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Topics
1. Background & Context: 

Biomarkers & Real World Data 
(RWD)

2. A case study in bridging data 
silos to unlock the potential of 
RWD

3. Potential impact of RWD on 
immunotherapy research and 
development



Biomarkers & Real World Data (RWD)

BACKGROUND
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Biomarkers in 
Cancer 
Immunotherapy

Increasing importance 
Growing complexity
Emerging challenges

Complexity
No single biomarker today completely 
predicts who will or won’t respond to 
immunotherapy

Heterogeneity
Each study looks at a single therapy or 
regimen, specific endpoints, select 
biomarkers and thresholds

Generalizability
Clinical trials study selected populations –
how do these results apply to the range of 
patients treated in the “real world”



Real World 
Data is 
emerging as a 
key enabler

Numerous efforts are actively underway to 
bridge data silos (genomic + clinical data) 
and institutional silos (across institutions 
and across practice settings) to begin to 
apply real world data to important 
problems in oncology

PMEC

ACADEMIC MEDICAL CENTERS

CONSORTIA

INDUSTRY COLLABORATIONS



Use of Real World Evidence
Beginning to understand opportunities to use real world endpoints derived from the EHR



The Clinicogenomic Database (CGDB)

A CASE STUDY

A collaboration between a genomics lab (Foundation Medicine) and 
an EMR/data company (Flatiron Health) to bridge real world data silos



1 Frampton et al., Nature Biotech 2013

FoundationCORE™
Building a World-Class Genomic Database

2000+ samples
sent each week to 

Foundation Medicine 
for analysis from 
100s of centers 

across the country

Sequencing
is performed on a 
highly validated1

platform, identifying all 
classes of mutations in 

>300 genes

Reports
are sent to ordering 

doctors with genomic 
findings and therapies 
and trials to consider

FoundationCORE™
contains >200,000 de-

identified results, including 
genomic alterations, tumor 

mutational burden, 
microsatellite instability 

(MSI), and, for many 
patients, PD-L1 results
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Flatiron: EHR data integrated at the source

Cloud-based oncology-specific 
electronic health record.

An analytics platform for 
Academic Institutions 

Consider updated slide with # of 
sites / patients / providers
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Linking genomic and clinical datasets

Flatiron
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Patient IDs hashed again

This entire process is repeated quarterly at 

FH-FMI for longitudinal refresh of the data 

(e.g., new chart abstraction)

Final linked clinico-genomic dataset cannot 

be re-identified or linked to other FH or FMI 

datasets (unique patient ID)



Singal et al., ASCO 2017

• Validation paper



Potential Impact of RWD

APPLICATIONS

RWD may help address some of the existing challenges with 
cancer immunotherapy biomarker research



https://www.statnews.com/2018/06/22/immunotherapy-elderly-cancer-treatment/

Opportunity 1: Generalizability
Clinical trial results, especially for genomic populations, may benefit from RWD for generalizability

Half of cancer patients are over the age of 65, while 
only 17% of patients in clinical trials are

Studies of rare biomarkers, especially when 
histology agnostic, often include few (or no)

patients in some histologies



Challenge 1: Generalizability
Real world data can help us evaluate non-clinical trial populations

In the Flatiron-Foundation Medicine Clinicogenomic Database of ~4000 patients with non-small cell lung cancer:

Did Not Receive 

Immunotherapy

(n=2778, 68%) >65yo

(n=698, 54%)

<65yo

(n=588, 46%)Received

Immunotherapy 

(n=1286, 32%)



Agarwala et al., ASCO-SITC, 2018



1Hellmann MD et al. N Engl J Med 2018;378:2093-2104
2Socinski MA et al. N Engl J Med 2018;378:2288-2301

Opportunity 2: Heterogeneity
Each study studies individual patient populations, therapies, and biomarkers

CHECKMATE-2261

Therapies: Nivolumab + Ipilimumab
Biomarkers: PD-L1 (multiple thresholds), Tumor 
Mutational Burden (10 mut/Mb)

KEYNOTE-1892

Therapies: Pembrolizumab + Chemotherapy
Biomarker: PD-L1 (multiple thresholds)



Opportunity 3: Complexity
RWD can help tackle the complexity of immunotherapy response and resistance

Observations from 4 patients who developed resistance to 
immunotherapy in melanoma at a single academic medical 

center, who ultimately underwent advanced sequencing

Combining RWD from multiple academic medical centers 
led to the discovery of a new resistance mechanism for 

immunotherapy

Zaretsky JM et al. N Engl J Med 2016;375:819-829 Skoulidis F et al. Cancer Discovery 2018



Concluding 
thoughts & 
Open 
Questions

Concluding Thoughts

• Multiple real world data sets are emerging: across 
academic medical centers, consortia, and industry-driven 
initiatives.

• These datasets can complement and extend data 
generated through clinical trials – helping generalize 
findings, evaluate multiple therapies with common 
biomarkers, and explore the complexity of evolving disease.

• Additional applications could include better trial design and 
assessment of post-approval efficacy, especially of histology 
agnostic therapies

Open Questions

• Can real world data be used to accelerate development of 
therapies for niche patient populations by serving as a 
real world control arm?

• Can real world data be used to facilitate discovery of new 
targets and combinations, perhaps by engaging patients in 
research?

• How will complex biomarkers ultimately be translated into 
clinical care and decision making, and what role will real 
world data and technology play?
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