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Biomedical Informatics and Health Information
Technology: a Critical, Pragmatic Collaboration for Clinical
Transformation

T he widespread adoption of technology and availability of
data in biomedicine enable academic health centers

(AHCs) to explore new frontiers in care delivery transforma-
tion, including precision medicine, augmented intelligence,
learning health systems, and EHR optimization. Unfortunate-
ly, these technology-driven pursuits are accompanied by
evolving threats such as cyberterrorism, changing regulatory
frameworks, decreasing revenue, and increasing expenses.1 To
continue their exploration and address threats, AHCs need to
support health information technology (HealthIT) experts,
faculty certified in the clinical informatics or trained in bio-
medical informatics (BMI), and the collaborative and prag-
matic partnership between these two groups.
HealthIT and BMI address different AHC needs, with corre-

spondingly different identities and strengths. Typically, BMI
represents the “academic” in “AHC”; HealthIT services the
“health center operations” part of “AHC.” The recent creation
of a clinical informatics subspecialty equips the organization with
a uniquely trained group of physicians who bridge both cultures.
By providing enterprise-wide, reliable, cost-effective, and

cutting-edge technology solutions, HealthIT executes the
AHC strategic vision while managing risks.2 HealthIT is
knowledgeable about software implementation, application
development, and infrastructure design and maintenance,
combined with software-selection, contract-negotiation, sys-
tems-testing/integration, and user-training skills.
In contrast, BMI creates and applies the science of infor-

mation management—ranging from natural language process-
ing to data modeling to change management—to address
vexing problems affecting people, processes, and technology.
They uniquely combine their knowledge of biomedicine with
how best tomanage data, information, knowledge, and people.

They apply their information management methods to areas
such as engineering, piloting software products, and evaluat-
ing technology/health care workforce change. While their
counterparts in HealthIT possess business-oriented skills,
and both possess skill in software development, BMI experts
possess skill in translating data to knowledge and discovery,
critiquing and creating scientific literature, receiving extramu-
ral funding, and training the future workforce for both
HealthIT and BMI.
In many AHCs, gravitational forces within these two

groups—reflecting an existential conflict between the domi-
nance of academics and operations in any given
organization—can create friction. Practitioner versus admin-
istrative priorities, market disruptors and innovators, health
system growth, and policies stifling innovation are all com-
mon generators and can lead to attrition and lost productivity.
This friction does not have to be unhealthy for the organiza-
tion. In AHCs, the differing perspectives can be molded into a
healthy partnership between HealthIT and BMI, combined
with thoughtful and consistent governance. In terms of the
former, BMI and HealthIT’s unique identities result in differ-
ent and complementary skills, knowledge, and interests that
can create a pragmatic partnership to address issues pervasive
in health care. Establishing governance built on this partner-
ship improves prioritization, resource allocation, and even
hiring decisions. The presence of this partnership has been
recommended by experts in medication safety.3

Vanderbilt’s leadership spent decades developing the prag-
matic partnership betweenHealthITand BMI.We attribute our
successes below to this partnership, which is achievable in
every health system.
Access to longitudinal, research-ready clinical data is es-

sential for precision medicine and predictive analytics/AI.
Successful clinical data transformation requires that BMI
merge its data-transformation and natural language processing
skillset with HealthIT’s knowledge about the source of truth
for clinical data in the EHR (often not from the EHR itself) and
about ways to securely access identified copies of highly
sensitive data. As many of these decisions emanate from the
“top,” both HealthIT and BMI leaders should be accountable
for AHC data architecture. An example of this partnership is
Vanderbilt’s PREDICT, the first national demonstration of
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enterprise-wide use of pharmacogenomics.4 We use EHR data
to identify and genotype patients likely to require genome-
informed prescribing and then provide therapeutic recommen-
dations during order entry, based on the presence of pharma-
cologically active genomic variants. In PREDICT, BMI fac-
ulty utilized health knowledge about data and natural language
processing skills to transform raw data into structured ele-
ments from which a prediction model was built. We worked
together to operationalize the model and EHR alerts and then
collaborated with HealthIT trainers to teach stakeholders how
to respond to the alerts. This project was instrumental in the
creation of the national All of Us Research Program.
Clinical decision support (CDS) for both AI and precision

medicine is provided through order sets, guidelines, dash-
boards, alerts, and reminders integrated into care. BMI experts
help identify the best approaches; however, these tools require
both BMI and HealthIT knowledge to implement them in the
EHR and to monitor their performance. These activities re-
quired intentional work to evolve a model with subject matter
experts to a partnership, as shown in Figure 1. One recent
example of CDS partnership occurred during our recent tran-
sition to Epic Systems from a locally developed EHR. Our
challenge was to transfer over 1000 alerts and reminders to the
new system. These alerts were old and unmanaged in many
cases. We began by inviting subject matter experts from BMI
to work with HealthIT to decide which alerts should be

retained and which could be replaced by similar alerts already
in Epic. We eventually formed collaborations with business
leaders, leading to a true partnership to govern the transition of
alerts through a decision support oversight committee co-led
by HealthIT and BMI experts.5 These efforts are ongoing, as
we catalog and monitor all active alerts in our new EHR.
Learning health systems (LHSs) rely onHealthIT/BMI knowl-

edge and expertise to leverage an AHC’s vendor-supplied and
locally developed infrastructure for comparative effectiveness
research. Large or complex innovations often need the scale of
an entire health system to demonstrate impact.6 Studies like
Vanderbilt’s SMART trial utilized our LHS, on which both
BMI and HealthIT are partners, to design, conduct, and analyze
the data. This project began with experts participating in trial
design, followed by consultation by our research governance
group (BMI and HealthIT) to create a registry for patients com-
bining study-specific data elements from our vendor system, and
finally an analytic group powered by LHS members from across
the enterprise—many of whom received little to no financial
support to engage in this project. Because these groups were
already in place, the entire project took less than a year to
complete.7

A successful partnership requires a non-trivial amount of
capital, including funding and protected time to support a
cadre of clinical informatics experts to work with HealthIT, a
commitment to shared governance to balanceHealthIT- versus

Figure 1 Knowledge and skills comprising a pragmatic partnership between biomedical informatics and health information technology experts.
Ideally, knowledge and skills from each organization combine to impact the work in various domains. However, the degree of commitment to
the partnership (green triangle) is a key third factor. Subject matter expertise (SME) is a starting point, while significant capital is required to

develop respect from each side to be viewed as a consultant, collaborator, and eventually a partner with the other organization.

531Johnson et al.: Biomedical Informatics and Health Information TechnologyJGIM



BMI- centric tool deployment into the AHC, and intentional
efforts to force some degree of collaboration on major initia-
tives. Note that there are two new sources of expertise who
must be jointly recruited by HealthIT and BMI: board-certified
physicians who desire to maintain a busy practice but have
trained in clinical informatics to work with data and informa-
tion systems and academically sourced, trained and inclined
clinical informaticians who work doing HealthIT, bringing
their medical specialty knowledge into the organization.
In summary, AHCs with both biomedical informatics and

health information technology expertise are uniquely posi-
tioned to leverage the spirit of innovation, empirically driven
scientific discovery, and cutting-edge technologic approaches
to health care. Both organizations stand to benefit from this
pragmatic partnership and, as demonstrated by a few examples
at VUMC, may use this relationship to synergistically create a
system well-poised for medicine in the information age.
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