


A *brief* history of milestones in AI methods 

1950s
Field of AI Formalized 

1840s
First Computer Algorithm

1970s 
Rule-Centric Methods  
First medical application

2010s 
Data-Centric Methods
Deep learning boom

2020s 
Narrow AI/ML showing success 
at health-relevant tasks

“predicting”
 “describing”

 “recommending”

Large Language Models and 
Generative AI methods

“creating” 

Agentic AI methods

“doing”
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Today: AI methods can now address meaningful primary care challenges 

AI 
Functionality

Primary Care 
Challenges

Other types of solutions 
and approaches 

Real world impact starts with a clearly defined goal / problem to solve, 
while not limiting the vision of what’s possible based on past approaches. 

TODAY



Downstream 
“Challenging” Outcomes

Direct Impact / Clinical 
Action

Technical / Immediate AI 
Output

Example: Accuracy and 
appropriateness of notes 

Example: Care quality, 
provider job satisfaction 
and retention 

Example: Engagement 
with AI scribe, time spent 
on EMR activities

Benefit: Progressing beyond technical milestones to real world impact

Example: AI Scribes 



Downstream 
“Challenging” Outcomes

Direct Impact / Clinical 
Action

Technical / Immediate AI 
Output

Example: Accuracy of 
high-risk AE predictions

Example: One year 
occurrence of AE

Example: Physician burden 
and time for clinical decision 
with asthma patient 

Seol HY, Shrestha P, Muth JF, et al. Artificial intelligence-assisted clinical decision support for 
childhood asthma management: A randomized clinical trial. PLoS One. 2021;16(8):e0255261. 

Benefit: Progressing beyond technical milestones to real world impact

Example: Asthma exacerbation (AE) prevention



Many Outcomes to Consider 

• Patient outcomes 

• Provider outcomes 

• System-level outcomes 

• Care team communication and effectiveness 

• Cost-effectiveness 

• Safety, security 

• Environmental considerations  

• Health equity and fairness 

– Do all subpopulations experience similar outcomes 

– Who/where does or does not have access to high-
quality, safe AI tools?

Note even a “perfectly” performing AI tool from a 
technical lens may not have real world impact 

• Need more high-quality primary care 
prospective evaluation studies! 



Challenge: AI performance changes across location, time, populations 

Downstream 
“Challenging” Outcomes

Direct Impact / Clinical 
Action

Technical / Immediate AI 
Output

Need post-deployment ongoing monitoring of performance and impact



Challenge: Methodological advancements and the availability of (not necessarily 
high quality) AI tools have outpaced evaluation & monitoring strategies 

Methodological advancements & *expected* real world impacts

Rigorous, well-accepted evaluation strategies for single-task “classic” ML tools

Evaluation strategies for multi-purpose generative and agentic AI solutions 

Ongoing monitoring and model maintenance over time

1950s
Field of AI Formalized 

1840s
First Computer Algorithm

1970s 
Rule-Centric Methods  
First medical application

2010s 
Data-Centric Methods
Deep learning boom

2020s 
Narrow AI/ML showing success 
at health-relevant tasks

“predicting”
“describing”

“recommending”

Large Language Models and 
Generative AI methods

“creating” 

Agentic AI methods

“doing”
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Challenge: Beyond single tool/task evaluation & monitoring strategies

Multiple/Multi-
Task AI Tools 

Population 
and

System-Level 
Improvement

Ongoing monitoring and maintenance 



Lots of excitement. 
Several challenges. 
Largescale success TBD. 
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Summary

Longterm 
Positive 
Impact

AI 
Functionality

Primary Care 
Challenges

Other types of solutions 
and approaches 

TODAY

Benefit: AI systems can now perform 
meaningful tasks for primary care

Challenge: Evaluation and monitoring strategies to 
inform AI tool selection and maintenance over time 

Opportunity: Interdisciplinary primary care 
research teams have a lot to offer in this space! 

/jakykueper

Contact: 



AI in 
Primary 
Care
Teaching and Learning
Karim Hanna, MD, FAAFP, FAMIA



We Are Teachers. 

• Benefit: Personalized, On-Demand 
Learning 

• Challenge: The Risk of Misinformation and 
Overreliance



Board Prep





•50 case reports, with lab values 
•Differentials by multiple LLMs 
•3 clinicians review

Building Differentials





Patient Learning



Thank You!

MedEd+AI



AI in Primary Care: Good 
governance is a challenge
Balancing innovation with governance in clinical settings

Karim Keshavjee MSc, MD, MBAAssistant Professor & Program 
DirectorMaster of Health InformaticsDalla Lana School of Public 
HealthUniversity of Toronto, Canada
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The Governance Gap
Small practices lack 
hospital resources

No legal counsel, privacy officers, 
or data committees

Clinicians as gatekeepers
Responsible without proper tools or 
authority

Equity concerns
Rural and under-resourced areas 
face heightened risks
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Key Challenge: Risk Without Support
Clinicians remain legally responsible for AI they cannot properly 
evaluate

AI reaches clinics through informal channels

Oversight is patchy, risk unmanaged
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Proposed Solution: Two-Layer 
Governance

National AI Committee
Certifies tools, sets guidelines, maintains registry

Local AI Governance Boards
Reviews implementation, assesses workflow fit, identifies local 
risks
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Key Benefit: Enhanced 
Patient Care

Sharper Diagnosis
AI improves diagnostic accuracy

Reduced Paperwork
Automated documentation saves time

Tailored Treatment
Personalized care recommendations
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The Path Forward
Sustainable Implementation

• Risk-matched governance

• Vendor-paid certification fees

• Standardized education
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