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| Executive summary

Artificial intelligence (Al) is evolving rapidly,
and new applications are being integrated into
healthcare delivery, influencing diagnostic testing,
clinical decision support, workflow automation,
population health management, and personalized
medicine. As Al systems increasingly contribute to
clinical decision-making, policymakers, regulators,
healthcare organizations, and technology developers
face challenges related to validation, transparency,
accountability, interoperability, patient safety, and
equitable performance. Although substantial attention
has focused on the development of Al algorithms,
comparatively less attention has been devoted to
ensuring that these systems perform safely and
effectively in real-world clinical practice.

Clinical laboratories occupy a unique position
within the healthcare ecosystem and are well-suited to
help address these challenges. Laboratory medicine
already operates within mature quality-management
and regulatory frameworks that emphasize
validation, quality assurance, continuous monitoring,
proficiency testing, documentation, and accountability.
Laboratory professionals routinely oversee complex
diagnostic systems, manage large volumes of
clinical data, evaluate analytical performance, and
provide consultation regarding the appropriate
interpretation and use of diagnostic information.
These responsibilities closely parallel the governance
requirements of clinical Al systems.

Despite this alignment, many healthcare Al tools
are currently implemented through fragmented
operational models that exist outside established
laboratory governance structures. Al applications are
frequently deployed as laboratory- or locally developed
solutions managed through research, information
technology, or vendor-controlled environments rather
than through coordinated clinical quality systems.

Furthermore, variation in the underlying data, often
stemming from non-standardized or non-harmonized
laboratory data, can affect the performance and
generalizability of Al systems, underscoring the need
for ongoing oversight by laboratory professionals with
expertise in laboratory data-generation processes.
Harmonization of laboratory data is therefore a
prerequisite for trustworthy, scalable, and interoperable
clinical Al, enabling models to perform more
consistently across institutions, patient populations,
and testing platforms.

Clinical laboratories should serve as foundational
governance and operational partners in implementing
healthcare Al. Rather than creating entirely new
oversight paradigms, policymakers should build upon
proven frameworks already used to ensure the quality
and safety of diagnostic testing.

To support the responsible adoption of Al in
healthcare, this brief recommends investment
and support of translational research to establish
a solid evidence base, developing risk-based
regulatory standards for clinical Al, establishing
independent validation and post-deployment
monitoring requirements, expanding laboratory data
interoperability standards, creating external quality-
assessment programs, developing sustainable
reimbursement models, and investing in workforce
development.

The future success of healthcare Al will depend
not only on advances in computational methods,
but also on the development of trustworthy systems
capable of delivering safe, effective, equitable, and
clinically meaningful outcomes. Clinical laboratories
possess many of the operational, regulatory, and
scientific capabilities necessary to support these goals
and should play a central role in shaping the future
governance of healthcare Al.

Clinical laboratories should serve as foundational governance and
operational partners in implementing healthcare Al. Rather than
creating entirely new oversight paradigms, policymakers should

build upon proven frameworks already used to ensure the quality
and safety of diagnostic testing.
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Al has moved rapidly from a topic of academic
research towards deployment in healthcare delivery.
Al systems are now being used to support a broad
range of activities, including diagnostic interpretation,
clinical decision support, utilization management,
workflow automation, population health analytics,
and operational planning. Regulatory agencies have
authorized hundreds of Al-enabled medical devices
and software systems for clinical use, and healthcare
organizations are investing heavily in technologies
designed to improve efficiency, enhance diagnostic
accuracy, and support more personalized care.

Several factors have accelerated the adoption of
Al within healthcare. First, with the adoption of
electronic health records (EHRs), modern healthcare
systems generate enormous volumes of digital
data, including laboratory data, medical imaging
reports, pathology reports, genomic data, physiologic
monitoring data, and clinical documentation. At
the same time, healthcare organizations face
growing pressures related to workforce shortages,
rising costs, increasing complexity of care, and
expanding expectations for quality and safety. Al
offers the potential to help address these challenges
by identifying patterns within complex datasets,
automating repetitive tasks, and generating insights
that support clinical decision-making.

Al raises patient safety questions

Unlike many previous healthcare technologies,

Al systems increasingly influence how clinical
information is interpreted and how decisions are
made and will shape the quality of patient care.
Consequently, questions regarding reliability,
transparency, fairness, and accountability of Al
systems become matters of patient safety rather than
simply technical performance.

The growing use of Al has also highlighted
important limitations of existing regulatory and
operational frameworks. Traditional medical devices
and software systems are often evaluated at a single
point in time and expected to perform consistently
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Why Al In healthcare
requires policy attention

thereafter. Al systems present unique challenges
because their performance may depend heavily

on the data used for development, validation, and
deployment. Models developed in one institution may
not perform similarly in another. Changes in patient
populations, clinical practices, laboratory methods, or
disease prevalence may affect performance over time.
In addition, many Al systems operate using complex
computational approaches that can make independent
evaluation and interpretation difficult for end users.

Accountability for Al remains unclear

Healthcare organizations increasingly face
questions regarding who should be responsible
for validating Al systems, monitoring performance
after deployment, investigating failures, detecting
unintended bias, and determining when an Al
system should be modified or removed from clinical
use. These challenges extend beyond traditional
information technology functions and require
expertise in clinical operations, diagnostic testing
and interpretation, quality management, regulatory
compliance, and patient safety.

Current implementation models often struggle
to address these issues. Many Al applications are
introduced as isolated solutions focused on specific
use cases rather than as components of an integrated
clinical governance framework. Responsibility for
implementation may be distributed across clinical
departments, information technology groups,
research teams, vendors, or administrative offices,
creating uncertainty regarding accountability and
oversight. As a result, healthcare organizations may
possess sophisticated Al tools without having equally
sophisticated systems for ensuring their safe and
effective use.

The policy challenge, therefore, is not simply how
to develop more advanced Al systems. Rather, it is
about establishing governance structures that ensure
Al technologies remain safe, effective, equitable, and
trustworthy throughout their lifecycle.






Why [aboratory medicine
'S central to healthcare Al

The successful implementation of healthcare Al depends fundamentally on the quality, reliability,
and interpretation of clinical data. While discussions surrounding Al often focus on algorithms and
computational methods, the performance of Al systems is constrained by the quality of the data on
which they are developed, validated, and deployed. Few areas of healthcare possess more experience
managing complex clinical data than laboratory medicine.

Clinical laboratories generate a substantial
proportion of the structured data used in healthcare
decision-making. Laboratory testing informs diagnosis,
disease monitoring, therapeutic management,
population health initiatives, and clinical research
across nearly every medical specialty. As healthcare
increasingly adopts data-driven approaches to care,
laboratory data serves as a foundational component
of many existing and emerging Al systems.
Consequently, laboratory medicine has a direct stake
in ensuring that these systems are developed and
implemented responsibly.

A built-in quality culture

Beyond their role as data generators, laboratories
also function as stewards of diagnostic quality.
Laboratory professionals are responsible for

ensuring that diagnostic information is accurate,
reliable, reproducible, and clinically meaningful.
This responsibility extends far beyond the technical
performance of an assay. Laboratory oversight
encompasses specimen collection and handling,
analytical validation, quality control, quality assurance,
result reporting, clinical interpretation, and continuous
performance monitoring. These same principles are
increasingly relevant to the governance of clinical Al
systems.

A distinguishing feature of laboratory medicine
is its long-standing culture of validation and quality
management. Before a diagnostic test can be
implemented in clinical practice, laboratories are
required to establish its intended use, evaluate
analytical and clinical performance characteristics,
document limitations, and develop procedures for

Laboratory medicine provides a foundation
for trustworthy clinical Al governance

Quality-management

Diagnostic data

systems stewardship

Established frameworks
for ensuring reliable
clinical information

Experience managing
complex, sensitive, and
variable clinical data and
the processes that
generate them
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Regulatory and
operational oversight

Formal systems for
documentation,
accountability, incident
investigation, and
corrective action

Clinical consultation

Data harmonization

Expertise in identifying
and managing laboratory
data differences across
methods, platforms, and
laboratories.

Translating technical
performance and
limitations into clinically
meaningful information.



ongoing quality monitoring. Performance is continually
assessed through internal quality-control processes,
proficiency testing, and external quality-assessment
programs. Importantly, laboratories recognize

that validation is not a one-time event but rather a
continuous process of monitoring and improvement
throughout the lifecycle of a diagnostic system.

These established practices offer valuable lessons
for healthcare Al. Like diagnostic tests, Al systems
should be evaluated within the clinical environments in
which they will be used. Performance characteristics
should be clearly defined and verified, limitations
should be understood, and ongoing monitoring should
be conducted to ensure that performance remains
acceptable over time. The laboratory profession has
decades of experience managing these responsibilities
and can provide a practical framework for Al
governance.

Managing data variability

Laboratory professionals also possess expertise
that is particularly relevant to one of the most
significant challenges facing healthcare Al: data
variability. Laboratory data are influenced by numerous
factors, including specimen quality, collection
methods, analytical platforms, reference intervals,
reporting conventions, and clinical context. Minor
differences in testing methods or workflows can have
meaningful effects on the interpretation of results.
Laboratory professionals routinely manage these
sources of variation and understand the challenges
associated with harmonizing data across institutions,
patient populations, and testing platforms. This
expertise is increasingly important as Al systems are
deployed across diverse healthcare environments.

The need for such expertise becomes especially
apparent when considering model generalizability.
Many Al systems are developed using data derived
from a limited number of institutions or patient
populations. Models that perform well in one setting
may perform differently elsewhere due to differences

Many Al systems are developed
using data derived from a limited
number of institutions or patient

populations. Models that perform
well in one setting may perform
differently elsewhere.

in disease prevalence, demographics, clinical
workflows, or laboratory methods. Understanding and
mitigating these challenges requires knowledge of
both the data and the clinical processes that generate
them. Laboratory medicine occupies a unique position
at the intersection of these domains.

Regulatory systems can be adapted

Laboratories also possess extensive experience
operating within regulated healthcare environments.
Under frameworks such as the Clinical Laboratory
Improvement Amendments (CLIA), laboratories
maintain formal systems for documentation, quality
assurance, personnel competency assessment,
incident investigation, corrective action, and regulatory
compliance. These systems provide organizational
infrastructure that can be adapted to support the
implementation and oversight of healthcare Al.

Rather than creating entirely new governance
models, healthcare organizations may benefit from
leveraging existing quality-management principles
that have proven effective in laboratory medicine for
decades.

Clinical interpretation, not just data
production

Importantly, laboratory professionals routinely
serve as consultants who help clinicians understand
the strengths, limitations, and appropriate use of
diagnostic information. The value of laboratory
medicine lies not only in generating results but also
in supporting their interpretation and application in
patient care. A similar need exists for Al systems.
Clinicians, patients, administrators, and policymakers
increasingly require guidance regarding the capabilities
and limitations of Al technologies, appropriate use
cases, and potential sources of error. Laboratory
professionals are well-positioned to contribute to
these discussions because they are accustomed to
translating technical performance characteristics into
clinically meaningful information.

Taken together, these capabilities suggest that
laboratory medicine should be viewed not simply as
another stakeholder affected by Al adoption, but as a
critical source of governance expertise for healthcare
Al. As healthcare organizations seek scalable
approaches to Al oversight, laboratory medicine
offers both practical experience and operational
infrastructure to bridge the gap between technological
innovation and safe clinical implementation.

ADLM



Current gaps and challenges
N healthcare Al

Despite remarkable advances in Al, the healthcare system has not yet developed a consistent
framework for ensuring that Al technologies are deployed, monitored, and maintained in a safe and
effective manner. While many organizations have focused significant effort on developing new Al
capabilities, comparatively less attention has been devoted to the governance structures necessary
to support their long-term use in clinical practice. As a result, healthcare organizations increasingly
find themselves implementing powerful technologies within operational environments that were not

designed to manage them.

One of the most significant challenges is the
fragmented manner in which Al is currently deployed.
Many healthcare Al systems are implemented as
isolated solutions designed to address a specific
clinical or operational problem. Responsibility for these
systems may reside within information technology
departments, research groups, administrative offices,
individual clinical departments, or external vendors.
While such approaches may accelerate adoption, they
can create uncertainty regarding ownership, oversight,
and accountability. In many organizations, no single
governance framework exists to ensure consistent
standards for validation, monitoring, documentation,
performance review, and incident management across
Al applications. As the number and complexity of Al
systems continue to grow, this fragmentation may
become increasingly difficult to manage.

Healthcare organizations must
also address concerns regarding
fairness and equity. Because
Al systems learn from historical

data, they may inadvertently
perpetuate or amplify existing
disparities in
healthcare delivery.
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Model drift and generalizability

The challenge of generalizability is further
complicated by the dynamic nature of healthcare.
Patient populations evolve, clinical practices change,
diagnostic technologies improve, and new diseases
emerge. As these changes occur, the performance of
Al systems may degrade over time, a phenomenon
commonly referred to as model drift.

Unlike traditional medical devices that may
remain stable throughout their lifecycle, Al systems
often require continuous monitoring and periodic
reassessment to ensure that performance remains
acceptable. Many healthcare organizations currently
lack the infrastructure necessary to conduct this level
of ongoing evaluation.

Transparency and accountability gaps

Transparency and accountability represent
additional areas of concern. Many contemporary Al
systems utilize complex computational methods
that may be difficult for clinicians, patients, and
administrators to fully understand. Although these
systems may demonstrate strong performance
characteristics, limited transparency can make it
challenging to independently evaluate their behavior,
identify sources of error, or understand why specific
recommendations are generated. This issue is
particularly important in healthcare, where clinical
decisions may have significant consequences for
patient outcomes.

The increasing reliance on proprietary Al
systems introduces additional challenges related



to transparency and independent oversight.
Healthcare organizations may have limited access

to information regarding training datasets, model
development methods, performance limitations, or
ongoing modifications to deployed systems. Without
sufficient transparency, independent validation
becomes more difficult and confidence in Al-generated
recommendations may be diminished. Policymakers,
regulators, and healthcare organizations continue

to grapple with questions regarding the appropriate
balance between intellectual property protections and
the need for independent evaluation of technologies
that influence patient care.

Closely related to transparency is the issue of
accountability. As Al systems become more deeply
integrated into healthcare delivery, questions arise
regarding responsibility for validation, oversight,
monitoring, and management of adverse events.
Determining accountability may be particularly
challenging when decisions involve interactions
among clinicians, healthcare organizations, software
vendors, and Al systems. Clear governance structures
and defined oversight responsibilities will be essential
to ensuring that Al technologies are implemented and
maintained responsibly.

Fairness and bias

Healthcare organizations must also address
concerns regarding fairness and equity. Because
Al systems learn from historical data, they may
inadvertently perpetuate or amplify existing disparities

in healthcare delivery. Differences in access to care,
diagnostic testing, treatment, and health outcomes
may become embedded within training datasets and
subsequently influence model behavior.

Ensuring equitable performance requires ongoing
evaluation across diverse patient populations
and careful attention to potential sources of bias
throughout the development and deployment process.

Operational and workforce barriers

Finally, operational and workforce challenges
may limit the successful adoption of healthcare Al.
Implementing Al systems often requires substantial
investments in infrastructure, data management,
workflow redesign, personnel training, and ongoing
maintenance. Healthcare organizations must
develop new competencies related to Al evaluation,
governance, and monitoring while balancing
competing operational priorities. At the same time, the
introduction of Al may alter traditional professional
roles and responsibilities, requiring clinicians,
laboratorians, and healthcare administrators to acquire
new skills and adapt to evolving workflows.

Addressing these challenges will require
coordinated efforts among policymakers, regulators,
healthcare organizations, technology developers, and
clinical professionals, including laboratory medicine
specialists whose expertise in quality management
and diagnostic oversight offers important guidance for
the future governance of healthcare Al.
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A governance framework
for clinical Al

The rapid adoption of Al within healthcare has created an urgent need for governance frameworks
capable of ensuring that Al systems remain safe, effective, equitable, and clinically meaningful
throughout their lifecycle. While healthcare organizations have accumulated considerable experience
evaluating new diagnostic tests, therapies, and medical devices, many institutions are still developing
processes for the implementation and oversight of Al technologies. Rather than creating entirely new
governance paradigms, healthcare organizations should apply principles that have long been used to

manage other high-impact clinical technologies.

Clinical laboratory medicine provides one such
model. For decades, laboratories have operated within
quality-management frameworks that emphasize
validation, quality assurance, continuous monitoring,
documentation, accountability, and ongoing
performance improvement. Although Al systems differ
from traditional diagnostic tests in important ways,
many of the governance challenges are remarkably
similar. Both involve the generation of information that
may influence patient care, both require evaluation
of performance and limitations, and both demand
ongoing oversight to ensure that performance remains
acceptable over time.

Define intended use first
A governance framework for healthcare Al should

begin with a clearly defined intended use. Before
implementation, organizations should establish

the clinical purpose of an Al system, the patient
populations for which it is intended, the decisions it is
expected to support, and the environments in which it
will operate.

Defining intended use is essential because
performance cannot be meaningfully evaluated
without understanding the specific clinical context
in which a system will be used. A model designed to
support population health management may require
a different level of scrutiny than a model that directly
influences diagnosis or treatment decisions.

Once intended use has been established, Al
systems should undergo rigorous verification and
validation before clinical deployment. Verification

Governance and oversight should extend across the Al lifecycle

Define intended use Verify and validate Integrate workflows m

Ongoing monitoring should
detect performance
degradation, model drift,

accountability, unintended bias, unexpected
populations and clinically . ' operational consequences,
relevant data documentation, and and patient safety concerns

l I human oversight I

Evaluate technical
performance and fitness for
the intended clinical use using
representative patient

Specify the clinical purpose,
patient population, decisions
supported, and setting

Embed Al within existing
workflows and operational
processes with defined
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assesses whether a system performs according to
its stated specifications, while validation evaluates
whether the system performs adequately for its
intended clinical purpose. Both commercial and
locally developed Al systems should be evaluated
using representative patient populations and clinically
relevant datasets. Performance assessments should
extend beyond measures of technical accuracy to
include considerations such as workflow impact,
usability, robustness, and performance across diverse
patient populations.

Monitoring across the lifecycle

Unlike many traditional healthcare technologies,
Al systems often require ongoing evaluation after
deployment. Changes in patient populations, clinical
workflows, laboratory methods, healthcare utilization
patterns, and disease prevalence may affect
performance over time. Consequently, Al governance
should incorporate mechanisms for continuous
monitoring and post-deployment surveillance.
Healthcare organizations should establish processes
to detect performance degradation, model drift,
unintended bias, and unexpected operational
consequences. Monitoring should be viewed as a
continuous quality-improvement activity rather than a
one-time compliance requirement.

Risk-based oversight should serve as a
foundational principle of healthcare Al governance.
Not all Al systems present the same potential for
patient harm. Administrative systems that support
scheduling or resource allocation may require limited
oversight, whereas systems that influence diagnosis,
treatment selection, or patient triage may warrant
greater scrutiny. Governance requirements should
be proportional to the level of clinical risk associated
with a particular application. This approach allows
organizations to focus oversight resources where
they are most needed while continuing to support
innovation and operational efficiency.

Laboratory medicine offers a
particularly valuable perspective
because it combines experience

in diagnostic validation, quality

management, regulatory
oversight, and clinical
consultation within a single
operational framework.

Independent evaluation should also play a
significant role in Al governance. Clinical laboratories
have long relied upon external quality-assessment
and proficiency-testing programs to provide objective
evaluation of diagnostic performance. Similar
mechanisms may prove valuable for healthcare
Al. Independent benchmarking, external validation
datasets, and standardized performance assessments
could help establish confidence in Al systems
while promoting consistency across healthcare
organizations. Such programs may also facilitate
the identification of common sources of failure and
support broader quality-improvement efforts.

Preserve human accountability

Human oversight remains a critical requirement
regardless of advances in Al capability. Healthcare
organizations should establish clear lines of
accountability for Al implementation, monitoring, and
incident response. Responsibilities should be explicitly
assigned to qualified individuals or governance
committees with appropriate clinical, technical,
operational, and regulatory expertise. Human oversight
is particularly important when Al systems are used to
support high-consequence clinical decisions, where
contextual judgment and clinical expertise remain
essential.

Finally, effective Al governance requires
multidisciplinary collaboration. Successful
implementation depends upon contributions from
clinicians, laboratorians, data scientists, informaticians,
quality specialists, ethicists, administrators, regulators,
and patients. No single discipline possesses the
expertise necessary to govern complex Al systems.
However, laboratory medicine offers a particularly
valuable perspective because it combines experience
in diagnostic validation, quality management,
regulatory oversight, and clinical consultation within a
single operational framework.

The objective of healthcare Al governance should
not be to slow innovation, but to ensure that innovation
translates into meaningful improvements in patient
care. By adapting proven quality-management
principles and establishing clear expectations for
validation, monitoring, transparency, accountability,
and continuous improvement, healthcare
organizations can create governance structures that
support both innovation and patient safety. Such
an approach provides a practical pathway toward
trustworthy Al and establishes the foundation upon
which future advances in healthcare Al can responsibly
be built.
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Much of the public discussion surrounding
healthcare Al focuses on individual algorithms and
their performance characteristics. However, the
long-term success of healthcare Al will depend not
only on the quality of individual models, but also on
the infrastructure that supports their deployment,
integration, monitoring, and governance. Even
highly accurate Al systems provide limited value if
they cannot be effectively incorporated into clinical
workflows or if they create additional operational
complexity for healthcare organizations.

The problem with point solutions

At present, many Al systems are implemented as
isolated point solutions designed to address a specific
clinical or operational problem. These systems may be
deployed through vendor-managed platforms, research
environments, or departmental initiatives that operate
independently from broader healthcare infrastructure.
While this approach may accelerate initial adoption,
it often creates challenges related to interoperability,
governance, scalability, and sustainability.

The limitations of this fragmented approach
become increasingly apparent as healthcare
organizations deploy larger numbers of Al systems.
Independent applications may require separate
data pipelines, monitoring processes, governance
structures, and user interfaces. This increases
operational complexity, creates inefficiencies, and may
contribute to inconsistent oversight across different Al-
enabled workflows. Over time, the cumulative burden
of managing disconnected systems can diminish
many of the efficiency gains that Al is intended to
provide.

Prioritize workflow integration

For these reasons, healthcare organizations
should prioritize workflow integration over isolated
Al deployment. The greatest value of Al is likely to

12
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nfrastructure and
interoperapility: Moving
peyond isolated Al solutions

emerge when these technologies are embedded within
existing clinical and operational processes rather than
functioning as stand-alone tools. Al should be viewed
as part of a broader healthcare information ecosystem
that includes EHRs, laboratory information systems
(LIS), radiology information systems, digital pathology
platforms, enterprise analytics environments, and
population health management tools.

Within laboratory medicine, workflow integration
is particularly important because laboratory testing is
inherently connected to a larger diagnostic process.
The value of laboratory data depends not only on
analytical performance but also on appropriate test
selection, specimen collection, result interpretation,
clinical follow-up, and communication among
healthcare professionals. Al systems that operate
within these workflows can support decision-making
across the entire testing lifecycle, whereas isolated
tools may only address a narrow segment of the
process.

Data exchange standards alone are
insufficient; trustworthy Al also

requires harmonized laboratory
results that are clinically and
analytically comparable.

An integrated approach also supports more
effective governance. Centralized platforms can
provide standardized mechanisms for validation,
auditing, monitoring, version control, performance
assessment, and incident management. Organizations
can establish common governance frameworks
that apply across multiple systems. This approach
promotes consistency, improves accountability, and
facilitates continuous quality improvement.



Trustworthy clinical Al requires comparable laboratory results

Results for the same analyte may not be directly comparable across different
methods, platforms, and laboratories. Policies that support comparability include:

- Laboratory test harmonization + Reference systems + Common units
- Method metadata - Consistent reference-interval practices

Method / Platform / Site A Method / Platform / Site B Method / Platform / Site C

Result 100 Result

Reference
interval

Reference
interval

70 —100

Interpretation Normal Interpretation

112 Result 94
Reference
80— 120 interval 60 — 90
Normal Interpretation High

The same test may produce different numerical results at different laboratories when they use
methods or instruments that have not been harmonized.

Interoperability is foundational

Interoperability is a critical prerequisite for this
vision. Effective Al systems depend upon access to
diverse sources of clinical information. The ability to
securely exchange, integrate, and interpret information
across these domains is essential for maximizing the
clinical value of Al. The importance of interoperability
is likely to increase as healthcare adopts multimodal
Al systems capable of integrating multiple forms
of data into a unified analytical framework. Future
systems may combine structured laboratory results,
semi-structured operational data, unstructured clinical
documentation, digital pathology images, radiologic
studies, and genomic information to generate more
comprehensive assessments than would be possible
using any individual data source alone. Such systems
have the potential to improve diagnostic accuracy,
risk prediction, and clinical decision support, but
their success will depend heavily on the quality and
accessibility of underlying data infrastructure.

Laboratory medicine is particularly well positioned
to contribute to these efforts because laboratories
already operate at the intersection of numerous
healthcare information systems. Laboratory
professionals routinely manage data flows between
instruments, middleware platforms, EHRs, LIS,
public health reporting systems, and enterprise data
warehouses. This experience provides valuable insight
into the practical challenges of data integration,
standardization, quality assurance, and interoperability
that increasingly influence Al performance.

Data exchange standards alone are insufficient;
effective Al also requires harmonized laboratory
results that are clinically and analytically comparable.
Policies that support laboratory test harmonization,
reference systems, common units, method metadata,
and consistent reference-interval practices will make
laboratory data more usable for model development,
validation, monitoring, and cross-site deployment.

Healthcare policy should therefore support the
development of interoperable infrastructure that
enables secure and effective integration of Al into
clinical workflows. Investment in data standards,
interoperability frameworks, enterprise governance
platforms, and scalable quality-management
processes may prove as important as investment in
Al development itself.

Al as healthcare infrastructure

Viewed through this lens, Al should not be
understood as a collection of isolated technologies
but as a new layer of healthcare infrastructure.
Building that infrastructure will require coordinated
efforts among healthcare organizations, technology
developers, regulators, policymakers, and clinical
professionals. By emphasizing workflow integration,
interoperability, and centralized governance, healthcare
systems can create an environment in which Al
technologies are more scalable, more reliable, and
more beneficial to patients.
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Al and childrens healtn

A CASE STUDY

Using laboratory tests and artificial intelligence to diagnose illnesses in children is much more complicated
than using them in adults. Children’s bodies change rapidly from birth through adolescence as their organs
mature, their immune systems develop, hormone levels shift, and puberty occurs. Because of these changes,
lab test results can vary widely with age, and the same result may have different clinical meaning for a newborn,
infant, child, or teenager. As a result, an Al system trained primarily on one pediatric age group may make
assumptions that do not apply to children at other stages of development.

Published sepsis prediction models illustrate this challenge. A machine learning model (XGBoost) trained on
adult data and using variables such as platelet count, bilirubin, and creatinine achieved 95% accuracy in adults
but only 77% accuracy when applied to children™. In a separate study, the performance of a different adult
sepsis prediction model declined as pediatric patients became younger and was poorest in neonates @.

These findings show that Al tools used with pediatric laboratory data require careful development and
validation. These Al tools may be compromised by lab tests that differ between laboratories and by the age
of the child. Other factors, including prematurity, sex, pubertal stage, ethnicity, growth, nutrition, and disease
prevalence, can also affect laboratory results. Finally, the rarity of many childhood diseases makes it difficult to
identify large numbers of cases to train diagnostic algorithms.

Pediatric Al algorithms, therefore, must:

Include harmonized test results Be validated before use to ensure Be evaluated periodically to
or be limited to the laboratory that the training data reflect confirm the system’s continued
method employed. the patient population being accuracy.

evaluated.

1. Marassi C, Socia D, Larie D, An G, Cockrell RC. Children are small adults (when properly normalized): Transferrable/generalizable sepsis prediction.
Surgery Open Science. 2023;16:77-81. doi:10.1016/j.sopen.2023.09.013.

2.Yeo JY, So ES, Youm S. The pediatric transfer gap: How adult-ICU-trained machine-learning models degrade on pediatric intensive care patients.
International Journal of Medical Informatics. Published online July 9, 2026. PIl: S1386-5056(26)00337-0.
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Payment and economic
considerations

Sustainable economic models supportive of responsible implementation will speed the successful
adoption of healthcare Al. Healthcare organizations are unlikely to invest if payment systems fail
to recognize the value of healthcare Al. Reimbursement should be viewed not merely as a payment
mechanism for technology, but as a tool for shaping and promoting responsible Al adoption.

Al and reimbursement are particularly complex
because Al's value differs from traditional healthcare
technologies. Historically, payment systems were
designed to reimburse tangible clinical services. Al
systems, by contrast, frequently derive value through
information synthesis, workflow optimization, risk
prediction, decision support, and operational efficiency.
These benefits may improve patient outcomes and
reduce healthcare costs but are not easily captured
within traditional fee-for-service models.

Diagnostic interpretation is undervalued

Laboratory medicine illustrates this challenge
well. Payment is typically associated with individual
assays, while the broader interpretive value derived
from integrating laboratory information into clinical
decision-making is less visible within reimbursement
frameworks. Many emerging Al systems do not simply
automate existing testing processes; rather, they
enhance the clinical utility of diagnostic information.
In these cases, the primary value may arise from
interpretation and decision support rather than the
performance of a specific test.

Al's economic value may therefore extend beyond
traditional concepts of productivity. A well-designed
Al system may improve diagnostic accuracy, reduce
unnecessary testing, identify patients at risk for
adverse outcomes, support earlier intervention,
improve resource utilization, and/or reduce preventable
harm. This can create substantial value for patients,
healthcare organizations, and payers even when they
do not directly correspond to a billable procedure or
service. Future reimbursement frameworks will need
to account for these broader contributions to fully
realize the benefits of Al.

16
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Payment policy should
recognize both the outputs of

Al systems and the governance
activities necessary to support
their safe and effective use.

Evidence gaps limit reimbursement

The absence of robust evidence demonstrating
clinical utility presents additional challenges for
reimbursement. Payers and healthcare organizations
are asked to evaluate Al technologies based on
technical performance metrics, despite limited
evidence regarding patient outcomes, healthcare
utilization, or costs. Greater investment will be
necessary to establish the evidence required for
sustainable reimbursement and widespread adoption.

At the same time, responsible Al deployment
requires significant investment to develop
infrastructure for validation, quality assurance,
monitoring, cybersecurity, governance, workforce
training, and ongoing maintenance. Unlike traditional
software systems that may require only periodic
updates, many Al applications require continuous
evaluation to detect performance drift, assess
bias, and ensure clinical performance remains
acceptable. These activities generate real costs



necessary to support patient safety and public

trust. If reimbursement mechanisms recognize

only the outputs of Al systems while ignoring the
resources required to govern them, organizations
may face incentives that favor rapid deployment over
responsible implementation.

Payment should reward responsible use

Therefore, payment policies should encourage
both innovation and accountability. Healthcare
Al reimbursement models should support the
governance activities necessary to ensure safe and
effective use. Approaches that align reimbursement
with quality, outcomes, and value-based care are well
suited for Al-enabled healthcare due to emphasis on
patient care rather than on technology adoption. Such
models may discourage the proliferation of low-value
Al applications.

The role of laboratory medicine within these
discussions is especially important. Laboratories have
extensive experience operating under reimbursement

systems that balance innovation, quality requirements,
regulatory compliance, and cost constraints. As Al
becomes increasingly integrated into diagnostic
workflows, laboratory professionals can provide
valuable insight into how reimbursement policies
influence implementation decisions, operational
priorities, and quality-management activities. Their
experience may inform the development of payment
models supportive of technological advancement and
responsible oversight.

Economic incentives shape adoption

Reimbursement policy should not be viewed as a
secondary consideration in the adoption of healthcare
Al. Economic incentives strongly influence how
technologies are developed, deployed, and maintained.
Payment frameworks that recognize the value of
clinically validated Al systems, support ongoing
governance activities, and align incentives with patient
outcomes will be essential to creating a sustainable
foundation for healthcare Al.







—thical, legal, and equity
considerations

Successful adoption of healthcare Al depends
on public trust, not just technical performance.
Patients, clinicians, healthcare organizations, and
regulators must have confidence that Al systems are
used responsibly, perform fairly, and operate under
appropriate safeguards. As Al systems are integrated
into healthcare delivery, considerations of ethics,
legality, and equity become essential.

Bias must be actively monitored

Bias and inequitable performance are widely
discussed challenges. Al systems learn from historical
data. Those data often reflect existing biases in
healthcare access, utilization, diagnostic practices,
and patient outcomes. Consequently, Al systems
can perpetuate or amplify disparities existing within
healthcare systems. A model may perform well for
one patient population but differently for others. To
address these concerns, healthcare organizations
should evaluate Al performance variation across
patient populations both before and after initial
deployment. Proactive bias evaluation should become
a standard for Al quality management, like other forms
of performance surveillance.

Privacy and data stewardship are another
critical concern. Healthcare Al often requires large
volumes of clinical data for development, validation,
and monitoring. These activities must occur within
established legal and ethical frameworks governing
patient information. Compliance remains essential,
but healthcare organizations should also recognize
that Al may introduce new data challenges concerning
secondary use, aggregation, and potential individual
reidentification.

Laboratory medicine professionals provide insight
because they have managed highly sensitive clinical
information while operating within rigorous regulatory
and quality-management frameworks. The same

principles of data integrity, security, traceability, and
appropriate access controls that guide responsible
laboratory data stewardship, can help inform
healthcare Al governance. As Al systems increasingly
integrate information from multiple sources, robust
data governance practices will be essential to
maintaining public trust.

Informed use requires transparency

Responsible Al implementation requires
transparency. Clinicians should understand the
intended use, performance characteristics, and
limitations of Al systems that influence patient care.
Healthcare organizations need sufficient information
to evaluate an Al system for appropriateness in
a particular clinical environment and for post-
deployment performance monitoring. Transparency
does not require disclosure of every technical detail but
requires adequate documentation and communication
to support informed decision-making.

Legal considerations around Al are evolving.
Questions remain regarding healthcare Al liability,
particularly when outcomes differ from expectations.
Assigning responsibility is complex because
healthcare Al involves interactions between clinicians,
healthcare organizations, software vendors, and
technology developers. Existing legal frameworks were
developed for traditional healthcare technologies and
do not address the unique needs of adaptive data-
driven systems.

Importantly, ethical, legal, and equity
considerations should not be viewed as innovation
barriers. Rather, they represent essential safeguards
enabling responsible innovation. Public confidence in
healthcare Al depends both on evidence of technical
performance and on secure, transparent systems fairly
deployed with appropriate human oversight.
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| Policy recommendations

Successful integration of Al into healthcare requires coordinated action by policymakers, regulators,
healthcare organizations, technology developers, professional societies, and clinical leaders.

Establish risk-based governance
frameworks for clinical Al

Al systems should be governed according
to patient care risk assessment. Regulatory and
organizational oversight should be proportional
to the clinical risk level associated with an
application. Systems that directly influence
diagnosis, treatment decisions, or patient triage
require more rigorous evaluation and monitoring
than administrative or operational tools. Risk-
based oversight balances innovation with patient
safety while ensuring that governance resources
are appropriately focused.

Leverage laboratory medicine
expertise in Al governance

Laboratory medicine is a source of
Al governance expertise that healthcare
organizations and policymakers should recognize.
Laboratory professionals possess extensive
experience in validation, quality management,
continuous monitoring, regulatory compliance,
data stewardship, and clinical consultation. These
capabilities provide a foundation for scalable
governance frameworks that support trustworthy
healthcare Al. Building upon proven laboratory
quality systems can accelerate implementation,
improve consistency, reduce administrative burden,
and strengthen patient safety.

Require independent verification and
validation prior to clinical deployment

Healthcare organizations must establish
standard processes to evaluate Al systems
before implementation. Validation must assess
performance within an institution’s clinical
environment using representative patient
populations and clinically relevant datasets. Both
vendor-developed and locally developed systems
should undergo independent evaluation to confirm
performance for their intended use.
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4.

Require continuous monitoring and
post-deployment surveillance

Al governance should extend beyond initial
implementation. Healthcare organizations need
processes for ongoing performance monitoring,
drift detection, bias assessment, incident
reporting, and periodic reassessment. Continuous
monitoring, Al lifecycle management, and quality
assurance should become standard.

Develop external quality-assessment
and benchmarking programs

Independent evaluation programs, analogous
to laboratory proficiency testing, should be
established for healthcare Al to support objective
performance assessment, facilitate benchmarking
across organizations, identify emerging risks,
and promote continuous quality improvement.
Professional societies, regulatory agencies, and
accrediting organizations should collaborate
to develop healthcare Al external quality
assessments.

Promote interoperability and
trustworthy Al through the
harmonization of test results

Healthcare policy should support interoperable
infrastructure that enables Al systems to function
within existing clinical workflows. Al technologies
should be integrated with EHRs, LIS, imaging
platforms, and other healthcare information
systems rather than deployed as isolated point
solutions. Interoperability standards must prioritize
secure data exchange, transparency, scalability,
and long-term sustainability. To achieve this goal,
clinical laboratory test results must be harmonized
so that the results are analytically and clinically
comparable.



7.

Establish clear accountability and
human oversight requirements

Healthcare organizations should designate
governance bodies of qualified individuals for Al
implementation, monitoring, incident management,
and lifecycle oversight. Human accountability
remains a central component regardless of the
degree of automation. Clear oversight structures
support transparency, patient safety, and
organizational accountability.

Advance transparency standards for
healthcare Al

Organizations implementing Al need access
to sufficient information regarding intended use,
performance characteristics, limitations, validation
methods, and monitoring requirements for proper
governance. Transparency standards are required
to support informed adoption, independent
evaluation, and responsible clinical use, while
balancing intellectual property considerations.

Support workforce development and
Al literacy

Healthcare professionals will require new
knowledge and skills to effectively evaluate,
implement, monitor, and govern Al systems.
Policymakers, educational institutions, healthcare
organizations, and professional societies must
invest in workforce development initiatives that
promote Al literacy among clinicians, laboratorians,
informaticians, administrators, and quality
professionals.

10. Align reimbursement policies

with clinical value and
responsible governance

Payment models should recognize both
the outputs of Al systems and the governance
activities necessary to support their safe and
effective use. Reimbursement policies should
encourage clinically validated applications
that improve laboratory operations and patient
outcomes without promoting low-value or
inadequately validated technologies.

11. Invest in research that demonstrates

clinical utility and value

Healthcare policymakers, funding agencies,
healthcare systems, and industry partners
should support research that evaluates the real-
world impact of healthcare Al. While substantial
resources have been devoted to algorithm
development and technical validation, less
investment has been directed toward clinical utility,
patient outcomes, operational impact, equity,
and economic value. Future research should
prioritize real-world applications with prospective
implementation studies, pragmatic clinical trials,
health services research, and post-deployment
evaluations to assess Al. Generating this evidence
will be essential for reimbursement decisions,
regulatory oversight, implementation strategies,
and public trust.

Collectively, these recommendations seek to
align innovation with accountability. The end-goal
is to accelerate the adoption of Al technologies,
while ensuring they improve patient care,
strengthen healthcare systems, and maintain
public trust. By establishing robust governance
structures, supporting interoperability, investing
in workforce development, and leveraging
existing quality-management expertise,
policymakers and healthcare organizations can
create a sustainable foundation for the future of
healthcare Al.
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| Future directions

Al remains an evolving technology. As healthcare continues to generate larger volumes of data, Al has the
potential to serve as an important tool, transforming data into information and information into actionable
knowledge. Advances in multimodal Al may enable further integration of laboratory data with pathology, imaging,
genomic, and clinical information, creating more comprehensive models of patient health than previously
possible.

Healthcare professionals’ roles will continue to evolve. Rather than replacing clinicians, Al is likely to augment
human expertise by supporting information synthesis, prioritization, and decision-making. Human judgment
remains essential for interpreting complex clinical situations, understanding patient preferences, evaluating
unexpected findings, and balancing competing considerations. Successful Al implementations will therefore
strengthen collaboration between technology and healthcare professionals rather than attempting to substitute
one for the other.

Ultimately, the future of healthcare Al is not defined by the algorithm'’s capabilities, but by the ability of
healthcare systems to deploy it responsibly, equitably, and effectively in service to patient care.

Al is rapidly becoming part of the healthcare landscape. However, Al also introduces new challenges related
to validation, transparency, accountability, interoperability, and long-term oversight. This policy brief outlines
the central role laboratory medicine can play in the responsible use of healthcare Al. Clinical laboratories have
decades of experience managing complex diagnostic systems. These capabilities align with the governance
requirements of healthcare Al and provide a practical foundation for building broader oversight frameworks. Just
as interoperability enabled the exchange of healthcare information, harmonization will be essential to ensuring
that Al systems can reliably interpret and act upon laboratory data across institutions, platforms, and patient
populations.
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Terms to Know |

Harmonization
The process of improving comparability of laboratory results across different methods, instruments,
manufacturers, and laboratories. Harmonization reduces method-related differences, making the data more
useful for clinical interpretation, research, and Al applications.

Human oversight
The involvement of qualified people in supervising Al use and applying clinical judgment, particularly when Al
influences high-consequence decisions.

Intended use
The specific purpose for which a test, device, or system is designed, including the population it serves,
the setting in which it is used, and the decisions it supports. Intended use establishes the context for
performance evaluation, validation, and oversight.

Interoperability
The ability of healthcare systems to securely exchange, integrate, and use information across clinical
workflows. Interoperability allows laboratory data to move between instruments, laboratories, electronic
health records, and other healthcare systems.

Laboratory medicine
The healthcare discipline responsible for laboratory-based diagnostic testing, quality management,
validation, clinical consultation, and stewardship of laboratory information used in patient care. Laboratory
professionals establish processes to help ensure that laboratory results are accurate, reliable, clinically
meaningful, and appropriately interpreted.

Model drift
Changes in Al performance over time resulting from shifts in the clinical environment, patient population,
data, laboratory methods, workflows, or disease prevalence, rather than from changes to the model itself.

Quality management
A structured system for ensuring that a process, service, or technology performs as intended and continues
to do so over time. Quality management includes validation, monitoring, documentation, corrective action,
and continuous improvement.

Risk-based oversight
An approach in which governance and monitoring activities are proportional to the potential risk posed by a
technology or application. Systems with greater impact on patient care generally require greater scrutiny.

Validation
The process of determining whether a system performs adequately for its intended clinical purpose in the
environment where it will be used.

Verification
The process of confirming that a system performs according to its stated specifications.
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