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* Forthousands of years, people have wondered how our brains,
just a handful of matter, can understand, predict, and shape
the world around us

Artificial Intelligence (Al) is all about not just understanding
intelligence, but actually building it

The goal: create machines that can safely handle new and
complex challenges, pushing human progress even further
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What is Artificial Intelligence (Al)?

« Alis the science of creating machines that can think, learn, and
act like humans

* The field is focused on building autonomous, intelligent systems
that are capable of learning and adapting from experience
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Pattern Recognition

* Core capabilities of Al:

Data Processing
Speed

Learning from
Data

Natural Language

Decision-Making Understanding

Sahni NR. N. Engl. J. Med. 2023.




S Key Al Technologies in Healthcare

Machine Learning
ML predicts patient
outcomes by analyzing
large datasets.

Deep Learning
DL analyzes images
for disease detection
il
Natural Language

Processing
NLP understands doctors'
notes for better insights

A GenAl may produce false or
misleading content

Peters ). The Verge. 2024.

Generative Al

GenAl creates new healthcare
content and solutions

Brief History of “Artificial Intelligence-Like”
' Tools in Health-System Pharmacy
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* Rules-based clinical surveillance
and decision support

+ Interfaced with EHRs and generated

alerts based on rules
F + Predate machine-learning tools but
VIgILanZ were foundational in pharmacy
informatics
T
TheraDoc

“Al-Like” tools: Benefits vs Limitations

Substantialamount of manual effort to
review alerts

Alert fatigue, particularly if alerts are high
volume or deemed unactionable

* Antimicrobial stewardship necessary for decision making
* Infection control screening
* Renal dosing

* Documentation

* Reporting

Documentation access is often limited to
pharmacy staff

Supports { May not be able to integrate all EHR data
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[ * A specialized field within Al focused on building
computational “machines” that automate complex
decision-making pr

« Utilizes sophisticated mathematical models to
find patterns in data

* Core concepts are rooted in statistics, probability
theory, and computer science

|~ 10 DavenportT. Future Healthc J. 2019;6(2):94-98.
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How Does a Machine mILearn”?

* The machine is given a training set, examples with correct answers

* |t searches for patterns and builds a decision rule to separate
different groups (for example, separating “disease” vs. “no disease”)

¥ * The algorithm then tweaks itself to make as few mistakes as

atit’s learned
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[ ANew Frontier: Generative Al (GenAl)
J « Traditional Al (Discriminative): The Analyst
& * Learns from data to recognize patterns, classify information, and make
predictions
* Prompt example: “Based on this CT scan, is there evidence of a tumor?”

* Generative Al (GenAl): The Creator
* Learns the underlying structure of data to generate new content like text,
summaries, or images/videos

* Prompt example : “Based on this patient conversation, draft a clinical
note.”

= 12 Davenport T. Future Healthc J. 2019;6(2):94-98.




‘ —— @@ Diagnostic Support
X Al assists in interpreting medical
data, enhancing accuracy and efficiency.

|*  GenAl @ Risk Prediction
Applications in Al identifies high-risk patients,
enabling proactive interventions.
Healthcare

Al automates tasks, improving
resource allocation and efficiency.

Al recommends treatments based on
individual patient data.

= 13 Dias R. Genome Medicine. 2019.
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Key Applications of GenAl in Pharmacy




Why GenAl in Pharmacy?

* Health-system pharmacy requires rapid, high-volume, high-stakes
decision-making

* Increasing medication complexity and workforce shortages

* Administrative burden limits direct patient care time

* GenAl offers scalable clinical, operational, and educational
support

» Debate centers on safety, governance, and professional oversight

.- \ Li X.J Med Internet Res. 2024.
Nelson SD. AJHP. 2020,

Pharmacy
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Key Application Domains in Health-System

Drug information retrieval & literature synthesis
Medication order review & clinical decision support
Patient and staff education & communication

. Administrative workflow optimization

Research & quality improvement support

* Goal: Improve medication safety, efficiency, and access to expertise

Ranchon F. IntJ Med Inform. 2023.
Bedi S. JAMA. 2025.
Sahni NR. N EnglJ Med. 2023.

Medication Order Review & CDSS

Drug Information Services Support

* Rapid synthesis of medication  |dentifies drug-drug interactions

Patient Education &
Communication

* Generates medication counseling
materials

Administrative & Workflow
Optimization

* Prior authorization drafting

literature « Assists with renal/hepatic dosing * Documentation support
« Answers clinical queries in adjustments * Drafts discharge instructions « Billing code generation
seconds « Flags allergy and contraindication * Translates complex information o Literature review for formulary
« Summarizes guidelines & concerns into patient-friendly language decisions
emerging evidence  Supports pharmaceutical care ¢ Supports multilingual « Care coordination & scheduling
planning communication assistance
Frazor A AJHP. 2025.
& Li X. J Med Internet Res. 2024. & Bedi S, etal. JAMA. 2025.
G 2 Nelson SD. AJHP. 2020. Y ) Sahni NR, etal. N Engl) Med. 2023.
[ Ranchon F. IntJ Med Inform. 2023.
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That sound great! But what about...

Professional
judgement

Workforce

development Patient safety

Data integrity
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Professional Judgement

* Al tools are very attractive for multiple reasons
« Just because it LOOKS good doesn’t mean it IS good

 Studies suggest output accuracy may be impacted by the

complexity of the query/question’-2

* Responses may be improved with more detailed prompts

* GenAl tools are “people pleasers” and want to provide an answer
* May fabricate answers and references at times

TAndrikyan W. BMJ Qual Saf. 2025.
2Munir F.J Pharm Pract, 2025,
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— Example: Al use for Drug Information

Artificial intelligence for drug information: Evaluating
its use in real-world pharmacy practice
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Purpose: Artificial intelligence (Al) is a rapidly growing field within
: e L
Pharmacy, Ann Arbor, M, USA drug information (DI). The primary aim of this study is to determine the
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= 25 Frazer A. Am J Health-Syst Pharm. 2025.

.:/ e

[| Frazer,et. al.

* Sample of 300 drug information questions answered by two drug
information service pharmacists (July 2022 - June 2023)

¢ Input into ChatGPT-40 and Gemini 1.0 (June 14 -July 10, 2024)
* Answers compared to documented responses from DI
pharmacists

Al responses adjudicated for accuracy and reference quality on a
3-point scale.
* Completely accurate (3), partially accurate (2), completely inaccurate (1)
* Completely reliable (3), partially reliable (2), completely unreliable (1)

26 Frazer A. Am J Health-Syst Pharm. 2025.
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B A DESCRIPTIVE REPORT EVALUATION OF Al FOR DRUG INFORMATION QUESTIONS

Table 1. Accuracy of Al Responses and Reliability of References Provided®
ChatGPT Gemini
(N=300) (N=300)
Answer accuracy score
1 80(26.7) 56(18.7)
2 90 30) 139 (46.3)
3 130 (43.9) 105 (35)
Mean score 247 216
Reference reliability score
1 82(27.3) 31(103)
2 121(40.3) 158 (52.7)
8 97 (823) 117
Mean score 2.05 227
Apbreviation: Al artfical Intelligence.
“All data are No. (%) of responses unless indicated othervise.

| 27 Frazer A. Am J Health-Syst Pharm. 2025.
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Patient Safety
* Al tools have the potential to improve safety in multiple ways
* Federal government is "hands off" with specific Al regulation

* Who is responsible when GenAl is associated with an error?
* Al tool?
* Provider?
* Health-System?

J%‘/‘;
|| Data Integrity
* Al use in healthcare without appropriate guardrails and vigilance
may be risky
« If you place protected health information into a tool, where does it
go? Do you know? How do you know?
7 29
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Workforce Development

* Are pharmacists ready for this?

* How do we prepare pharmacists and pharmacy students for this
environment? What are our obligations?
+ Al literacy?
* Al competency?
« Ethical considerations?

30
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Arguments AGAINST Adoption

Arguments FORAdoption 1. Inaccurate outputs combined with loss of critical thinking
Improved medication safetydetection #® 2. Patient safety concerns and limited regulatory oversight

2. Rapid literature synthesis 3. Ethicalconcerns

3. Increased access inresource-limited settings

4

Reduced administrative burden

Core Argument: Al augments (not replaces) pharmacists!

J Med Internet Res. 2024.
lelson SD. AJHP. 2020.
Moulaei K. IntJ Med Inform. 2024.
Reddy S. Implementation Science. 2024.
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Risk-Benefit by Scenario Responsible Integration Model
Benefits Likely Outweigh Risks Likely Outweigh Al Output » Pharmacist Verification - Clinical Decision
Risks: Benefits:
* Documented validation

. A}:Iministrative tasks ; ; * Autonomous orde!' verification - Transparent source checking
* Literature search & synthesis (with and/or documentation ' °

review)  High-risk medication dosing without * Ongoing performance monitoring
« Patient education drafts oversight « Defined scope of use
* Workflow optimization * Sole-source drug information

without clinical judgement/verification

Frazer A. Am J Health-Syst Pharm. 2025.

N Howell MD. BMJ Qual Saf. 2024 X Frazer A.Am J Health-Syst Pharm. 2025.
I Bedi S. JAMA. 2025. & : Howell MD. BMJ Qual Saf. 2024.
P Maddox TM. N EnglJ Med. 2025. 34 Wachter RM. JAMA. 2024.

Job Title (Abbrv.) Coverage  Cmpltn._Scope Score Employment

Taterpreters and Translators 098 s o m

Historinus 001 5056 a8
Passonger Attedants 050
Sales Representatives of Services 084
Witers and Authors 08
Custoner Sorvice Representatives o072
CNC Tool Programmers 090

o

avel Clerks 071
Auouncers and Radio DJs 071
Clerks 074
Home Management Educators 077

Top 40 Occupations i
With Highest Al i
Applicability Score -
You might be wondering: Is the pharmacist’s :
role secure in the age of Al, or is it at risk? e e i
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