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The Learning Healthcare System

• Goal: to improve care by delivering knowledge in real time where clinical decision making occurs

• Traditional research methods, well suited for scientific discovery and drug development, fall short
of providing health care systems with pragmatic information in 2 important ways:

• Current funding and institutions cannot support comparative effectiveness studies in
sufficient numbers to answer the plethora of important clinical questions that confront health
care providers (HCPs). The resultant knowledge gap manifests in treatment variability based
on clinician impression rather than direct evidence.

• Inability to make full use of the knowledge acquired in treating past patients to determine the
best treatment option for the current patient.
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The Learning Healthcare System

Multiple models for implementation of a LHS have been 
proposed to meet the mandate issued by the Institute of 
Medicine to transform healthcare systems, with three essential 
elements.
A. the creation of clinical knowledge bases to integrate and 

manage a growing volume and variety of data
B. the generation of actionable knowledge using real-world 

evidence and advanced analytics and
C. the delivery and application of these newly discovered 

insights (knowledge) to improve patient care as well as the 
iterative adaptation based on performance.

Friedman et al., Year Med Inform 2017
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• Not all problems need a LHS approach

• Interventions and treatment optimized for the individual

• Technology is critical

• Relevant knowledge needs to be accessible at the point of care in real time

• Integrating observational studies or clinical trials with the process of routine clinical care settings

• Establish a community of learners

• Adhere to participatory design principles

• Consider the context of the culture, resources, and population of the organization

• Implementation can be done at any level of the organization and resources

• Conduct pilots

LHS Key Themes
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A. the creation of clinical 
knowledge bases to integrate 
and manage a growing volume 
and variety of data

B. the generation of actionable 
knowledge using real-world 
evidence and advanced 
analytics and

C. the delivery and application of 
these newly discovered insights
(knowledge) to improve patient 
care as well as the iterative 
adaptation based on 
performance.

C

B

A

NPOP: VA National Precision Oncology Program; CPRS: Computerized Patient Record System; CDW: Corporate Data Warehouse
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Prediction-Augmented Lung Cancer Screening

Tanner Caverly, Nichole Tanner, Renda Wiener
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• Implementation of a LHS can be challenging, and application must be 
considered within the context of the broader institutional culture, available 
resources, and patient population.

• The full benefit of an LHS approach can only be achieved when new research 
advances become rapidly accessible at all points of patient care.

• BRIDGE ecosystem not only integrates relevant technologies but also 
includes a research and clinical user base committed to continual 
improvement and expansion of its applications.

• There is a lack of real-time data access and integration with our EHR (24-hr 
delay).

Discussion & Limitations 
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The delay between new medical discoveries and when those discoveries are 
put into practice at a patient’s bedside is unacceptable for our Veterans with 
cancers. We are hopeful that our BRIDGE effort described here will provide 
the technologic tools necessary to unite our research and clinical 
communities under an LHS framework to provide the best care possible.

Conclusion
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