

• Flaws in interpretation 

– Both providers and patients 

– Lack of understanding about how to 

advance new knowledge into general 

care 

• Need for molecular tumor boards 

 

 Institute of Medicine (2001), McNiff JOP (2014), Abernethy, JCO, 2010 

 

• Future of artificial intelligence in 

medicine 

 

 

 

 

 

• Caution 

– Programming the algorithms may 

also inherit our biases 

– Training sets lack diversity. 

 



How do we achieve success with precision medicine? 

 

• Mutations are rare 

 

• Need available trials to accrue 

patients 

 

• Robust biomarker analysis 



Precision Medicine Trials 

 • Afatinib - EGFR  

• Crizotinib - MET amp, MET ex 14 sk, ALK, ROS1  

• AZD9291 - EGFR T790M  

• Trastuzumab and Pertuzumab - HER2 amp  

• TAK-228 - mTOR  

• TAK-228 - TSC1 or TSC2  

• Trametinib - GNAQ/GNA11 

• Vismodegib - SMO/PTCH1 

• Sunitinib - cKIT mut  

• Larotrectinib - NTRK fusions  

• AZD1775 - BRCA1 or BRCA2  

 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi25_3yofnbAhXACDQIHSaUCz0QjRx6BAgBEAU&url=https://www.clinicalomics.com/articles/a-proper-match-new-ngs-method-up-to-snuff-for-tumor-analysis-in-nci-match-clinical-trial/991&psig=AOvVaw2oQiX10wIJr3ddWGpjeChk&ust=1530374992484379


 • Axitinib - VEGFR 

• Bosutinib – Bcr-abl, SRC, LYN, LCK 

• Crizotinib – ALK, ROS1, MET 

• Palbociclib – CDKN2A, CDK4, CDK6 

• Sunitinib – CSF1R, PDGFR, VEGFR 

• Temsirolimus – mTOR, TSC 

• Trastuzumab and Pertuzumab – ERBB2 

• Vemurafenib and Cobimetinib – BRAF V600E 

• Cetuximab – KRAS, NRAS, BRAF 

• Dasatinib - Bcr-abl, SRC, KIT, PDGFRB, EPHA2, 

 FYN, LCK, YES1 

• Regorafenib – RET, VEGF1/2/3, KIT, PDGFRB, 

 RAF-1, BRAF 

• Olaparib – BRCA1/2, ATM 

• Pembrolizumab – POLE/POLD1, high TMB 

• Nivolumab and Ipilimumab – MSI high, high TMB 



Industry Sponsored Precision Medicine Trials 

• My Pathway (NCT02091141) – Genentech 

– HER2 overexpression or amplification 

– EGFR-activating mutations 

– BRAF V600 mutations  

– Activating mutation of smoothened [SMO] or loss-of-function mutation of protein patched 

homolog-1 [PTCH-1] 

– ALK gene rearrangements, ALK mutations, ALK copy number gain  

– PD-L1 copy number gain/amplification, deficiency in mismatch repair enzymes (dMMR), high 

levels of microsatellite instability (MSI-H) or elevated tumor mutational burden (TMB >=10 

mutations/ MB). 

 

• Signature Trial – Novartis 

– Trial is opened when a patient is identified 



“Phenotype to Genotype” trial 

• The “Exceptional Responders” study 

– NCI will collect up to 300 samples to successfully analyze 100 cases 

 

– As of November 21, 2017, the Exceptional Responders study accrual goals have 

been met, and the study is now closed to accrual 

 

– Discover molecular features in the tumors that may predict benefit to a particular 

drug or type of drug 

 

– The molecular and clinical information (de-identified) will be placed into a large 

database and shared with other approved researchers so that they can help 

determine why the patient(s) had such an exceptional response 



Building for the future 
 



CONFIDENTIAL   

Mission: Accelerating cancer 
discovery and delivering hope 
through collaborative learning 

and partnerships.  

http://www.cityofhope.org/home
http://www.ucdenver.edu/academics/colleges/medicalschool/centers/cancercenter/Pages/CancerCenter.aspx


Meeting the Challenges of Therapy Development and Clinical Trials  

• Trials are too slow and costly 

• Individual patients identified for 

trial at time of need 

• High ratio of screening to actual 

enrollment 

• Costs of bringing a drug to 

market estimated to be $2.6 

billion1 and take 10 – 15 years2 

• Patients with aggressive disease 

often have narrow “trial matching 

window”, making enrollment 

especially challenging    

21 

 

(1) Tufts Center for the Study of Drug Development 

(2) PhRMA 

Challenges: 

 Enroll high volume of patients in 

Total Cancer Care (TCC) Protocol 

through ORIEN 

 Anticipate need of patients enrolled 

in TCC by understanding patients 

clinical and molecular properties 

 Follow TCC consented patients over 

time and track disease 

progression/recurrence 

 Proactively Identify patients that 

are appropriate for target-based trial 

 Rapid accrual, less cost, meeting 

patient need 

ORIEN Solution: 



NCI-MATCH: In Silico Identification of Patients 

22 

Clinical Criteria 

 Histologic or cytologic confirmation 

of advanced, unresectable or 

metastatic solid tumors 

 ECOG ≤ 1 

 NO Heart Failure 

Using ORIEN Avatar, your team can 

query the database for patients meeting 

inclusion/exclusion criteria for the trial… 

Molecular Criteria 

 EGFR, BRAF, NF2, KIT, or 

PIK3CA mutation 

…in order to identify potentially 

eligible patients.  

Potentially Eligible Patients 

White

African American

Hispanic

Native American

Asian American



• Patients in 
curated data set 

790 

• Alive 440 

• Stage III and IV 242 

• No Heart Failure 231 

• Acceptable Performance Status 131 

• EGFR, BRAF, NF2, KIT, PIK3CA 
mutations 

47 

• Exclude Crizotinib, Dabrafenib, 
Trametinib and Trastuzumab 

44 

23 23 

NCI-MATCH: Summary of Query Results 





Liquid Biopsies 

• EGFR-mutated lung cancer -

monitoring treatment response 

through liquid or tumor biopsies is 

considered standard of care 

 

– Appearance of the EGFR T790M 

mutation prompts the switching of 

therapies to osimertinib  

West H, Jin JO. Circulating Tumor Cells. JAMA Oncol. 2015;1(3):394. 



Liquid Biopsies 

• Serial samples can be obtained 

– Safe 

– Non-invasive 

 

• Profile tumor landscape as tumor is 

shed into the bloodstream 

 

• A negative liquid biopsy is not 

considered actionable – need to 

obtain tumor tissue 

 
Haber DA and Velculescu VE, (2014) Cancer Discov 4:650-661 



We continue to make progress 

• Actionable mutations 

 

• Gene expression signatures 

 

• Biomarkers for immunotherapy 

 



TAILORx Methods: Treatment Assignment & Randomization<br />Accrued between April 2006 – October 2010  

Presented By Joseph Sparano at 2018 ASCO Annual Meeting 



TAILORx Results: Impact on Care 

Presented By Joseph Sparano at 2018 ASCO Annual Meeting 



FDA Grants Accelerated Approved – May 2017 

• The objective response rate (ORR) 

with pembrolizumab was 39.6% 

(95% CI, 31.7-47.9), including 11 

(7.4%) complete responses (CRs) 

and 48 (32.2%) partial responses 

(PRs). The ORR was 36% in patients 

with CRC and 46% in patients with 

other tumor types.  

 

• 1st drug to be approved based on a 

tumor’s biomarker regardless of the 

tumor’s original location 

 

Pembrolizumab in MMR deficient cancers 

 

Le DT, et al. N Engl J Med 2015; 372:2509-2520 



Promise of precision medicine 

Figure from Manchester Precision Medicine Institute  



Conclusions 

• Precision medicine is powerful – potentially reduce toxicities while improving 

responses 

 

• Collaborative effort is needed to advance precision medicine 

– Biomarker development 

– Molecular tumor boards 

– AI 

 

• Data collection essential component 




