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Part 2:
Industry challenges and 
opportunities for the 
integration of precision 
medicine tools at the 
point of care 
By Leah A. Nida, Evelyn Siu, Dan Van Tran and James Hamrick
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Introduction
In Part 1* of this series, we discussed the challenges 
and opportunities the healthcare industry faces in 
integrating precision medicine tools at the point 
of care. In this article, we will discuss a number of 
potential solutions and processes for the challenges 
posed today.

The Creation of Integrated Systems
One of the main barriers to integrating 
genomic information at the point of care is 
true interoperability of all healthcare systems. 
Currently, the system as a whole lacks true 
interoperability standards, as evidenced by:

 ■  variation in what is included in genomic 
testing results,

 ■ variation in the expression of genomic results 
(e.g., ERBB2 vs HER2), and

 ■ variation of the structure in which these 
results are sent from the testing machine to the 
receiving EHR or clinical decision support tool.

These variations in genomic data reporting means 
automated systems cannot easily ingest and surface 
this information in a standardized way. A person 
is instead required to do this task. A person is 
required to ensure the information is transferred, 
interpreted, and surfaced correctly to ensure the 
data is surfaced to the right person at the right time, 
to inform clinical care.

These barriers are recognized by both industry 
and the government. Both are taking steps towards 
achieving greater interoperability. On May 1, 2020, 
the Interoperability, Information Blocking, and the 

Office of the National Coordinator (ONC) Health 
IT Certification Program Final Rule1 was filed in 
the Federal Register under the 21st Century Cures 
Act. This Final Rule requires that a patient’s entire 
healthcare record be shared with the patient upon 
request, forcing a new culture of data sharing in 
healthcare IT. Some of this data is required to be 
transported via Fast Healthcare Interoperability 
Resources (FHIR®) specifications, ensuring that 
these data elements are easily ingested by any 
receiving system. Other data within the health 
record is not required to conform to FHIR 
standards, but is required to be freely accessible 
to patients via a secure public facing application 
programming interface (API). The Final Rule will 
allow patients to own and be in control of their 
own healthcare data.

While genomic information is not yet a 
requirement under this legislation, the ONC’s 
mission is to ensure the fluidity of data across 
systems and to pave the path for the systematic 
sharing of genomic information in the future. The 
infrastructure updates required by the 21st Century 
Cures Act Update and ONC’s overall book of 
work will increase data sharing and build a solid 
foundation for future interoperability of genomic 
data systems as well.

In parallel with the ONC, independent 
organizations called Standards Development 
Organizations (SDOs),2 are working to build and 
test specifications for both clinically-relevant and 
research-use genomic data. SDOs are made up 
of industry professionals who work together to 
provide specifications for healthcare data coding 
and exchange. Standards developed by the SDOs 
will ensure that it is possible for genomic testing 

vendors to transmit structured genomic data 
to clinicians at the point of care, as well as to 
researchers in the laboratory. Once the standards 
are thoroughly tested and adopted by the industry, 
each genomic testing vendor will have a blueprint 
(Figure 1) by which to organize and transmit 
the data.

One of the main challenges today with sharing 
genomic data is ensuring that the content is 
represented accurately across different platforms, 
and the context behind the result is delivered. These 
content and transmission specifications aligned 
upon by SDOs will assist with solving that issue. 
The specifications will contain properly coded 
healthcare data so that: terms are consistent when 
they are sent and received; the appropriate clinical 
context is maintained; and the data are meaningful 
and actionable to the receiver.

Figure 1: HL7 blueprint of a genomic testing vendor 
blueprint by which to transmit interoperable data to 
a healthcare IT provider.3

Figure 2: Steps required to create an integrated system.
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While the government and SDOs align on 
appropriate guidelines for data sharing, genomic 
testing vendors and healthcare IT developers 
should proactively work on interim data sharing 
partnerships. Independent companies can partner 
to ensure proper encoding and transmission of 
patients’ genomic testing results. Each individual 
healthcare IT developer or testing vendor can begin 
to encode the data within their own system. Since 
no industry-wide standards exist yet, each vendor 
will need a mechanism to translate the incoming 
data for their system.

A possible solution to this problem is to create an 
interoperability layer, which would likely include 
a data lake, translation layer(s), and logical data 
models. The data lake is a storage layer for the 
raw data (in this case, data transmitted from the 
sending system). This ensures that the raw source 
of data is always discoverable. Next, the translation 
layer is technology that provides the logic by which 
the sending system’s data can be harmonized to 
that of the receiving system. This allows the data to 
be analyzed and used to provide clinical decision 
support, reporting capabilities, or other critical 
functionality. (Figure 2)

The logical data models are specifications that 
link related clinical data elements together and 
work with the data lake and the translation layer to 
surface this data properly within the application. 
Finally, adapters need to be built on top of this 
infrastructure to support new standards or data 
types, allowing a single source of data to be used 
for (seemingly) countless end-user requirements. 
These adaptors will prevent the need for 
complete system redesigns or re-engineering 
as standards change.

While we await the adoption of validated, 
widespread interoperability principles, vendors and 
healthcare data consumers alike are working to 
encode healthcare data within their own systems. 
These incremental improvements in data storage in 
disparate systems helps the industry move toward 
unambiguous data transfer. By coding biomarkers, 
test methods, and other relevant genomic 
information to terminology standards developed 
by SDOs, originators of this healthcare data are 
able to send, transmit, and store information with 
the correct clinical context. Ultimately, this work is 
essential to ensure clinicians can make treatment 
decisions based on the most comprehensive and 
up-to-date patient information.

Product Development Lifecycle 
(see Figures 2 and 3)

Access to Accurate and Relevant 
Information at the Point of Care
Once developers have a data sharing infrastructure 
in place for genomic data, the next challenge is 

how to make the data actionable for clinicians. 
It is often easiest to start by thinking through what 
the desired outcome is, identifying the problem 
that we are looking to solve. Then, work backwards 
to figure out how, first, to draft requirements 
to build the solution. Building an actionable 
data product requires a deep understanding of 
the end user workflow. Input is required from 
clinicians who will be using the software, product 
designers who can translate the real-world use 
case to a software interface, and software engineers 
and informaticists who can build the product 
functionality.

One potential application of genomic data at 
the point of care is a pop-up alert that notifies the 
clinician whenever patients in their practice have 
specific genomic alteration that is the target of a 
new FDA approved therapy. The patient does not 
have to be in the current day’s visit schedule. To 
ensure that the product built satisfies the clinician’s 
use case (as well as is technically safe, simple, and 
smart), healthcare IT developers follow a product 
development process lifecycle in which discovery, 
design, building, testing, and then continuous 
iteration are employed. The processes of this cycle 
are detailed below. (Figure 3)

Discover: To begin the product development 
process, we must discover and then define what 
the problem is, in addition to any edge cases, 
constraints, and other related features or workflows 
exist. Product designers and user experience 
specialists begin speaking with clinicians to 
understand what information is important to the 
clinicians’ patient treatment decision process. 
Questions they are looking to answer could 
include: When is the information important in the 
patient’s treatment, which members of the clinical 
team need to access this information? What data 
elements need to be displayed? Are there additional 
pieces of information that could be surfaced in this 
workflow to improve other, potentially unrelated 
workflows? From these discussions, product 
designers circulate drafts of a problem definition 
and related requirements for iterative review and 
revision with users and relevant stakeholders. 
These user requirements documents set the stage 
for the next step, design.

Design: Once the user requirements are 
established, a cross-functional team of clinicians, 
engineers, product managers, and designers begin 
to create the design for the solution. Informaticists 
then can begin to link relevant clinical data in the 
EHR with the genomic data from testing vendors, 
ensuring that clinical context and proper linking 
are preserved. Informaticists work with clinical 
counterparts to understand when in their workflow 

certain data points are relevant and helpful, and 
then works to ensure that the data displayed 
within the EHR supports clinical care and 
causes a minimal amount of cognitive overload. 
Informaticists also work to harmonize the disparate 
data from various genomic testing vendors so that 
software engineers can correctly develop code that 
will surface the correct data points in the correct 
point in the workflow. Finally, the cross functional 
team works to implement the clinical workflow 
within the EHR. All of the critical backend work 
in data handling, mapping, and linking comes 
together into an actionable end-user workflow. 
See Example in Inset 1.

Inset 1 
Example
Genomic data generated for a patient is received 
in the EHR and causes an alert to be fired to 
a member of the clinic’s administrative staff 
regarding a list of patients that have a genomic 
alteration that may match a newly approved 
therapy. The administrative staff verifies a subset 
of the clinical information and electronically passes 
the verified patient names to the appropriate 
clinician. The clinician is then able to contact any 
patient they are currently caring for to notify them, 
if appropriate, of a potential treatment change. 

In this specific example, the healthcare IT vendor 
has identified a critical problem and applied a 
data driven product design to solve the problem. 
The heavy investment upfront in user research 
ensures that the ultimate software solution does 
not impede the clinician’s workflow. This example 
highlights more broadly how a real-world clinical 
challenge of staying up to date with the latest 
FDA approvals can be solved by a potential 
software solution.

Build: During the build phase of the product, 
engineers and quality assurance specialists are able 
to see where the code, the clinical data, or the user 
experience break, and vendors are able to iteratively 
develop better solutions. Vendors get smarter 
at asking more targeted workflow clarification 
questions, at anticipating where within the product 
there may be pushback adoption drawbacks based 
on the constraints of the technology, and where 
the data may just not be positioned well enough to 
support what is needed operationally. Given these 
variables, vendors often use an agile software 
development process to accommodate change 
requests, where changes in course of product build 
are anticipated, built into product timelines, and 
where deviations from the “happy path” are seen as 
choices to better workflows and not as failures of 
the design process.

Test and Iterate: In the above scenario, the teams 
involved in creating new workflows are able 
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to test iteratively, build with agility, and ensure 
patient safety and clinician satisfaction as a result 
of building tolerance for redirection and refocus 
into the process. Once true interoperability has 
taken root and is adopted broadly throughout the 
healthcare data ecosystem, implementation guides 
from SDOs and other specifications for coded data 
can be automated, have clear tests written against 
them, and be used to surface anomalies in clinical 
data transfer.

Rollout: As the workflow is rolled out to clinicians 
at the point of care, the development team will 
continue to work with the clinical practices to 
monitor performance and ensure safety, reliability, 
and accuracy of the tool. Again, our tool has been 
built to identify those newly approved targeted 
therapies based on genomic alterations. Once we 
integrate genomic data from the testing vendor, 
create a workflow that makes sense in the realm 
of clinical care, and deploy this new tool to 
our clinician network, we will have effectively 
integrated genomic data with patient data and be 
able to alert either the practice administrator or the 
clinician that there are patients in their network 
who may qualify for new treatment.

Conclusion
Promising industry signals indicate that data 
sharing will soon become more feasible. The Final 
Rule set out by the ONC, alongside the work being 
done by SDOs and interim partnerships, move 
us closer to a world of true interoperability. In the 
meantime, manual work still needs to be done by 
the teams who support EHR products and services. 
The evaluation of interoperability standards that 
exist for a specific data source takes time, and in 
many cases there are not domain-specific subject 
matter experts on relevant teams at the time the 
new data elements are being considered.

In the case that relevant subject matter experts 
are embedded within development teams, those 
informaticists charged with understanding both the 
landscape of the clinical domain and the industry 
standards for both the syntax (format) and the 
semantics (meaning) of the data. Many times there 
are differing transport standards (e.g., HL7v2 
interfaces or FHIR APIs) that can be used to 
understand how the information, once ingested, 
can be interpreted. Again, in the best case scenario, 
there is universal syntax, semantics, and transport 
mechanism that allows healthcare IT companies 
to understand all of the variations between data 

sources so that they are easily able to ingest and 
integrate the data into their product.

Genomic data, like all healthcare related data, 
is complex in nature and may meld with patient 
information and the patient condition in many 
ways. To enable clinicians to care for their patients 
effectively and efficiently, we, as members of the 
healthcare industry, must come together and 
ensure that this most meaningful data is correctly 
and consistently transported, coded, and utilized by 
our systems at the point of care. JoPM
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Figure 3: Product development lifecycle


