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OBJECTIVES

At the completion of this professional continuing education program, the alert
attendee should be able to:

• Explain the basic concepts and terminology related to artificial intelligence and its
potential applications in the pharmacy setting.

• Describe at least three specific examples of how AI is currently being used in the
pharmacy industry.

• Discuss the potential benefits and drawbacks of using AI in the pharmacy setting.
• Identify the ethical considerations related to the use of AI in the pharmacy.
• Discuss the potential future impact of AI on the pharmacy profession and the role

of the pharmacy technician in this changing landscape.
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WHAT IS AI?

• Artificial Intelligence (AI) is an umbrella 
term for the ability of a computer or 
software to mimic human behavior and 
actions

• Other relevant terms that apply to AI:
⚬ Machine Learning
⚬ Deep Learning
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HTTP://SITN.HMS.HARVARD.EDU/FLASH/2017/HISTORY-ARTIFICIAL-INTELLIGENCE/
HTTPS://ATOS.NET/EN/ARTIFICIAL-INTELLIGENCE

• How do we apply AI?
⚬ Natural Language Processing
⚬ Computer Vision
⚬ Voice Recognition
⚬ Knowledge Capture

⚬ Robotics and Motion
⚬ Planning and Optimization

AI
MACHINE 
LEARNING

METHODS TECHNOLOGIES

Ability to sense, 
reason, engage and 

learn

Ability to learn 
through supervision 

and on its own

Ability to reason 
through set 

parameters and 
programming

Physical enactment 
of services whether 

through devices, 
software, interfaces
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Integration with the Internet of Things (IoT)
• Smart cars and driving
• Smart appliances in the home
• Voice-enabled devices

Software in Everyday Life
• Investment tools
• Inventory management
• Virtual travel booking 
• Music recommendations
• Chatbots

HTTP://SITN.HMS.HARVARD.EDU/FLASH/2017/HISTORY-ARTIFICIAL-INTELLIGENCE/

HTTP://SITN.HMS.HARVARD.EDU/FLASH/2017/HISTORY-ARTIFICIAL-INTELLIGENCE/
HTTPS://ATOS.NET/EN/ARTIFICIAL-INTELLIGENCE
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A growing interest in the role of AI in 
healthcare.

Proposed Medical Applications of AI
• Predict cardiovascular risk factors for a MI
• Allow clinicians to find pertinent medical 

literature for specific patients faster
• Translate material to other languages 

(written/oral) and at the appropriate medical 
literacy level

• Automate documentation for patient clinical 
interactions

• Real-time triage of patients at risk of medical 
events
⚬ Sepsis
⚬ Exacerbation of a condition (e.g., CHF, COPD)

• Review medical imaging and identify areas of 
concern (eg., colonoscopy, CT scan, MRI)

• Automate medical adjudication and prior 
authorizations with payers

https://www.fiercehealthcare.com/tech/google-previews-ai-dermatology-tool-to-help-consumers-identify-skin-
conditions
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HOW IS AI IMPACTING 

PHARMACY?
• AI will impact the spectrum of the 

pharmacy environment across all sectors
⚬ Pharmaceutical development
⚬ Precision care
⚬ Clinical services
⚬ Pharmacy operations
⚬ Automation and robotics
⚬ Omnichannel services

• The current development of AI is relegated 
towards pilot trials or small-limited 
integration

• Cost and implementation barriers may pose 
an issue
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Raza et al. Artificial Intelligence (AI) in Pharmacy: An Overview of Innovations. 2022. Pharmacy 
Practice.

PHARMACY AI 

APPLICATIONS

OPERATIONS

AI can help the pharmacy 
with the preparation of 
medications and for 
running the pharmacy 
across multiple 
envrionments

BILLING

AI can help aid pharmacy 
staff in handling billing 
and payment for 
medications and 
adjudication of insurance

CLINICAL

AI can help augment 
pharamcists and 
technicians with clinical 
work including 
medication reconciliation, 
counseling, MTM, and 
more

Pharmacy clinical tools can be 
augmented using AI to 
supplement the pharmacy 
teamwork through the EHR and 
pharmacy management system.

https://www.pharmacytimes.com/view/artificial-intelligence-applications-in-education-and-pharmacy-practice

• Clinical decision support system (CDSS)
⚬ Provide CMM/MTM services
⚬ Predict and identify renal 

adjustment dose needs
⚬ Antimicrobial stewardship

• Optimize doses for therapy
• Monitor stock and inventory
• Integrate with AR/VR technologies
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Knight T, May B, Tyson D, McAuley S, Letzkus P, Enright SM. Detecting drug 
diversion in health-system data using machine learning and advanced 
analytics. Am J Health Syst Pharm. 2022;79(16):1345-1354.

Case Example of Data:
• Across 20 hospitals used a 

machine learning algorithm 
to track drug diversions

• >90% accuracy
• Faster mechanic than 

currently used processes to 
detect drug diversions

LOCATE

"Find Pradaxa 150mg" 

What if we could 
use AR to help 
identify where 

medications are 
in the pharmacy?

https://www.thedigitalapothecary.com/pharmacy-innovation-news/2023/1/10/pharmacy-and-ar-what-are-the-possibilities

SAFETY

Could AR help 
prevent 

medication 
errors?

You are looking for Losartan 50mg.
CAUTION LOOK-ALIKE/SOUND-ALIKE

https://www.thedigitalapothecary.com/pharmacy-innovation-news/2023/1/10/pharmacy-and-ar-what-are-the-possibilities
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PILL-
ID

Can we use AR 
to identify 

medications?

Acetaminophen 
500mg

Levocetirizine
5mg

Famotidine
20mg

https://www.thedigitalapothecary.com/pharmacy-innovation-news/2023/1/10/pharmacy-and-ar-what-are-the-possibilities

COUNT & 
MEASURE

Could AR help 
with the 

preparation of 
prescriptions?

#30 Tablets

Draw up 3mL

https://www.thedigitalapothecary.com/pharmacy-innovation-news/2023/1/10/pharmacy-and-ar-what-are-the-possibilities

https://blog.google/intl/en-in/company-news/inside-google/google-for-india-2022-ai-announcements/
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Preininger AM, South B, Heiland J, Buchold A, Baca M, Wang S, Nipper R, Kutub N, Bohanan B, Jackson GP. Artificial intelligence-based 
conversational agent to support medication prescribing. JAMIA Open. 2020 May 1;3(2):225-232.
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Benjamens S, Dhunnoo P, Meskó B. The state of artificial intelligence-based FDA-approved medical devices and algorithms: an online database. NPJ Digit Med. 
2020;3:118.

Chan HCS, et al. Advancing Drug Discovery via Artificial Intelligence. Trends Pharmacol Sci. 2019;40(8):592-604.
Kolluri S, Lin J, Liu R, Zhang Y, Zhang W. Machine Learning and Artificial Intelligence in Pharmaceutical Research and Development: a
Review. AAPS J. 2022;24(1):19.

• AI is being used to help 
facilitate drug development

• Using multiple data points:
⚬ EHR Data
⚬ Genomics
⚬ Social data
⚬ Wearables
⚬ SDoH Data

• Goal is to help speed up 
drug development and 
identify patients who may 
benefit from therapy best

• Focus on rare diseases and 
conditions and personalized 
aspects such as oncology

WHAT ARE THE PROS 

AND CONS?

• AI may offer many possibilities
but it is hard to determine 
what should be attempted.

• This is still a developing field 
with limited widespread 
adoption or best practices to 
base evidence upon.
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PROS CONS

• Personalized care for patients
• Reduction in overhead cost
• More efficiency in work and 

outputs
• Augmented labor force
• Expanded service for wider 

populations

• Cost of services and products
• Bias in AI
• Applicability in certain populations 

may be limited
• Staff education
• Resistance by workforce
• Alert fatigue with CDSS
• Tech support
• Reimbursement

Curtain C, Peterson GM. Review of computerized clinical decision support in community pharmacy. J Clin Pharm Ther. 
2014;39(4):343-348. 

WHAT ARE THE ETHICAL 

IMPLICATIONS?
• Large concern is building 

regarding the ethical use of AI in 
society.
⚬ Who is at fault for a car on 

autopilot?
⚬ What data is appropriate to 

use from a persons shopping 
habits?

⚬ What regulations are in 
place?
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Naik N, Hameed BMZ, Shetty DK, Swain D, Shah M, Paul R, Aggarwal K, Ibrahim S, Patil V, Smriti K, Shetty S, Rai BP, 
Chlosta P and Somani BK (2022) Legal and Ethical Consideration in Artificial Intelligence in Healthcare: Who Takes 
Responsibility? Front. Surg. 9:862322. 

Current Concerns on AI 
• Bias of AI
• Cybersecurity
• Accountability
• Transparency
• Inclusion
• Robot Rights
• Planning
• Cognitive Services

Naik N, Hameed BMZ, Shetty DK, Swain D, Shah M, Paul R, Aggarwal K, Ibrahim S, Patil V, Smriti K, Shetty S, Rai BP, Chlosta P and Somani BK 
(2022) Legal and Ethical Consideration in Artificial Intelligence in Healthcare: Who Takes Responsibility? Front. Surg. 9:862322. 
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Pharmacy Implications
• Which medication- or therapy-

related tasks are appropriate for 
AI to address? 

• How should AI models be 
evaluated? 

• For each type of use case, which 
AI learning approach(es) is(are) 
most appropriate?

Schutz N, Olsen CA, McLaughlin AJ, et al. ASHP Statement on the Use of Artificial Intelligence in Pharmacy. Am J Health Syst Pharm. 
2020;77(23):2015-2018.

• AI will be an inevitable tool 
integrated into the healthcare 
space.

• Implications will be:
⚬ Changes in the role of the 

pharmacist
⚬ Impact on the pharmacy 

technician profession
⚬ Opportunities for growth and 

advancement

WHAT WILL THE FUTURE 

BRING?
05

• New training will be necessary 
for:
⚬ Pharmacists 
⚬ Pharmacy technicians
⚬ Students

• Material to address:
⚬ Data Analytics
⚬ Capabilities for AI
⚬ Training on systems
⚬ Troubleshooting technology

• Protocol development for 
downtime
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Pharmacy Services Changes
• Medication management 

services will be augmented with 
AI

• Pharmacy operations will be 
automated where applicable and 
cost-effective with AI

• Expectation of staff to 
understand capabilities of AI-
enabled tools

• Liability will still be in staff hands 
to perform quality assurance of 
AI outputs

TAKE AWAY POINTS

• AI will not replace pharamcy staff, but it will 
replace staff who do not adapt to AI

• AI will be relied upon to augment the 
workforce in the coming years

• Training and education of current and future 
staff will be key to allow AI to function 
correctly in the pharmacy

• Expect more direction from pharmacy 
regulators on guidance to use AI in practice

Questions?
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