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The Good, Bad, and Ugly of Real-World AI Use: 
Practical applications of transformative impact of AI in healthcare, 
informatics, and the research community
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RTI Teams and Talent
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Over 550 
IT specialists and 

data scientists

Researchers, subject matter experts and 

technologists collaborate on projects

Working in many scientific domains, including 

public health, informatics, and data science

More than 1,600 
staff holding advanced 

degrees in clinical, public 

health, and biomedical 

informatics. 



Center for Informatics at 
RTI International
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Bioinformatics: Leverages computational tools to 

capture, curate, and analyze genetic, 

epidemiologic, and clinical data, turning raw 

information into actionable insights for human health.

Environmental Informatics: Uses data and 

computational approaches to transform 

environmental information into evidence-based 

solutions and policies that promote human and 

environmental health

Health Informatics: Lead and support projects 

across a wide variety of health-related areas including 

clinical and translational research, healthcare 

quality, and applied public health.

Work with a wide variety of clients on large 

(>$100M) and small projects (~$100K)

Comprised of ~50 staff in three programs:
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Potential Uses for LLMs in Care Delivery and Health Research
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Informatics, Decision Support 
and Artificial Intelligence
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AI has the potential to impact many 

areas of informatics, including:

o shared decision making (SDM)

o shared care coordination and planning

o decision support (DS) solutions

o clinical decision support (CDS)

o patient-centered CDS (PC CDS)

Key areas of CDS impact include:

Improving sharing and replication

Accelerating technical development

Supporting patient decision making

Enhancing cognitive processing

Increasing patient-provider interaction

Automating processing

https://cdsic.ahrq.gov/cdsic/implementation-case-studies



Webinar Speakers
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Jamie Pina, PhD, MSPH (he/him): Senior Director, Center 
for Data Modernization Solutions, RTI International, RTI 
International, jpina@rti.org 

Daniel Brannock, M.S. (he/him): Research data scientist, 
RTI International, mbrannock@rti.org 

Emily Hadley, M.S. (she/her): Research data scientist, 
RTI International, ehadley@rti.org 

Laura Marcial, PhD, FAMIA (she/her): Senior Director, 
Center of Informatics, RTI International, lmarcial@rti.org 
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Background
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Types of Artificial Intelligence

Narrow AI also known as “weak AI,” 
focuses on performing specific tasks 
within a limited domain

Generative AI (genAI) refers to artificial 
intelligence systems that can create 
new, original content, such as text, 
images, or music, by learning patterns 
and structures from existing data.

General AI refers to highly autonomous 
systems that feel like they possess 
human-level intelligence and can handle 
various cognitive tasks across different 
domains. Still considered theoretical.
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Significant Events in Artificial Intelligence

Turing Test

1950

IBM Watson

2011

“Attention is All You 
Need" paper by 
Vaswani et al. in 2017

2017

OpenAI releases GPT-3

2020

Proliferation of 
generative AI

2023

Direct Industry 
Application

2024+
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Contextual Understanding

Parallel Processing

Scalability

Flexible

Transformer Attention Mechanisms
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Transformer attention mechanisms 

enable models to dynamically focus on 

different parts of the input data, 

improving understanding and processing 

of natural language

CONFIDENTIAL



AI Readiness in AMIA’s Scope

Advanced Data Analytics 

AI-driven algorithms are increasingly capable of 

analyzing vast amounts of healthcare data, leading 

to more accurate diagnostics and personalized 

treatment plans.

Regulatory and Ethical Frameworks 

Ongoing development of guidelines and standards 

ensures safe, ethical, and responsible AI 

integration in healthcare practices.

Interoperability and Infrastructure 

Improved healthcare IT infrastructure is facilitating 

seamless integration of AI tools, enhancing clinical 

decision-making and operational efficiency.
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Objectives

14

Understand the Responsible Use of AI in Healthcare through 

Real-world AI Applications

Explore Applications of AI in Large-scale EHR Data Repositories

Discover the Capabilities of Large Language Models (LLMs) for Novel 

Approaches to Text Analysis



Applying AI in Large-
scale EHR Data 

Repositories
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Daniel Brannock 
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Massive (EHR) Databases

The Good

o Huge data enabling 

powerful AI

o Power for studying 

underserved groups (e.g., 

rare diseases)

o Shared costs and 

infrastructure
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The Bad

o Esoteric data structures

o Steep learning curve

o Missing data abounds; 

positive, unlabeled data

The Ugly

o Bias driven by access and 

utilization

o Observational: causal 

analysis is challenging
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The Data, They Proliferate
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NCATS National COVID 

Cohort Collaborative 

(N3C)

NIH All of Us

UK Biobank o 500K people

o EHRs, genetics, imaging, 

questionnaires

o 23M people, 9M with confirmed COVID

o EHRs

o 400k people

o EHRs, genetics, questionnaires
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Managed Platforms
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Shared access 

facilitates 

collaboration

Managed 

distributed cloud 

compute

Common 

Data Models



RECOVER—N3C
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`
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o Study Long COVID

o Palantir Foundry, excellent computational 

support

o Python, R, Spark SQL

o Assumes knowledge of OMOP data structures

o Bioinformaticians

o Clinicians

o Patients

Purpose

Platform Details

Multi-Disciplinary 

Team



RECOVER—Characterizing 
Long COVID
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o Identifying long COVID and 

its onset

o XGBoost model using 

clinically diagnosed cases

o Monitoring and retraining 

are critical even in research



RECOVER—Other Example Projects
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Does Paxlovid prevent 

hospitalization and/or long 

COVID?

Target trial emulation

Does vaccination prevent 

long COVID?

CEM, IPTW

Characterizing reinfections 

and effect on long COVID

Building the right cohort: who 

is the best control?
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RECOVER—Other Example Projects
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Does Paxlovid prevent 

hospitalization and/or long 

COVID?

Target trial emulation

Does vaccination prevent 

long COVID?

CEM, IPTW

Characterizing reinfections 

and effect on long COVID

Building the right cohort: who 

is the best control?
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AIM AHEAD—All of Us
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`

Purpose

Platform Details

Multi-Disciplinary 

Team

o Network of mentors, mentees, 

training material

o All of Us Researcher Workbench, built on Google Cloud

o Python (Jupyter Notebooks), R (RStudio), SAS

o Good exploratory GUI for beginners, still requires 

OMOP expertise to conduct robust research

o Advance equity and researcher diversity in 

AI/ML research



If We Build It, Please Come
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Government has invested 

in these repositories

o NIH Strategic Plan for 

Data Science from 2018 

calls out All of Us and the 

Cancer Moonshot 

Initiative
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Lessons Learned
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Data and methodology 

are progressing quickly

Multidisciplinary 

collaboration is key

There are still profound limitations

Nonrandom missingness

Positive and unlabeled data

Biased populations

Observational



Applying NLP and LLMs 
in health research
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Emily Hadley
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Trained on large amounts of text data

Can understand and generate 

human-like language

Advanced computer program

Large Language Models
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Large Language Models
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The Good
o Large-scale text 

generation and 

summarization

o Versatile applications 

for innovation and 

accessibility

o User-friendly

The Bad
o Substantial financial and 

environmental costs

o Highly dependent on 

quality of training data

o Can reflect and 

amplify biases 

in data

The Ugly
o Generate convincing 

misinformation, 

hallucinations, 

and false information

o Major concerns 

about authorship 

and data privacy



Why Use an LLM Approach?

❑Research questions not well addressed with existing methods

❑Publicly available data

❑No user interaction or decision

❑Low cost and low risk
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Case Study: Community Benefits IRS Documents
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https://www.communitybenefitinsight.org



Narrative Section to Describe 
Community Benefits
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Traditional Keyword Frequency
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Prompt: “Based on These Sentences, Make a List of Changes 
During the COVID-19 Pandemic”

Selected Topics Selected Examples

Hospital Measures Changes in visitor policies, creation of negative pressure 

rooms, renting additional hospital beds, establishment of 

fever clinics, vaccination requirements

Community 

Assistance

Food pantry assistance and food delivery services, holiday 

toy distribution, COVID-19 hotline, drive-through drug 

takeback events, distribute COVID-19 info in newspapers

COVID-19 Resources Distribution of vaccines, masks, hand sanitizer, soap, face 

shields, and tests
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Policy Approaches to 
Managing AI Risks
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Hadley, E. C. (2022). Prioritizing policies for furthering responsible 

artificial intelligence in the United States. Paper presented at 2022 

IEEE Big Data Conference, Osaka, Japan. 

https://doi.org/10.1109/BigData55660.2022.10020551

https://doi.org/10.1109/BigData55660.2022.10020551


Organizational AI Governance
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AI Policies and Procedures

Internet/Technology Services 

Algorithm Review Board

Vendor 

Software

Sensitive 

Data

High-Risk 

Scenarios

Review 

Protocol

Hadley, E., Blatecky, A., and Comfort, M. (2024). Investigating Algorithm Review Boards for Organizational Responsible 

Artificial Intelligence Governance. Pending review. Preprint available https://arxiv.org/abs/2402.01691 CONFIDENTIAL
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RTI Has Lots of Experience! 
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• Phenotype development (long COVID)

• Data harmonization (BDC)

• Knowledge graphs with NLP (HEAL)

• EHR deep learning

• ML CDS models (HIV)

• Taxonomy generation (with LLMs)

• GPT for concept classification

• NER to deidentify

• Text string auto-matching & auto-coding

• Fuzzy matches for search

• Similar concept search for metadata



Q&A
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Jamie Pina
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Resources
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See More in our Newly 
Published Paper!
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Responsible AI Resources
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