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Topics For Our Consideration

• Setting the table

•Changes for the educator

•Changes for the student

•Changes for the practice of EMS

• The way forward
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Learning Objectives

•Distinction between artificial intelligence, 
machine learning, neural networks, and 
generative AI
•Benefits and risks of AI generated individual 

learning plans 
•Potential use of AI in EMS clinical care that will 

influence educational content
• External factors that may accelerate or limit the 

implementation of AI
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This is not the first era in which 
Americans have held widely divergent 
views on important areas of morality, 
ethics, law, and public policy.  And it is 
not the first time that these 
disagreements have seemed so 
important, and their airing so 
dangerous, that something had to be 
done.  But now, as before, the First 
Amendment keeps the government 
from putting its thumb on the scale.

Appeal from the US District Court, Northern Florida, Number 22-13135 
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Setting the 
Table 
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Put The Fish on the Table
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Epistemology

Truth Belief
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Truth Belief

Knowledge
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Pace of Knowledge 
Acquisition
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Growth of Chat GPT
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NR Sahni, B Carrus. N Engl J Med 2023;389:348-358.

Examples of the Use of Artificial Intelligence (AI) in Health Care 
Delivery Domains.
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TRUSTWORTHY

AI

Fairness
and 

Impartiality

Robustness 
and Reliability

Respectfulness 
of Privacy

Safety
and 

Security

Explainability

Accountability

https://www.nist.gov/trustworthy-and-responsible-ai
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Open-Access vs. Enterprise 
Controlled AI

• Open-Access AI (e.g., ChatGPT, Gemini, DeepSeek) 
refers to models that are broadly accessible via public 
APIs or web interfaces, often trained on general internet 
data as well as the data you feed to the model over time.

• Enterprise-Controlled AI (e.g., Azure GenAI, AWS 
Bedrock) refers to models deployed within an 
organization's infrastructure, with strict security, 
compliance, and data governance controls.

Enterprise-Grade Security, Data Residency & 
Sovereignty and Data Leakage Risks must be 

considered when evaluating and adopting AI models
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Chat GPT 4

• Provides individually-
paced learning

• Can be set to provide 
graduated degrees of 
support/hints

• Possibly best for 
foundational topics
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Personalized Learning & AI 
Automation for Educators

Intelligent 
Tutoring 
Systems

Automated 
Grading and 
Assessments

Chatbots / 
Assistants 
(Virtual TA)

Curriculum 
Planning

Learning 
Analytics

Content 
Recommendation
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Changes for the Student
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Math in 
Medicine?
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Machine Learning & 
Changes to the Practice
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Case 
Example:
Parking Lot 
in July
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JAMA

“The defining question for 
machine learning builds 
on both that of computer 
science and statistics, but 
is a distinct question.  
Following this reasoning, 
discussing machine 
learning as strict 
alternative to statistics, or 
vice versa, is in most cases 
a category error 
tantamount to asking if 
an automobile is an 
alternative to its engine”
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Bayes Probability

Presbyterian Minister 
and Scientist (1701-
1761)

Probability of result 
may be dependent 
on prior results or 
probabilities
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Bayes and Machine Learning

A prior result can influence the accuracy of a 
future result

In other words, not all probabilities are the same
Clinically, these are defined as likelihood ratios or 
odds
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•Pre and Post Test Probability

Fagan’s 
Nomogram
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Not All Test Results are the Same
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Characteristics of Rapid Strep Test

Characteristic Value

Sensitivity 96.7%

Specificity 94.4%

LR + 17.2

LR - 0.03
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Example 1 (Penn Medicine) – Highly 
Suggestive of Streptococcal 
Pharyngitis

• Low Grade Fever

• Sore throat, painful to swallow

• No cough, no runny nose, no GI 

 symptoms

• Do we need a rapid strep test?



THE COLLABORATIVE FOR ADVANCING EXCELLENCE THROUGH ACCREDITATION

Example 1 – 
Pretest of 95%

• Green = Positive Test = 
Post Test Prob of >99%

• Yellow = Negative Test = 
Post Test Prob of 30%

Note:  LR+ for this test = 17; LR- for this test = 0.03  
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Example 2 
(Pinterest) – 
General URI 
symptoms

• Low grade fever

• Runny nose, productive 
cough, frequent loose stools

• Protocol had rapid strep 
obtained at check in
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Case Example 2 – 
Pretest of 5%

• Green = Positive Test = 
Post Test Prob of 50%

• Yellow = Negative Test = 
Post Test Prob of 0.4%

Note:  LR+ for this test = 17; LR- for this test = 0.03  
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Example of AI Changing Practice

•Pre-test probability (aka “anterior odds”) alter the 
performance of a test

• If appropriately applied, a more precise and 
accurate estimate is provided as post-test 
probability (aka “posterior odds”)
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Parking Lot In July

ST Segment Elevation MI

• 100% post-test probability; most 
time sensitive – treat first

Possible head trauma

• 25% pre-test probability; head CT 
with good LR – test second

3rd degree burns

• 100% pre-test probability; least 
time sensitive – treat last
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The Way Forward
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External Forces









The Wall 
Street 

Journal
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Summary
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Appendix
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Concrete Example for 
EMS



Early On-Line

• 8 EMS Agencies

• Accredited by IAED

• Participating in HDE

• >500,000 matched outcomes from 
dispatch to discharge



General Performance of Acuity
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Proportion of Calls with Ultra Time Critical (UTC) Condition

<1% UTC EMS Treatment and <5% UTC ED Outcome >1% UTC EMS Treatment OR >5% UTC ED Outcome

8%

Calls Eligible for Alternative Disposition



Higher Acuity 
Determinants 
“Safe to Hold”



Proportion with >10% Ultra Time Critical (UTC) Conditions

>10% UTC EMS Treatment or >10% UTC ED Outcome <10% UTC EMS Treatment & <10% UTC ED Outcome

Not all low acuity (ALPHAs) are “safe to hold”

22%



Lower Acuity 
Determinants 

“Unsafe to 
Hold”
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AI In Medicine
Changes for the 
instructor

Changes for the 
student

Changes for the 
practice


