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Magic Bus Stops

•Big Data in Healthcare – Observational Research
•Woes of Comparative Effectiveness Studies
•Point of Care Clinical Trials
•The Biomarker Story
•The VA Precision Oncology Program
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Local Learning and Care Optimization
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Chapter 1: Big Data in Healthcare
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Knowledge Generation with EHR Data

• How much can be learned at the population level?
• How much can be learned at the patient level?

• Are there “Patients like me?”
• How can we optimize learning healthcare system activities?
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The VA VistA/CPRS National EHR
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The MAVERIC Response to the 
Challenge of Personalized Medicine

‘OMICS Actionable Results
Build a 
cohort

Make data 
accessible Discover Validate Implement

Million Veteran Program 
& GenISIS

Point of Care Research & 
Precision OncologyCONFID
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The MAVERIC Response to the 
Improving Healthcare

Be a covered 
entity

Make data 
accessible Discover Validate Implement

Learning Healthcare SystemCONFID
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Cohort 
Identification

Data
Collection

Data
Cleaning

Data
Analysis

Knowledge
Generation

Traditional Observational Health Research

Publication Translation 
Gap
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Cohort 
Identification

Data
Collection

Data
Cleaning

Data
Analysis

Knowledge
Generation

Observational Research with Guideline Implementation

Publication Guideline 
Creation

Decision 
Support

Efferent 
Limb

Afferent 
Limb
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Cohort 
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Collection
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Data
Analysis

Knowledge
Generation

Prediction
Algorithm

Predicative Analytics Development

Afferent 
Limb
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Cohort 
Identification

Data
Collection

Data
Cleaning

Data
Analysis

Knowledge
Generation

Prediction
Algorithm

Results

Patient Specific
Decision Support

Local Learning with Implementation 

Individual
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Chapter 2: The Woes of Comparative 
Effectiveness Studies

CONFID
ENTIAL -

 no
t fo

r d
ist

rib
uti

on



Implementation Problem - The T2 Gap

N Engl J Med. 2011 Mar 3;364(9):842-51. doi: 
10.1056/NEJMoa1005987. 

N Engl J Med. 2013 Jul 25;369(4):307-18. doi: 
10.1056/NEJMoa1303006. Epub 2013 Jun 11.
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N Engl J Med. 2016 Jun 2;374(22):2152-8. doi: 10.1056/NEJMra1510057.
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Chapter 3: Point of Care (Integrated) 
Clinical Trials
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Cohort 
Identification

Enroll 
& Consent Randomize Intervention

Data Capture

Study DB Analysis

Decision Support

Point of Care (Embedded)  Clinical Trials
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Clin Trials. 2011 Apr;8(2):183-95. doi: 10.1177/1740774510395635
CONFID

ENTIAL -
 no

t fo
r d

ist
rib

uti
on



Use of EHR Application Layer
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Ann Intern Med. 2016 Nov 1;165(9):663-664. doi: 10.7326/M16-1208. Epub 2016 Sep 16.
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Spinal Stenosis Study
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Fusion Rate by VA Facility
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Percent of Back Surgeries that Included Fusion
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LBP with 
Spinal Stenosis Conservative Therapy

Surgery

No SpondylolisthesisNo Spinal
instability

Decompression 
with fusion

Spinal Instability

Randomize
POC-CT

Decompression
with fusion Decompression alone

Re-operation Re-operation No re-operationNo re-operation

Spondylolisthesis

( 21 - 34%)(14 - 22%)

55% 45%

18% 82%

Objective 1: 
Observational Study
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Spinal Stenosis Study Design Features

• Outcomes ascertained in randomized and non-randomized patients
• Surgical approach not controlled
• Continuous feedback of study results to healthcare providers

–Educational activity
• No inclusion/exclusion  criteria

–Evolving study population
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Chapter 4: The Biomarker Story
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JAMA. 2011 Nov 2;306(17):1914-5. doi: 10.1001/jama.2011.1605.
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VOLUME 49 | NUMBER 3 | MARCH 2017 Nature Genetics
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Learning Healthcare System Domains
(Opportunities for Participation)

Quantification – Phenotyping and Biomarker qualification (Biobanking)

Computation – Data sharing and analysis platforms (Computer Science)

Knowledge Engineering – Translational models (Data Science)

Validation – Longitudinal observational studies and POC clinical trials

Implementation – Decision support platforms (Tumor Board Application)

Education – Training programs and knowledge dissemination 

Adapted from:
Cohen Veterans Bioscience Programs: https://www.cohenveteransbioscience.org/programs/roadmap/ 
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T2 gap
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Local Learning and Care Optimization
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Chapter 5: The VA Precision Oncology 
Program
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Fed Pract. 2016 February;33(suppl 1):26S-30S
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TxDx

Current ‘Local Learning’

Time

Providers

POP Data Base

Cancer genomic 
test results

Tumor Board 
recommendations

No 
Sx Sx

CONFID
ENTIAL -

 no
t fo

r d
ist

rib
uti

on



TxDx

Local Learning Through Observations

Time

Providers

POP Knowledge Base 
with  ‘Prediction Engine’

N+1 cancer 
genome

N+1 patient

Prior N patients

Tumor Board 
recommendations
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Local Learning Through Experiments

TxDx

Time

Providers

N+1 
cancer 

genome

N+1 
patient

Prior N patients

If equipoise, 
offer 

randomization 
within routine 

care

randomized 
outcomes

Similar 
patients OutcomesTx

A

B
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The Crossroads of Clinical Care and Research

Louis Fiore
Mary Brophy
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Precision Oncology

• Individual patient tumor tissue is molecularly profiled
• Cancer treatment guided by results of the profile
• Therapies are less toxic, potentially more effective
• Molecular profiling and targeted therapies are expensive and benefit unsure
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The VA National Precision Oncology Program

• Turnkey processes established for molecular profiling
• National contracts to reduce costs
• Consultation service to assist clinicians
• New drugs made available to patients through research partnerships
• Patient data aggregated for learning and research purposes
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Goals

• Define and disseminate precision oncology best practices
• Provide standardized high quality care

–Reduce disparities
–Facilitate providers
–Engage patients

• Utilize program data to:
–Understand cost and effectiveness
–Generate knowledge on what works and what does not
–Provide opportunities for clinical trial participation
–Realize economies of scale for laboratory and drug costs
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Learning and Research in POP

• Codependence of clinical care and research programs
–Molecular profile has value only if targeted therapies exist
–Targeted therapy development requires access to patients who have 
been profiled

• Heterogeneity introduced by categorization of patents based on their 
molecular profiles results in:

–Difficulties in learning through experience in a high dimensional space
–Recruitment barriers for clinical trials that enroll based on specific 
molecular profiles

–Need for a large numbers of patients to acquire knowledge  
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Traditional Research Opportunities

• Creation of a clinical data repository to include patient demographics and 
self reported data, tumor features and molecular profile results, treatments, 
outcomes

• Intramural and sponsored clinical trials opened nationally to enable broad 
patient access

–Structure provided by the VA Cooperative Studies Program and the 
Central IRB

–Intellectual capital provided by VA clinicians and external stakeholders
–Clinical trials encouraged as the standard of care in VA
–Patients matched to clinical trials through data repository 

• Appeal to potential sponsors of partners
–Rapid enrollment into clinical trials due to size of the VA 
–Cost effective  participation given VA infrastructure and programs 
–Potential for participation in Cancer Moonshot ProgramsCONFID
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Rapid Learning Opportunities

• Analytics applied to the data repository predict expected outcomes for 
patients based on past experience 

• This knowledge is used by providers, tumor boards, researchers and 
Program sponsors for:

–Decision support
–Practice guidelines refinement
–Determination of Program effectiveness
–For publication if knowledge is generalizable

The POP is an exemplar of a  “Learning Healthcare System” where traditional 
clinical and research silos are replaced by systematic learning using scientific 

methodology in the clinical care ecosystem
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Beneficiaries

• VA Patients - State-of-the-art cancer care is delivered in a standardized 
fashion nationally without geographical disparity

• VA Cancer Care Providers – Burden is reduced by centralization of 
operational activities including facilitated access to novel therapeutics

• VA Healthcare System – Delivers the “Best Care Anywhere” with cost and 
benefit insight to facilitate ‘business intelligence’ management

• Pharma – Patients are matched to clinical trials nationally to accelerate the 
pace of clinical trial execution

• NCI and other basic scientists – The data repository and virtual tissue bank 
can be mined for scientific discovery and validation 

• Non-VA Healthcare Networks – Generalizable knowledge generated is 
shared through publications
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Players and Stakeholders

• VHA Leadership – Maintain highest quality of care within VA
• VHA Clinical Care Services – Facilitate providers and offer research 

opportunities for patients
• VHA Cooperative Studies Program – Provides clinical trial infrastructure, 

support and intellectual input 
• Pharma – Supply emerging targeted and immunotherapies 
• NCI – Sponsored researchers can re-use artifacts of the Program
• FDA – New models of clinical trial enrollment can be studied such as 

‘Distributed Enrollment’ and ‘Point of Care’ studies
• Non-VA Healthcare Systems – Through participation in VA sponsored 

research activities
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Barriers

• Slow adoption of Precision Oncology by the clinical community
–Overcome by establishment of best practices, creation of centralized 
work processes to facilitate implementation, and provision of access to 
novel therapeutics

• Medical center support 
–Funding for tumor sequencing and program implementation must be 
recognized as clinical responsibilities

• Research community “Balkanization”
–Researchers must collaborate on efforts and share resources (data) to 
enhance healthcare while creating generalizable knowledge

• Current clinical trial regulatory and operational bottlenecks
–Novel approaches are required in an era of more effective or less toxic 
therapies and smaller eligible patient sample sizes  CONFID
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