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Thisfocus allows usto provide our clients with the most in-depth and accurate research on the critical technology and
adoption trends occurring throughout the healthcare sector. Areas of current research focus include among others:
Clinician Network Management, Cloud-computing Models for Healthcare, IT-enabled Accountable Care Organiza-
tions, Care Coordination, Adoption of Mobile Technology and Consumer-facing Healthand Wellness Applicationsand

Services.

Using a pragmatic, evidence-based research methodology with a strong emphasis on primary research, Chilmark Re-
search structuresitsresearchreportsto serve the needs of technology adopters, consultants, investors and technol-
ogy vendors. In addition to reports for the general market, Chilmark Research performs research for clients based on
their specific needs. Such research has included competitive analyses, market opportunity assessments, strategic as-

sessment of market and vendors for partnership and/or acquisition.

In 2012, Chilmark Research launched its newest service, the Chilmark Advisory Service (CAS). The CAS was created
in direct response to clients’ request for a continuous feed of research on the most pertinent trends in the adoption
and use of healthcare IT. Thisis an annual subscription that provides not only access to a number of re-search reports
throughout the year, but also direct access to Chilmark Research analysts to answer specific client needs. Please con-

tact us directly for further information about CAS.

Chilmark Research is proud of the clients it has had the pleasure to serve including Abbott Labs, Bluetooth Special In-
terest Group, Catholic Healthcare East, Cerner, HCA, Highmark, IBM, Kaiser-Permanente, McKesson, McKinsey, Mi-
crosoft,and Thomson Reutersto name a few. Itis our hope that at some future date we will have the pleasure to serve

you as well.
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Executive Summary

Precision medicine (PM) is slowly entering the mainstream of health and medical discourse but is still a term in
need of concise definition to move beyond the origins in genomics to the present, where PM must also encompass
population health management.

The most effective manner to build a bridge between past and present is to define PM as an “effort to collect, integrate,
and analyze multiple sources of genetic and non-genetic data and applying data analytics and machine learning/Al to
develop insights about health and disease that are tailored to an individual.” *

There has always been a tension between medicine based on the response of the average of a population and
medicine based on the needs of the individual. PM promises new therapies based on an individual’s characteris-
tics and lifestyle. The goal is to improve health monitoring, optimize pharmaceutical interventions, and contrib-
ute to better population health interventions.

Long-term success in PM will demand a great deal of innovation in new business models that can create sustain-
able revenues as biopharmaceutical companies move from the one-size-fits-all paradigm to products and servic-
es that address much smaller markets. As digital biomarkers that identify sub-populations for targeted therapies
become more mainstream, the evidence base to support payment mechanisms will need to be developed across
the industry in a manner that fits within the emergence of value-based payment dynamics. The first step in mov-
ing in this direction is developing better ways to integrate the new biological insights from -omic R&D into the
point-of-care that is actionable for clinicians and patients. However, doing this is not an easy task with today’s
health IT infrastructure.

PM has the potential to change the way we conceptualize disease based on insights at the molecular level as the
fundamental knowledge of biology linking genetics, microbial flora, neuroscience and even quantum biology pro-
gresses. This, however, is a long-term process that will span the coming decades. In the near term, we will see
steady progress in basic insights that -omic fields produce; however, clinicians and patients will need to balance
substantial uncertainty across many diseases, especially in cases of co-morbidities, and still leave room for the
play of subjective interpretations nested in these new forms of data.

Integrating the rapidly growing but incomplete knowledge base with clinical and patient interpretations does not
have to be an either/or situation. Furthermore, as clinical decision support systems and PM platforms evolve and
ultimately converge, the burden of accessing and interpreting new insights will be facilitated by better artificial
intelligence/machine learning (Al/ML) tools and improving interoperability across disparate systems.

KEY TAKEAWAYS

PM will catalyze new approaches to using data for quality improvement and biopharma business models as well
as financing mechanisms. PM introduces a range of new data types that will need to be linked to healthcare’s
diverse pre-existing data sources and outcomes data and will increasingly play a role in drug pricing.

Computational phenotyping will transform the way that patient cohorts are identified for targeted treatments
and, potentially, value-based risk stratification. PM-derived insights will enable clinicians to identify, stratify,
and manage populations more accurately with clinical programs and interventions that better address quality
and cost goals.
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Please refer to Table of Contents for complete
view of topics covered in the full report.
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Acronyms Used

ACG Adjusted Clinical Groups MACRA /l;\/ledicare Accessand CHIP Reauthorization
ACO Accountable Care Organization ci
Al Artificial Intelligence MDS Long-Term Care Minimum Data Set
AMC Academic medical center MIPS Merit-based Incentive Payment System
API Application programming interface ML Machine Learning
B| Business intelligence MSSP Medicare Shared Savings Program
CHF Congestive heart failure MU Meaningful use
CIN Clinically integrated network NCQA National Committee for Quality Assurance
CMS Cent.ers for Medicare and Medicaid NLP Natural.Language Processing
Services NPR Net patient revenue
COPD Chronic obstructive pulmonary disease NQF National Quality Forum
CPT Current Procedural Terminology ONC Office of the National Coordinator
caM Clinical quality metric OON Out of network
CVvD Cardiovascular disease P4pP Pay for performance
DRG Diagnosis-related group P4R Pay for reporting
DSRIP Delivery System Reform Incentive Payment PAC Post-acute care
EBM Evidence-based medicine PBM Pharmacy benefits manager
ED Emergency department PCMH Patient-centered Medical Home
EDW Enterprise data warehouse PEPM Per employee per month
EHR Electronic health record PM Precision Medicine
EMR Electronic medical record PMI Precision Medicine Initiative
ETL Extract, transform, and load PMPM Per member per month
FFS Fee-for-service PMPY Per member per year
FHIR Fast Healthcare Interoperability Resources PPPM Per provider per month
HCC Hierarchical Condition Category PPS Performing Provider System
HCO Healthcare organization PQRS Physician Quality Reporting System
HEDIS Healthca_re Effectiveness Data and RCM Revenue cycle management
Information Set RDBMS  Relational Database Management System
HHS Health and Human Services REST Representational state transfer
HIE Health information exchange 545 Sync 4 Science
HIT Healthcare information technology SDoH Social determinants of health
— Health Level 7 SNF Skilled nursing facility
ICD International Classification of Disease SNOMED  Systematized Nomenclature of Medicine
IDN Integrated Delivery Network sqL Structured query language
IQR Inpatient Quality Reporting TJC The Joint Commission
IRF Inpatient rehabilitation facility VBC Value-based care
T Information technology VBP Value-based Payment
LTPAC Long term and post-acute care VBR Value-based Reimbursement
MA Medicare Advantage
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