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Additional Disclosures

• Artificial Intelligence is a very fast-moving field! Some of the 
stuff I am presenting came to my attention this week

• Therefore, some of the recommendations I am making may go 
out of date or be replaced by superior products…
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Learning Objectives

• Name the benefits and use cases in AI in allergy/immunology
• Identify potential hazards in the use of AI in clinical care and 

education
• Implement AI curricular topics to prepare fellows on the best 

use of AI in their future practice
• Implement AI-based tools to enhance teaching and 

assessment in A/I fellowship training.



Imagine you are on call and your fellow calls with follow-up on 
an inpatient consult:
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Hi Dr. A! That flow came back on that 2-month-old 
DiGeorge baby in the CICU! 

She only has mild T cell lymphopenia, so she doesn’t 
need any further immune workup and I can arrange 

followup before she gets her 12 month vaccines!

Okay, let me get more detail…can you explain how you 
came up with that plan?

Sure! I researched this case with this new AI app I just 
downloaded! The CD4 and CD8 lymphopenia is mild 
and therefore the patient is at low risk for infections 

and complications from live vaccinations! However, it’s 
recommended to check in every 6 months, especially 

before the 12 month live vaccines.



1. Any additional 
questions?

2. Any concerns about 
the fellow’s approach 
to this case?

3. What is the best 
feedback or response?

Think-Pair-Share

N Engl J Med 2025;393:786-97
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Risks of “cognitive off-loading”

• Automation bias – risk of error due to reliance on automated 
systems

• Deskilling – loss of previous skills
• Mis-skilling - reinforcing incorrect behaviors
• Never-skilling – failure to achieve essential competencies

N Engl J Med 2025;393:786-97



Your fellows are likely using AI tools!

AMA Augmented Intelligence Research, February 2025



Your fellows are likely using AI tools!

Pew Research September 16, 2025



Most residents are not receiving formal training in AI 

Fried, A et al. (2024). Large language models in internal medicine residency: current use and attitudes among internal medicine residents. Discover 
Artificial Intelligence. 

45% 95% 0%
Reported use of an 

LLM

Expressed interest in 
learning more about 

LLMs

LLM – large language model (e.g. ChatGPT, Claude, etc.) 

Received formal 
training on LLMs



Faculty may be ill equipped to design formal AI curricula

McKell D et al. Med Sci Educ. 2024 Nov 14;34(6):1641-1646.

86% of the respondents' organizations were at the beginning stages of adoption



12https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-enabled-medical-devices
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Clinical Practice
• Diagnostics – analyze datasets to define disease phenotypes, enhance accuracy of allergy testing, utilize 

smartphones or apps to assess environmental exposures
• Monitoring – wearables to detect anaphylaxis and guide with treatment
• Treatment – personalized algorithms, acoustic resonance therapy to treat rhinitis, liquid biopsies using 

DNA/methylation to predict treatment response

Research
• Expand and integrate various datasets to discover patterns of disease, new biomarkers
• Assist with subject enrollment, ensure diversity, classify complex phenotypes, digital “twin” studies using 

single-cell transcriptome data



15N Engl J Med 2025;393:786-97
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1. Basic knowledge of AI
• Define AI and identify the range of applications and use cases

2. Social and Ethical Implications of AI
• Explain how social, economic, political systems influence AI tools and its impact on justice, equity and 

ethics
3. AI-Enhanced Clinical Encounters

• Carry out responsible use of AI to enhance clinical encounters
4. Evidence-Based Evaluation of AI-Based Tools

• Evaluate the quality, accuracy, safety, appropriateness, and biases of AI-based tools
5. Workflow Analysis of AI-Based Tools

• Analyze and adapt to changes in teams, roles and responsibilities with implementation of AI-based 
tools 

6. Practice-Based Learning and Improvement Regarding AI-Based Tools 
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https://www.aamc.org/learn-network/affinity-groups/group-educational-affairs/webinar-
series-ai-skill-building-medical-educators

• Session 1: Foundations of Skill-Building with 
Artificial Intelligence

• Session 2: Prompting for Educators: Effective 
Communication with AI

• Session 3: Evaluating AI Outputs: Ensuring 
Accuracy and Relevance

• Session 4: AI for Efficiency and Automation
• Session 5: Using AI with Data and Scholarship
• Session 6: Developing AI Enhanced Curricula
• Session 7: Personalizing Learning with AI
• Session 8: AI for Assessment and Evaluation in 

Medical Education
• Session 9: Preparing for AI Integration in Clinical 

Education
• Session 10: Continuous Professional Development 

in AI: Building a Lifelong Learning Plan



Creating an educational moment about the use of AI

N Engl J Med 2025;393:786-97



Creating an educational moment about the use of AI

N Engl J Med 2025;393:786-97

DEFT-AI framework

Diagnosis – ask the learner to think out 
loud their clinical reasoning process.

Ask how the learner interacted with AI: 

Which tool? 
How did you use the AI tool?
Which prompts were used? 



Creating an educational moment about the use of AI

N Engl J Med 2025;393:786-97

DEFT-AI framework

Evidence – probe the learner on the 
supportive and opposing evidence

Assess understanding of pathophysiology, 
relevant literature/guidelines

Ask the learner about understanding of 
the inner workings of the AI-tool:

How did you verify the AI responses?
What is the evidence that the AI is 
accurate and safe?



Creating an educational moment about the use of AI

N Engl J Med 2025;393:786-97

DEFT-AI framework

Feedback – guided self-reflection on the 
case

Is there growth opportunities? (missed 
DDx, medical knowledge gaps, AI literacy)

How did you evaluate you own use of AI 
in this case?

How can you improve your use of AI?



Creating an educational moment about the use of AI

N Engl J Med 2025;393:786-97

DEFT-AI framework

Teaching – build upon the learner’s self-
reflection and use of the AI-tool

Reinforce the clinical reasoning process

Encourage evidence-based medicine

Promote AI-literacy:
- Look for possible errors in outputs
- Ask the AI to explain its reasoning
- Verify outputs with reliable sources
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AI-based tools to enhance fellowship training

AI-Tools can be adapted to address ACGME Core Competencies

Chatbot – ChatGPT, Gemini, Claude, etc. etc.

Competency AI Tool

Basic Science/Clinical Knowledge Chatbots, NotebookLM, Consensus

Patient Care Chatbots, OpenEvidence, UpToDate Expert AI

Research/QI projects Chatbots, Julius.ai

Interpersonal and Communication Skills Chatbots, Ambient scribes



What are the best learning strategies?

https://eric.ed.gov/?id=EJ1021069



Effective Learning Strategies

1. Practice Testing
– Retrieval practice: attempting to recall previous information 

from memory
– Flash cards, practice questions

2. Distributed Practice
– Studying over several shorter sessions rather than 1 massed 

session
3. Interleaved Practice

– Studying different materials in a single session: mix together 
different types of problems or different kinds of material
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Generative AI can create practice tests

Gemini and Claude can program interactive tests which provide 
feedback
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NotebookLM: podcasts, flashcards, practice tests



Using AI to analyze fellow ITE performance

• Generative AI tools are able to help analyze ITE reports to 
assist with assessing knowledge gaps, suggesting study 
plans, and generating quizzes

• To maintain privacy, would remove identifying information 
and use the “temporary chat feature”



Create study schedules to encourage distributed and 
interleaved practice
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Literature Searches: Consensus

Limits searches only to peer-reviewed studies
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Claude Connectors can utilize peer reviewed search engines 
when researching topics
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Patient Care

• Generative AI has been trained on 
medical knowledge, but can be 
susceptible to 
hallucinations/outdated sources

• OpenEvidence and UptoDate
Expert AI limits searches to 
reference materials

• Can also be used to draft 
templates, prior authorization 
letters
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Patient Care: Simulations

Generative AI has been used to create interactive virtual patients 
which tests history, physical exam, clinical reasoning, and 
management
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Patient Care: Simulations

ChatGPT and Google Gemini can also 
perform simulations with the correct 
prompts
• Cons: difficult to design/share, has 

variability in the output between 
simulations

Claude can create interactive web apps 
that can be shared, such as simulations



Anaphylaxis simulation created in 2.5 hrs

https://claude.ai/public/artifacts/9133f519-198c-4c39-b58b-895fa45aa7fc
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Research/QI Projects
• Fellows can use chatbots to 

explain unfamiliar research 
protocols, statistical 
concepts, or even help 
write grants/papers

• Julius.ai is a platform that 
can also help with data 
cleanup, visualization, and 
analysis for fellows not 
familiar with SAS or SPSS
– Be sure it is an 

approved AI tool with 
your IRB

– Double check analysis 
with statistician
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Research/QI Projects

Image generators such as Nano 
Banana Pro in Gemini can help 
create recruitment posters
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Interpersonal/Communication Skills

• Ambient AI scribes use AI to convert 
conversations into clinical 
documentation

• Can reduce charting time
• Can improve patient communication by 

maintaining eye contact, active listening
• Can make errors, hallucinate, or omit 

important detail so manual review is 
essential of all transcripts
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Summary

• Most fellows are using artificial intelligence, but have not have 
formal curricula on its use

• The DEFT-AI framework can help fellows consider the best 
practices of AI-tools in the clinical setting

• AI curricula should not only review use-cases, but include 
social and ethical implications

• AI-tools have the potential to assist fellows in achieving 
mastery in the ACGME competencies


