
Advancing 
Diagnostic 
Excellence: 
From Artificial 
Intelligence to 
Patient Impact

Grace Cordovano, PhD

Philip R.O. Payne, PhD



Today’s Discussion

1. AI and healthcare

• Opportunities and challenges associated with the expanded use of AI in healthcare

2. Towards responsible healthcare AI development and use

• The need for shared values and behaviors in the context of healthcare AI and the role of the NAM 

Healthcare AI Code of Conduct

3. Connecting “the dots”

• The intersection of AI and diagnostic excellence

4. Focusing on humans

• Anchoring on the humanistic needs and impact of healthcare AI
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AI and Healthcare

Opportunities and challenges associated with the expanded

use of AI in healthcare
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AI is Dominating 
the Healthcare 
Landscape

• Patient Monitoring and Care: AI-driven wearables and 
predictive analytics enable early detection and 
personalized treatment.

• Clinical Decision Support: AI enhances diagnostics, 
predicts disease progression, and recommends 
treatments using medical images and EHRs.

• Precision Medicine and Drug Discovery: AI identifies 
biomarkers, personalizes treatments, and accelerates 
drug discovery.

• Medical Education and Innovation: AI powers virtual 
simulations, automates data analysis, and accelerates 
literature reviews.

• Operational Efficiency: AI automates medical coding, 
scheduling, and documentation, reducing clinician 
workload and optimizing revenue cycle relationships.
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Enabled by Step-Changes in Technology
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Open-AI: Care team and AI collaborating to treat a patient
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• Strategic AI Integration – AI adoption is accelerating in healthcare; 
success requires strong organizational strategies and infrastructure.

• Governance and Infrastructure – Establish governance for safety, 
fairness, and accountability; modernize data systems for AI 
compatibility.

• Workforce and Leadership – Train AI-literate clinicians and engineers; 
appoint AI leaders like the Chief Health AI Officer to guide 
implementation.

• Evaluation and Outcomes – Implement structured assessments to 
measure AI’s impact on care quality and mitigate risks.

8



“Researched models are rarely 
implemented; Implemented 

models are rarely researched.”
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The Complex (and Lengthy) Healthcare AI “Lifecycle”

Needs 
assessment 

Model 
development

Model 
validation 
(internal)

Model 
validation 
(external)

Model 
implementation 

in the “real 
world” systems

The “last mile” 
problem 

(workflow, 
sociotechnical 

considerations)

Iterative Cycles

10



Biomedicine is a complex system, and therefore, our 
approach to AI must be aligned with this complexity

• Interdependent Components: Biomedicine involves a vast network of stakeholders, including 

researchers, clinicians, patients, payers, regulatory bodies, and technology vendors, whose behaviors 

and decisions influence outcomes.

• Non-Linear Interactions: Small changes in one area (e.g., a discovery or clinical guideline) can have 

unpredictable, widespread effects on ensuing hypotheses, patient outcomes, provider behaviors, and 

operational workflows.

• Adaptive Behaviors: Biomedical systems must constantly adapt to new knowledge, emerging diseases, 

evolving patient needs, and technological advancements.

• Unpredictable Outcomes: Even with knowledge-based systems, experimental results and health 

outcomes can vary due to biological, human, and environmental factors.

• Diverse Expertise: Effective research and care delivery require collaboration across specialties and 

disciplines.
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Effective Altruism vs. Accelerationism in AI Adoption

Scenario 1:
• Data growth outpaces model 

effectiveness

• Growth in model effectiveness 
plateaus as a function of 
computation and/or human 
constraints (potentially by design)

Scenario 2:
• Data growth and model 

effectiveness grow at 
comparable paces

• Growth in model effectiveness is 
less constrained by computation 
and/or human constraints

Scenario 3:
• Model effectiveness grows at a 

more rapid rate than data

• This scenario would require the 
identification of new data 
sources for training
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Towards Responsible 
Healthcare AI 
Development and Use

The need for shared values and behaviors in the context

of healthcare AI and the role of the NAM Healthcare AI

Code of Conduct
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The NAM Healthcare AI Code 
of Conduct Initiative

• The goal of the initiative is to advance health care AI “governance 

interoperability” via a broadly supported Code of Conduct 

comprised of a harmonized set of principles and commitments 

• This will require a description of the relationships and 

accountabilities of key stakeholders to each other:

• Translating the Code of Conduct into clearly defined and observable 

behaviors, and 

• Advancing a national connected “interstitium” that promotes a systems—

not siloed—approach

• The NAM endeavors to create a national systems view of the 

elements required to support responsible AI in health care and 

biomedical science, and assure that the benefits are equitably 

distributed
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Sponsors of the NAM 
Healthcare AICC Initiative

• Gordon and Betty Moore Foundation (GBMF)

• Patrick J. McGovern Foundation (PJMF)

• California Health Care Foundation (CHCF)

• Epic Corporation (EPIC)

• National Institutes of Health (NIH)
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Digital Health Action Collaborative
Co-chairs 
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Gianrico Farrugia, 
CEO

Mayo Clinic 

Roy Jakobs, CEO
Royal Phillips

Bakul Patel,
Global Lead Digital 

Health Strategy
Google
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Healthcare AI Code of Conduct (AICC)
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Gianrico Farrugia, President & CEO, Mayo Clinic – Co-Chair Kevin Johnson, Professor, University of Pennsylvania 

Bakul Patel, Global Lead, Digital Health Strategy, Google – Co-Chair Peter Lee, Microsoft Research 

Roy Jakobs, CEO, Philips – Co-Chair Kenneth Mandl, Harvard Medical School 

Andrew Bindman, Chief Medical Officer, Kaiser Permanente Kedar Mate, President & CEO, Institute for Healthcare Improvement

Grace Cordovano, Enlightening Results Deven McGraw, Co-Founder, Chief Regulatory Office, Ciitizen

Jodi Daniel, Partner, Crowell & Moring Health Group
Philip Payne, Chief Health AI Officer, WashU Medicine and BJC 
Healthcare

Wyatt Decker, EVP, and Chief Physician, UnitedHealth Group Vardit Ravitsky, President, The Hastings Center 

Peter Embi, Professor, Vanderbilt University Medical Center Suchi Saria, Founder and CEO, Bayesian Health, 

Kadija Ferryman, Core Faculty, Johns Hopkins University Eric Topol, Founder & Dir., Scripps Research Translational Institute

Sanjay Gupta, Chief Medical Correspondent, CNN Selwyn Vickers, CEO, Memorial Sloan Kettering Cancer Center 

Eric Horvitz, Chief Scientific Officer, Microsoft

Healthcare AICC National Steering Committee Members
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• The term “code of conduct” was intentionally chosen for the NAM AICC initiative, reflecting a belief that 

shared behavioral expectations are essential in navigating the rapid technological changes in healthcare AI. 

Responding to Complexity in Health AI Adoption: 
Encoding Behaviors Via a Code of Conduct

“A statement setting out guidelines regarding the 
ethical principles and standards of behavior 
expected of a professional person or 
(organization).” (Oxford Reference Dictionary)
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“Among the 60 publications reviewed, 3 areas of inconsistency were identified: 
inclusive collaboration, ongoing safety assess- ment, and efficiency or 
environmental protection. These issues are of particular importance as they 
highlight the need for clear, intentional action between and among various 
stakeholders comprising the interstitium, or connective tissue that unify a sys- 
tem in pursuit of a shared vision.”

https://doi.org/10.31478/202403a
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“AI is poised to transform how patients, caregivers, and health care 
professionals experience the management of their health, health care, 
and care goals. Substantial challenges remain in realizing this promise. 
We believe that policies in four key areas can facilitate and accelerate 
AI in health and health care, including promoting the safe, effective, 
and trustworthy use of AI; promoting the development of an AI-
competent healthcare workforce; focusing investments in key research 
portfolios; and clarifying AI liability and responsibilities. Through these 
efforts, substantial societal health improvements may be achieved.”

https://doi.org/10.1377/hlthaff.2024.01003 
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The NAM Health AI Code of 
Conduct Special Publication
• Engaged: Understanding, expressing, and prioritizing the needs, preferences, goals of people, and the related 

implications throughout the AI lifecycle 

• Safe: Attendance to and continuous vigilance and controls for potentially harmful consequences from the 

application of AI in health and medicine for individuals and population groups

• Effective: Application proven to achieve the intended improvement in personal health and the human condition, 

in the context of established ethical principles 

• Equitable: Application accompanied by proof of appropriate steps to ensure fair and unbiased development and 

access to AI-associated benefits and risk mitigation measures 

• Efficient: Development and use of AI that results in reductions in resources to achieve improved health 

outcomes without concurrent adverse impacts on the natural environment

• Accessible: Ensuring that seamless stakeholder access and engagement is a core feature of each phase of the AI 

lifecycle and governance 

• Transparent: Provision of open, accessible, and understandable information on component AI elements, 

performance, and their associated outcomes 

• Accountable: Identifiable and measurable actions taken in the development and use of AI, with clear 

documentation of benefits and clear controls and accountability for potentially adverse consequences 

• Secure: Validated procedures to ensure privacy and security, as health data sources are better positioned as a 

fully protected core utility for the common good, including use of AI for continuous learning and improvement

• Adaptive: Assurance that the accountability framework will deliver ongoing information on the results of AI 

application, for use as required for continuous learning and improvement in health, health care, biomedical 

science, and, ultimately, the human condition 
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A Call To Action for the 
BMI Community, Building 
on the Healthcare AICC

• Connect with and meaningfully engage in relevant convening and feedback 
activities, including those associated with the dissemination of implementation of 
recommendations generated by the NAM AICC initiative, as well as current and 
emerging collaboratives

• Define and propagate a culture of operational safety and continuous learning in the 
context of health and healthcare-related AI by focusing on fostering shared behaviors, 
commitments, and outcomes among all stakeholders

• Catalyze a community-wide dialogue concerning both the successes and failures of AI 
in the clinical domain using an inclusive and transparent approach to communication, 
ensuring that all stakeholders—regardless of their technical expertise—can engage 
meaningfully in this discourse

• Leverage past community-level experience to address privacy and ethical concerns in 
the context of health-related AI via a proactive and collaborative approach to 
developing practical frameworks and policies. 

• Advance basic and applied BMI research agendas to achieve the promise of 
contemporary AI in health and healthcare settings

• Advocate for the adoption and use of knowledge and outcomes resulting from the 
preceding items by regulatory bodies

• Facilitate harmonization across and between recommendations, guidelines, 
frameworks, standards, and best practices being produced and disseminated by 
convening groups, standard-setting bodies, regulators, and aligned organizations https://doi.org/10.1093/jamia/ocae306
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A Conceptual Model for Navigating the 
Healthcare AI Code of Conduct
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Contextualizing the NAM HAICC for BMI

• Given the multidisciplinary nature of AI in healthcare—spanning research, education, clinical 

care, human-centered design, ethics, product development, implementation science, finance, 

and policy—a code of conduct that is both inclusive and adaptable is crucial. 

• Such a framework can foster coordination and collaboration across diverse domains, ensuring 

that AI technologies evolve in ways that prioritize patient safety, equity, and continuous 

improvement.

• A code of conduct based on higher-order, technology-agnostic principles will accommodate 

the inevitable evolution of AI technologies 

• By focusing on foundational principles rather than prescriptive technical standards, the AI 

Code of Conduct can support the ongoing advancement of AI in health and healthcare, 

ensuring that innovation is aligned with the best interests of patients and society.
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What are the right tasks for AI in healthcare?

• Criteria and requirements for judging the 

feasibility, actionability, and potential 

clinical impact of an AI-driven intervention 

targeting a well-defined driving problem

• Selecting reasonable and appropriate 

outcome measures to justify the safety, 

efficacy, and value of AI, contextualized by 

relevant driving problems

• Ethical standards for applying the preceding 

dimensions in a consistent and principled 

manner

26



What are the right data for AI?

• Ethically, responsibly, and objectively sourcing 

representative data in response to a given 

driving problem

• Defining, declaring, measuring, and mitigating 

known and emergent sources of biases in 

those data

• Ensuring the transparency, reproducibility, 

and rigor of data engineering methods and 

protocols used in the AI application

• Adherence to privacy laws impacting the 

collection, use, and sharing of data for AI and 

methods to enable transparency to the public 

regarding the uses of data for AI
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What is the right evidence standard for AI?

• Selecting, justifying, and applying appropriate 
measurement methods (eg., “measures”) to 
measure the efficacy of the AI intervention

• Applying and understanding the impact of AI-
driven outcomes given the complex system 
dynamics of health and healthcare (eg, a 
systems-thinking approach to performance 
assessment)

• Selecting and applying optimal evidence 
reporting guidelines and standards in support 
of AI-focused research reports (eg, CONSORT-
AI, SPIRIT-AI, DECIDE-AI, as well as emerging 
or future standards such as those being 
proposed by the VALID-AI)
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What are the right approaches for integrating AI in 
clinical care?

• Contextualizing the deployment, use, and 
evaluation of AI in “real world” settings as a 
function of human–computer interaction, 
implementation science, and cognitive science 
principles

• Establishing safety and outcomes feedback 
mechanisms and continuous improvement cycles 
for AI-driven interventions (“algorithmovigilance”)

• Assessing and understanding workflow, cultural, 
and incentive-based structures that predispose or 
enable the optimal use of AI in health and 
healthcare settings

• Assuring clinician and patient understanding of how 
AI is used in clinical care and leveraging AI to 
improve clinician–patient shared decision-making 
regarding clinical interventions
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Connecting “The Dots”

The intersection of AI and diagnostic excellence
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The Intersection of the NAM Health Care AI 
Code of Condcut and CODEX

• Diagnostic errors affect nearly every person in their lifetime and account for roughly 800,000 harm 

events annually in the U.S. 

• New evidence highlights that diagnostic errors disproportionately affect people of color and 

underserved communities. 

• The use of AI and analogous digital health interventions in the context of reducing diagnostic error 

presents new opportunities to support early symptom recognition, assist in clinical reasoning, 

facilitate shared and patient-centered decision-making, and mitigate diagnostic odysseys.

• The recently released National Academy of Medicine Health Care Artificial Intelligence Code of 

Conduct provides a behavioral framework that bridges the gap between accelerationist and altruist 

viewpoints regarding responsible AI development, use, and evaluation, enabling a balanced and 

progressive approach to AI adoption and use in such contexts.
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AI in the Context of Diagnostic Excellence

• AI can help accelerate the translation of diagnostic research into health care systems and policy 
interventions.

• The domains of diagnostic excellence and responsible AI development share a foundational need 
for collaboration among diverse clinical and technical stakeholders, representing an opportunity for 
co-creation, shared learning, and best practices.

• Anchoring the application of responsible AI frameworks, such as the National Academy of 
Medicine's Health Care Artificial Intelligence Code of Conduct, on key outcomes, including 
diagnostic excellence, provides an opportunity to demonstrate the real-world and patient-level 
impact of such systems-level approaches.
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Substantial Work to Be 
Done to Replicate Expert 
Clinician Performance

“While generative artificial intelligence (AI) has shown potential in 

medical diagnostics, comprehensive evaluation of its diagnostic 

performance and comparison with physicians has not been 

extensively explored … No significant performance difference was 

found between AI models and physicians overall (p = 0.10) or non-

expert physicians (p = 0.93). However, AI models performed 

significantly worse than expert physicians (p = 0.007). Several models 

demonstrated slightly higher performance compared to non-experts, 

although the differences were not significant. Generative AI 

demonstrates promising diagnostic capabilities with accuracy varying 

by model. Although it has not yet achieved expert-level reliability, 

these findings suggest potential for enhancing healthcare delivery 

and medical education when implemented with appropriate 

understanding of its limitations.”

https://doi.org/10.1038/s41746-025-01543-z 33



But also, Substantial 
Promise to Improve 
Diagnostic and Treatment 
Related Decision-Making
“We evaluated the performance of S-PATH, a personalized 
surgical transfusion risk prediction model, within a diverse 
cohort of 45 academic and community US hospitals serving 
more than 3 million surgical patients. S-PATH consistently 
outperformed the standard-of-care MSBOS approach at 
most hospitals, with higher overall discrimination and 
requiring fewer type and screen orders to adequately detect 
96% of patients who subsequently required transfusion. 
These findings suggest S-PATH’s generalizability and 
robustness and provide evidence to support its potential for 
pragmatic clinical value in improving resource allocation if 
implemented broadly.”

https://doi.org/10.1001/jamanetworkopen.2025.17760
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And, Importantly, Critical 
Questions Remain Concerning 
Human-AI Interaction in a 
Clinical Setting

• An accurate tool, used selectively and as a useful complement to 
existing records, is an important factor in gaining physician 
engagement.

• A clinician-to-clinician alert message will be better accepted than a 
machine-generated electronic health record (EHR) alert that has no 
clinical intermediary review or involvement.

• Providing a workflow that facilitates ease of compliance and 
implementation, such as when a palliative care or hospice care 
consult is appropriate, including the availability of relevant staff, 
enhances uptake and use of AI-driven CDS.

• Addressing the gap in end-of-life care training among clinicians by 
offering (or requiring) evidence-based training, including both 
didactic and experiential learning components, as well as assistance 
on effective and efficient use of documentation, also enhances 
usability and acceptance. https://doi.org/10.1056/CAT.24.0392
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AI in biomedicine: enhancing human decision making

36

NOT

Source: Friedman CP. A “fundamental theorem” of biomedical informatics. Journal of 
the American Medical Informatics Association. 2009 Mar 1;16(2):169-70.

• Humans make sense of the world around 

them by recognizing and applying 

patterns

• Computers can identify patterns faster 

and in more significant numbers than 

humans can

• However, AI algorithms need to be 

trained:

• Potential for bias

• Limited by the nature of available training data

• Costly and time-consuming

• Continuous process

• AI is (mostly) a function of speed, as 

opposed to innate intelligence



Focusing on Humans

Anchoring on the humanistic needs and impact of healthcare AI
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Open-AI: Care team and AI collaborating to diagnose a patient



Questions?

Grace Cordovano, PhD

enlighteningresults@gmail.com  

Philip R.O. Payne, PhD

prpayne@wustl.edu 
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