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Background and Significance

The Precision Medicine Initiative (PMI), launched in 2015,
ignited several projects across federal government to lead
the way for the nation to improve the effectiveness of care
delivery by moving away from a “one-size-fits-all” approach.1

The All of Us Research Program (All of Us) led by the National

Institutes of Health (NIH) is a leading example of these
projects.2 All of Us is building a cohort of one million people
who are donating their health data, including genomic data, to
speed up the rate at which health research can lead tomedical
breakthroughs.3 In a related effort, the National Cancer Insti-
tute is advancing precision oncology by “expanding precision
medicine clinical trials, overcoming drug resistance,
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Abstract Background Making genomic data available at the point-of-care and for research is
critical for the success of the Precision Medicine Initiative (PMI), a research initiative
which seeks to change health care by “tak(ing) into account individual differences in
people’s genes, environments, and lifestyles.” The Office of the National Coordinator
for Health Information Technology (ONC) led Sync for Genes, a program to develop
standards that make genomic data available when and where it matters most. This
article discusses lessons learned from recent Sync for Genes activities.
Objectives The goals of Sync for Genes were to (1) demonstrate exchange of genomic
data using health data standards, (2) provide feedback for refinement of health data
standards, and (3) synthesize project experiences to support the integration of
genomic data at the point-of-care and for research.
Methods Four organizations participated in a program to test the Health Level Seven
International (HL7®) Fast Healthcare Interoperability Resources (FHIR®) standard,
which supports sharing genomic data. ONC provided access to subject matter experts,
resources, tools, and technical guidance to support testing activities. Three of the four
organizations participated in HL7 FHIR Connectathons to test FHIR’s ability to
exchange genomic diagnostic reports.
Results The organizations successfully demonstrated exchange of genomic diagnostic
reports using FHIR. The feedback and artifacts that resulted from these activities were
shared with HL7 and made publicly available. Four areas were identified as important
considerations for similar projects: (1) FHIR proficiency, (2) developer support, (3) project
scope, and (4) bridging health information technology and genomic expertise.
Conclusion Precision medicine is a rapidly evolving field, and there is opportunity to
continue maturing health data standards for the exchange of necessary genomic data,
increasing the likelihood that the standard supports the needs of users.
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developing new laboratory models for research, and develop-
ing a national cancer knowledge system.”4 The Food and Drug
Administration (FDA) isdevelopingnewregulatoryapproaches
for evaluating next-generation genomic sequencing technolo-
gies and launchedprecision FDAa crowd-sourced, cloud-based
platformwhere the community can test, develop, and validate
next-generation sequencing (NGS) software and methods.5

The Office of the National Coordinator for Health Information
Technology (ONC) is participating in the PMI by accelerating
opportunities for innovativecollaboration throughpilot testing
of standards that support health information technology (IT)
interoperability for research, encouraging adoption of policies
and standards to support privacy and security, and advancing
standards that support a participant-driven approach to pa-
tient data contribution.6

Subsequently, other federal agencies joined the PMI in-
cluding the Office for Civil Rights, Veterans Affairs, Depart-
ment of Defense, and others. Most recently, the Health
Resources and Services Administration is supporting com-
munity health center participation in the All of Us Research
Program.7 The 21st Century Cures Act legislatively estab-
lished the roles of NIH, FDA, and ONC in leading the nation
toward broadly available precision medicine.8 Collectively,
the PMI-related programs and this legislation chart the path
for the development and implementation of innovative
technologies that can realize precisionmedicine nationwide.

The concept of precision medicine has a long history, and
its scope has expanded to include new data types as technol-
ogy has evolved to collect and analyze increasing informa-
tion about how we live, work, and play.9,10 A critical
component of precision medicine is genomic data. Techno-
logical advances in genomic testing have brought the possi-
bility of precision medicine at the molecular level to the
present.11 There have been exciting developments in preci-
sion medicine as genomic data have successfully been incor-
porated into the provision of care for certain use cases.12 This
success may encourage health care providers to implement
precision medicine to keep pace with the evolving science
and consumer expectations for better care and tailored
treatment. To facilitate the use of genomic data at the
point-of-care and for research, it must be available in stan-
dardized, computable formats, which is currently not com-
mon practice.13 Recent work has found inconsistences in
how genomic information is shared and delivered at the
point-of-care, whichmaymake it more difficult for clinicians
to interpret and use that information in clinical practice.14

Some efforts have been made to harmonize relevant data
needed for precision medicine research creating an impera-
tive for standards development and testing in this field.15

The Health Level Seven International (HL7) Fast Healthcare
Interoperability Resources (FHIR) standard is considered a
foundational health information standard for the interopera-
ble exchange of electronic health data.16 FHIR leverages appli-
cation programming interfaces (APIs) to securely share
discrete, structured data rather than unstructured documents
that are difficult to parse. FHIR has shownpromise in enabling
standardizedexchangeof relevantclinical information inother
use cases suchas family planning and reproductivehealth, and

effective matching of patients to platelets.17,18 Effective use of
standardssuchasFHIR,however, requiresaccurately reflecting
the needs of relevant clinical use cases, such as sharing all
clinical data needed to interpret genomic information and
deliver precision medicine.19 Testing standards as they are
being developed is critical to inform their development and
help ensure they meet user needs.

ONC launched Sync for Genes in 2016 as part of the PMI at a
time of rapid advancements in interoperability standards for
health IT. ONC designed Sync for Genes to advance develop-
ment and testing of standards that support the sharing of
genomic data. Sync for Genes used a cohort model to facilitate
knowledge sharing, which is critical in emerging fields and
domains. Sync for Genes organizations tested mature and
emerging health IT standards, including the FHIR standard,
and identified critical elements and challenges that need to be
overcome tomake actionable genomicdata available electron-
ically when and where it matters most.20

The findings and results from the first phase of Sync for
Genes (Phase 1), which concluded in 2017, contributed to the
development of the FHIR Clinical Genomics Implementation
Guide and the Clinical Genomics Domain Analysis Model,
which are artifacts that support the implementation of the
FHIR standard for the exchange of clinical genomics data.20,21

Phase 1 explored the ability to use FHIR for querying, how to
defineandusevalue setswithin FHIR, and considerationswhen
using containedFHIR resources.Phase1 identified several areas
for future focus, which informed the next steps for Sync for
Genes (referred to here as Phase 2). This included the testing of
additional use cases and demonstrating data exchange among
multiple stakeholders. This article describes the approach and
findings fromPhase 2,which ended inMarch 2019, focusing on
lessons learned that organizations may find helpful when
making genomic data available at the point-of-care.

Objectives

The goal of Phase 2 was to demonstrate exchange of
genomic data using health data standards by engaging
four organizations to test the FHIR Clinical Genomics spec-
ification for specific use cases. These individual projects and
related activities were designed to yield feedback that could
enhance the continued development of health data stand-
ards, specifically the FHIR Clinical Genomics specification.
A secondary goal was to synthesize the experiences of these
organizations into lessons learned that could be applicable
to others that are interested in using data standards to make
clinical genomic data available at the point-of-care and for
research.

Methods

Tomeet theobjective ofdemonstrating the electronicexchange
of genomic data, potential participants in Phase 2 needed to
demonstrate technical capacity to test standards-based sharing
of genomic data and committed resources during the Phase 2
project period. The organizations that were accepted to partic-
ipate inPhase2successfullydemonstratedthesecharacteristics
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andproposedprojects that alignedwith existingorganizational
goals or projects.

To support the Phase 2projects, the Sync forGenesprogram
providedaccess to subjectmatter experts, resources, tools, and
activities. Program activities included support for project
planning and management via regularly scheduled meetings
with each organization. Addressing feedback from Phase 1
regarding a request formore interaction among Sync forGenes
participants, joint meetings were held every other month.
Thesemeetingsprovidedparticipantswith a forumfor sharing
challenges and lessons learned. Organizations were encour-
aged to participate in at least one HL7 FHIR Connectathon. In
addition, participants had the opportunity to engage several
subject matter experts who provided domain expertise (clini-
cal genomics) and technical guidance (FHIR), and who facili-
tated the project team’s interactions with HL7.

Organization-Specific Projects
Four organizations participated in Phase 2, each with their
own individual projects that were driven by internal, inde-
pendently funded initiatives that included the integration of
genomic data into clinical care. This offered an opportunity
to explore how current health IT standards support various
needs to share genomic information. It is important to note
that while progress on these initiatives was made during
Phase 2, each organization continues to support these proj-
ects beyond the end of this program. The four use cases
explored in Phase 2 were:

• The Utah Newborn Screening Program, operated by the
Utah Department of Health, is developing the infrastruc-
ture to share raw genomic datawith health care providers
in real-time for optimal clinical care and outcomes for at-
risk and vulnerable newborns.

• Weill Cornell Medicine is developing the ability to convert
discrete genomic results to FHIR and pair these datawith a
physician-facing app providing supplemental knowledge
of cancer genomic testing results.

• The National Marrow Donor Program (NMDP) is develop-
ing a tool to convert existing NGS-based human leukocyte
antigen genotyping information to FHIR without losing
information during the conversion process.

• Lehigh Valley Health Network made genomic data avail-
able in the electronic health record (EHR) and continues to
test additional alerts tied to certain drug–gene pairs.

Connectathon
Three of the four organizations also participated in at least one
HL7 FHIR Connectathon, which is an in-person event that
provides an opportunity for technical developers to gain
hands-on experience developing FHIR-based solutions and
exchangingdata throughFHIR interfaces.22Each connectathon
is organized into tracks where attendees focus on developing
or testing thestandardagainst identifiedusecases. ThePhase2
organizations participated in a scenario that was designed to
use FHIR to exchange genomic diagnostic reports. The con-
nectathon offered organizations an opportunity to collaborate
on one activity, applying and sharing the knowledge that they
had been acquiring through Phase 2, in a resource-rich envi-

ronment surrounded by experts in FHIR. In providing their
varying expertise and perspectives, the group identified gaps
in the FHIR Clinical Genomics specification.

Results

The four organizations tested the ability of FHIR standard for
trial use 3 (STU 3) and release 4 (R4) to support the various
needs presented by each of their individual projects. Al-
though progress was made in each organization’s individual
project during their participation in Phase 2, work on these
projects continues as part of independently funded internal
initiatives. Additionally, the refinement of the FHIR Clinical
Genomics specification has continued within the HL7 Clini-
cal Genomics Work Group, past the conclusion of Phase 2.
The challenges and lessons learned using FHIR and the FHIR
Clinical Genomics Implementation Guide were documented
and shared with the HL7 Clinical Genomics Work Group.23

This feedback was provided verbally during working group
meetings and asynchronously through the official HL7 issue
tracking system. Several examples are summarized below.

The Utah Newborn Screening Program identified and
tested potential FHIR resources for sending large, raw data
files like variant call format (VCF) files. At first, the VCF file
was created as a FHIR Binary resource element referenced in
the FHIR Observation resource.24 However, this method
would not support the inclusion of contextual information,
such as author, procedure, or technique, which can be
invaluable to the receiver of genomic data when those data
are interpreted or analyzed further. As an alternative ap-
proach, the team explored using the attribute “valueAttach-
ment” element in the Observation resource (FHIR STU 3).
Although this resource element, typically used for images or
reports in a PDF format, provides the additional contextual
information, the data in this format cannot be easily parsed
as it is not discrete. For purposes of this project, the FHIR R4
media resource was determined to be the best solution as it
supports metadata that genomic files like VCF files require.
However, there is uncertainty among implementers regard-
ing how that resourcewill be able to support the exchange of
the much larger files that are common in genomics.

Weill Cornell Medicine made progress in mapping work-
flows for their clinical genomics use cases to FHIR and in the
development and testing of a modular application that can
extract information from external knowledge sources to pro-
vide support for clinicians at the point-of-care. In preparation
for the connectathon, this team found the ClinFHIR tool useful
for visualizing the mapping of elements in the genomic diag-
nostic report to elementswithin FHIR resources and profiles.25

The team noted that the tool would have limited scalability
because it requires manual creation of single documents.

NMDP successfully tested their FHIR conversion tool and
plans to integrate it into a production environment via the
NMDP Gateway.26 In the course of this work, NMDP found
that there are insufficient provenance resources available for
clinical genomics, which are essential to track the original
source of the data and content of the genomic diagnostic
report before conversion.
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During the course of the project, Lehigh Valley Health
Network determined their enterprise was not ready to imple-
ment FHIR. However, they chose to continue participating in
Phase 2 of this program. The organizationmade use of existing
clinical infrastructure and its support for HL7 v2 messages to
makegenomicdataavailable in theEHR.This teamsuccessfully
tested a proof of concept that used alerts triggered by certain
sensitivities or contraindications for three drug–gene pairs,
which they are considering scaling to other types of care. The
organization noted that they will continue to watch the
development of FHIR and its use for exchanging genomic data.

Weill Cornell Medicine, NMDP, and the Utah Newborn
Screening Program tested the ability of FHIR resource bundles
to exchange genomic diagnostic reports that contain several
results. Each team mapped their own diagnostic reports to
FHIR and exchanged the FHIR renderings of their reports via a
HAPI server that was available for use at the FHIR Connecta-
thon 20, which took place in January 2019.27 The teams found
that the FHIR Clinical Genomics Implementation Guide, the
official specificationdetailing theuseof FHIR for genomicdata,
did not provide sufficientdocumentation or examples to guide
the use of resource bundles for this purpose. Specifically,
within a genomic diagnostic report, there is the possibility
that one result may reference another result within the same
report, each of which may be referenced by separate FHIR
resources and accessed via RESTful APIs if necessary. At the
time of testing, the FHIR Clinical Genomics Implementation
Guide did not provide clear guidance regarding the configura-
tion and structure for that use case. The team encountered
difficulty using HTTP POST when bundling portions of their
diagnostic reports because the HAPI FHIR server used did not
support that functionality with a collection bundle type. Over
the course of their participation in connectathon activities,
each organization successfully mapped their diagnostic
reports to FHIR generating XML files and exchanged them as
individual reports. Additionally, a concatenated version of the
diagnostic reports was created to simulate a panel test in
instances where results from various sources may need to be
gathered and exchanged. The sample files of code for the
genomic diagnostic reports and feedback provided to HL7
are available on the HL7 website.28–30

Discussion

In addition to the gaps identified during the course of
leveraging FHIR tomeet the goals of their individual projects
and during connectathon activities, there were several les-
sons learned that could prove useful to health care organiza-
tions considering similar projects. These lessons learned
gleaned from the testing and implementation of the health
IT infrastructure that willmake genomic data available at the
point-of-care could be condensed into four categories: (1)
FHIR proficiency, (2) developer support, (3) project scope,
and (4) bridging health IT and genomic expertise.

FHIR Proficiency
Despite being embraced rapidly by the health IT and broader
health care communities, FHIR is still a relatively newstandard

and one that is still under active development to suit the needs
of use cases such as genomic medicine. The Phase 2 organiza-
tions’ working knowledge of FHIR varied at the onset of the
project. The Sync for Genes program provided a variety of
resources and tools to bolster their understanding of the
specification, including facilitating discussions with subject
matter experts in both the FHIR and clinical genomicsfields, as
well asguiding themthroughFHIRdocumentationand tooling.
Themost impactful experience, however, was participation in
an HL7 FHIR Connectathon, and the hands-on experience of
applying a health IT standard to solve well-defined problems.
The organizations found the dedicated time and face-to-face
interaction with other developers and clinical genomics
experts to be invaluable in gaining real-time, hands-on expe-
rience with the FHIR standard. For the connectathon, orga-
nizations were presented with a structured exercise created
specifically for Phase 2 participants. Each step encountered
challenges and identified slightly different gaps or issues
within the FHIR Clinical Genomics specification. This exercise
alsohighlighted thedifferences among the genomicdiagnostic
reports suchasstructural formatting, typeofcontent, and level
of detail.

An additional gap identified during Phase 2 was the need
for foundational materials that support the consistent im-
plementation of FHIR for clinical genomics use cases. As has
been seen with other standards, consistent implementation
of standards is needed to ensure interoperability across
platforms and between organizations. In particular, interop-
erability will not be achieved if implementations diverge
from standard guidance due to intentional localizations,
unintended errors in implementation, or gaps, errors, or
ambiguity in the specification. Throughout their projects,
the organizations noted a need for additional guidance and
clarification within the FHIR genomics documentation.

To help provide a robust foundation for the exchange of
clinical genomic data, support was provided to help advance
the development of a conceptual semantic information
model for the clinical genomics domain. This type of infor-
mation model provides details and definitions for clinical
genomics concepts, how they are related to each other, and
how they can be mapped to elements within FHIR resources
and profiles. Thework was focused on the analysis of existing
HL7 standards and artifacts, including the Clinical Genomics
Domain Analysis Model, which provides examples of clinical
genomic use cases that can be supported by FHIR. This type of
foundational work supports interoperability and alignment
among the various HL7 standards, and can serve as a starting
point for alignment with other standards by providing
implementers with another central resource that connects
different parts of the health IT implementation process.
Continued development of the conceptual informationmod-
el was successfully transferred to the HL7 Clinical Genomics
Work Group, which is the custodial entity that oversees the
development andmaintenance of the FHIRClinical Genomics
specification and related artifacts. Development of the con-
ceptual information model is not yet complete, but it repre-
sents an important resource in defining common semantics
across the clinical genomics domain.
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Developer Support
The availability of FHIR-enabled health IT systems across the
United States has been increasing. Approximately 96% of
hospitals that report information regarding their health IT
systems to the Medicare EHR Incentive Program (MIPS)
indicate that their health IT systems are both certified to
the 2015 Edition Health IT Certification Criteria and are FHIR
enabled.31,32 Although the saturation among MIPS eligible
clinicians is lower, approximately 74%, this is an increase
from approximately 69% since October 2018.33 While this
progress is evidence of the greater health IT community’s
embrace of the FHIR standard, it is one step in the greater
journey of using FHIR in support of clinical genomics.

Currently, a majority of those health IT systems that are
FHIR-enabled are referencing capabilities in FHIR DSTU2 (Sec-
ond Draft Standard for Trial Use). The FHIR Clinical Genomics
specification was initially developed using the FHIR DSTU2
specification, later upgraded to FHIR STU 3, and now leverages
FHIR R4. The Phase 2 organizations experienced themismatch
between the FHIR version supported byenterprise tooling and
that used by the latest version of the FHIR Clinical Genomics
specification. The R4 version of the specification is more
advanced and better supported the data used for testing, but
implementing that version required the availability of health
IT systems that support FHIR R4. There is an understandable
lag as organizations allow standards to mature before fully
implementing them in production settings, but the Phase 2
organizations found thatevensandboxenvironmentswerenot
equipped to allow testing in FHIR R4. The conflict between
what is necessary for the maturation of standards, which
require extensive testing in production environments, and
the priorities of health care organizations, which are often
incentivized towait for standards tomature prior to investing
in their implementation within production systems, creates a
dilemma for organizations involved in the development and
adoption of standards. Although the health care industry may
be ready to explore the routine integration of genomics at the
point-of-care, this inconsistent support among different ver-
sionsofhealthdata standardshas resulted inworkaroundsand
additional needs for middleware when demonstrating even
early stage proof of concepts. In Phase 2, one organization
considered using middleware, creating additional implemen-
tation steps, to provide a temporary solution until FHIR R4 is
natively available in their EHR. Another decided to move
forward with pilot testing that leveraged current infrastruc-
ture and HL7 v2 messages, which accomplished the goal of
delivering genomic data to thepoint-of-carebutby using older
technology. Two organizations noted they anticipated their
EHR developers to provide modules in support of clinical
genomics use cases in subsequent rounds of software updates;
however, it is unclear what technologywill be used in support
of genomics or the extent of functionality and usability of the
anticipated modules.

Project Scope
Organizational support for any enterprise-wide project is
critical. The Phase 2 organizations submitted proposals that
demonstrated organizational support as well as alignment

with wider organizational strategy and ongoing efforts.
Despite being at different phases of their respective projects,
each was able to make advancements in the evaluation and/
or adoption of FHIR during the project period. The organiza-
tions collectively noted the importance of involving EHR
developers, along with end-users such as clinicians, and
administrative officers in advance.

As the possibilities of a reimagined health care delivery
landscape in an era of precisionmedicine growwith the rapid
technological advancements and scientific discoveries in ge-
nomics, it can be easy to get swept up in the excitement. To
tether their work to the present, the organizations found that
narrowly scoping projectswas an effectivewayofdemonstrat-
ing progress without being overwhelmed by the total effort
that would be required for a full implementation of FHIR to
support clinical genomics. The Sync for Genes program facili-
tated discussions regarding the use of mapping tools and
techniques as starting points to further delineate their project
scope, use cases or workflows. Budgets, the need for equip-
ment, time, and other resources are also considerations that
can limit project scope. Organizations found that leveraging
existing infrastructure, approved strategic objectives, and
drafting plans that took a systems approach were effective
ways of securing internal buy-in for their projects.

Bridging Health IT and Genomic Expertise
The effective development, implementation, and use of health
IT is an interdisciplinary venture requiring the active input
from a variety of stakeholders to ensure interoperable, usable,
and intuitive solutions that providedataandactionableknowl-
edgetousers. There isanopportunity toensurethathealthdata
standards bettermeet theneedsofprecisionmedicine if health
IT and genomic domain experts collaborate and understand
their respective needs and limitations. There are several ways
to participate in the FHIR and clinical genomics standards
development process.23 The Phase 2 organizations found en-
gaging with the standards community useful both in learning
about the standards development process and in providing
their own perspectives from each of their respective back-
grounds. Several Phase 2 participants continued to actively
participate in the working group past the end of the program.
While the current HL7 Clinical Genomics Work Group has
volunteer participants from a variety of backgrounds, orga-
nizations noted that the group may benefit from additional
representation from genomic testing laboratories.

Organizations also found that participating in a cohort-
style project and having a forum for knowledge sharing as
Phase 2 provided, particularly in a field that is so new, was
invaluable. Insight regarding howother organizations plan to
make clinical genomic data available at the point-of-care, the
challenges others have encountered, and sharing some initial
tactics helped these organizations better vet their own
projects and organizational plans. This type of knowledge
sharing can drive themarket toward creation of health IT that
supports clinical genomics beyond the point-of-care to other
innovative uses of this data. Health IT clients and users
should discuss expectations regarding functionality, capa-
bilities, and ease of usewith their technology developers and
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continue working in tandem throughout the process includ-
ing through user testing phases. An interdisciplinary com-
munity that is inclusive of affected stakeholders is more
likely to produce technology that will make this information
rich, and sensitive data available to the right person at the
right time, and with the proper controls.

Conclusion

The experience of the Sync for Genes Phase 2 organizations in
testing FHIR for the exchange of clinical genomics data dem-
onstrated the need for additional support for implementers in
the form of documented guidance, knowledge sharing, train-
ing, and technical assistance. Incentives (including financial
support)may be necessary to help encourage organizations to
participate more actively in standards development, where
earlyadoption is critical formaturationof standardsbutwhere
the cost and risks of doing so are high. As organizations
consider how they can enter the precisionmedicine era, these
considerations and resources offer a starting point for identi-
fying how to best apply genomics according to the mission of
theirorganization. Thisproject, in addition to strides in science
and health IT, offers a glimpse of precision medicine.

Technology is a great enabler; however, it is only one piece
of the equation necessary for the successful use of clinical
genomics at thepoint-of-care.Acceleratingprecisionmedicine
at the point-of-care will require advancements in many areas
including integrating the evidence needed for clinicians to
practice it. This evidence cannot be generated without a
critical mass of relevant data. Sharing those data for research
and facilitating its integration andaggregationwill require use
of relevant standards. Pilot testing supports thematuration of
health data standards and can be a powerful demonstration of
what is possible when clinical genomic data are electronically
available and sharable. However, the effect of this rich infor-
mation on medicine and science cannot be fully understood
until it is available in production systems in health care and
research environments.

Clinical Relevance Statement

Advancements in genomics have created new opportunities
to leverage this rich source of information to enhance health
research and ultimately change the way care is delivered.
These data must be in an electronic, easy to parse format to
ensure it can be appropriately and securely available for
providers, consumers, and researchers. This project demon-
strated the ability to use FHIR to support these capabilities,
and that further testing, development, and adoption of this
standard is needed so that it can better support the imple-
mentation of precision medicine.

Multiple Choice Questions

1. What is the purpose of Sync for Genes Phase 2?
a. To further develop and increase adoption of the FHIR

genomic profiles in the clinical environment so that

genomic data are available at the point-of-care and
downstream for research.

b. To build a database that can be utilized by various
stakeholders to house genomic data.

c. To develop standards for finding familial matches.
d. Develop genomic patient education materials.

Correct Answer: The correct answer is option a. Phase 2
supports significant follow-up steps to address these
recommendations and enable faster adoption in clinical
settings by determining what next steps were required of
the FHIR Genomic profiles that were refined in phase 1.
Sync for Genes Phase 2 is a collaboration between gov-
ernment and industry to further develop and increase
adoption of the FHIR genomic profiles in the clinical
environment, and build-out the standard to encompass
other genomics-related activities.

2. What is the mission of the PMI?
a. To standardize how familial DNA matching can be

utilized to treat patients.
b. Togatherhealthdata fromonemillionpeople intheUnited

States and make those data available to researchers.
c. To enable a new era of medicine through research and

technology that empowers patients, researchers, and
providers to work together toward the development of
individualized treatments.

d. To advance the use of genomic data in clinical settings
to improve patient care.

Correct Answer: The correct answer is option c. The
Precision Medicine Task Force was established as a
short-term group, convened to provide recommendations
that support the President’s Precision Medicine Initiative
(PMI).1 The mission of the PMI is to enable a new era of
medicine through research and technology that empow-
ers patients, researchers, and providers to work together
toward the development of individualized treatments.
ONC is a key participant in the PMI, responsible for
advancing data standards that support precision medi-
cine, addressing relevant privacy policies, and advancing
innovation in health IT. The task force will identify data
standards and implementation specifications that make
health IT data available to participants and researchers for
precision medicine.

Reference for Multiple Choice Questions

1 Fact Sheet: President Obama’s Precision Medicine Initiative.
TheWhiteHouse President BarackObama. Available at: https://
obamawhitehouse.archives.gov/the-press-office/2015/01/30/
fact-sheet-president-obama-s-precision-medicine-initiative.
Published January 30, 2015. Accessed October 15, 2019

Protection of Human and Animal Subjects
There were no human and/or animal subjects included in
this project.
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