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Objectives

• Define medication errors and describe patient safety strategies that can decrease medication errors and 
improve the quality of pharmacy health care delivery

• Given a scenario, be able to categorize and/or report medication errors utilizing the National Coordination 
Council for Medication Error Reporting and Prevention (NCCMERP) scale

• Discuss basic error mitigation strategies utilized to reduce errors and improve patient safety

• Review methods to evaluate healthcare organizations to improve processes and prevent medication errors

• Explain how root cause analysis and failure mode & effects analysis can be utilized to determine the 
underlying cause of medication errors

• Identify strategies, the role of technology, and the importance of a non-punitive approach for handling 
medication errors after errors have occurred

• Use the CQI process to encourage a culture of safety and of providing feedback and assistance to 
effectively minimize patient risk

• Florida law stipulates requirements for a Continuous Quality Improvement plan:  Outline steps 
required for a successful CQI Plan incorporating the State’s requirements
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Objectives - Part I

• Define medication errors and describe patient safety strategies that can decrease medication 
errors and improve the quality of pharmacy health care delivery

• Given a scenario, be able to categorize and/or report medication errors utilizing the National 
Coordination Council for Medication Error Reporting and Prevention (NCCMERP) scale

• Discuss basic error mitigation strategies utilized to reduce errors and improve patient safety

• Review methods to evaluate healthcare organizations to improve processes and prevent medication errors

• Explain how root cause analysis and failure mode & effects analysis can be utilized to determine the underlying 
cause of medication errors

• Identify strategies, the role of technology, and the importance of a non-punitive approach for handling 
medication errors after errors have occurred

• Use the CQI process to encourage a culture of safety and of providing feedback and assistance to effectively 
minimize patient risk

• Florida law stipulates requirements for a Continuous Quality Improvement plan:  Outline steps required 
for a successful CQI Plan incorporating the State’s requirements

What is a Medication Error?

NCC MERP. About Medication Errors. https://www.nccmerp.org/about-medication-errors.

Types of Medication Errors

1. Prescribing errors*
• Any error while selecting, writing, or transcribing 

a medication order

2. Omission errors
• Prescription medication is ordered or indicated 

but withheld 

3. Wrong time error
• Medication administration time deviates from 

prescription order

4. Unauthorized drug 
errors

• Unlawful dispensation or administration of a drug

5. Improper dosage errors
• Drug administered at unintended or non-

recommended dose, frequency, or duration

6. Wrong dosage form 
errors

• Dispensing/administering a drug in the wrong 
form (IV vs PO) or formulation (ER vs IR) 

*Can lead to dispensing-related prescribing errors upon pharmacist verification

Lacher BE. Pharmacy Technician Certification Review and Practice Exam. ASHP; 2019.
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Types of Medication Errors

7. Wrong drug preparation 
errors

• Errors during the process of compounding, 
packaging, or dispensing a drug

8. Administration errors 
• Drug used/administered outside of prescribed 

instructions or guidelines

9. Deteriorated drug errors
• Administration of expired, improperly stored, or 

mishandled medications

10. Monitoring errors
• Failure to monitor labs, vitals, clinical status or 

other patient-specific data to adjust therapy

11. Compliance errors
• Deviating from prescribing or dispensing protocols
• Patient failing to adhere to a prescribed regimen

Lacher BE. Pharmacy Technician Certification Review and Practice Exam. ASHP; 2019.

Causes of Medication Errors

Tariq RA, Vashisht R, Sinha A, Scherbak Y. Medication dispensing errors and prevention. StatPearls; 2024.

Human 
Factors

System 
Factors

Technology 
Factors

Patient-Related 
Factors

Communication 
Factors

Environmental 
Factors

• Fatigue
• Stress
• Multitasking
• Knowledge gaps
• Cognitive errors
• Memory or 

judgment lapse
• Complacency
• Biases
• Alert fatigue
• LASA errors

• Technology 
factors

• Policy and 
procedure gaps

• Limited training
• Workflow flaws
• Lack of staffing 

and resources 
• Punitive culture
• Environmental 

factors
• LASA errors

• Poor EHR or 
system designs

• Software failure
• Equipment failure
• Excessive alerts
• Lack of 

maintenance

• Incomplete 
patient history

• Poor health 
literacy

• Mental or 
physical 
impairment

• Non-adherence
• Substance abuse

• Poor handwriting 
or verbal 
communication 

• Misheard orders
• Failure to seek clarity
• Improper use of 

abbreviations
• Incomplete or lack of 

documentation
• Language barriers
• Inadequate patient 

education or 
counseling

• Noise
• Clutter
• Dim lighting

LASA: Look-alike-sound-alike

How Biases Lead to Medication Errors

Concerned Reporting: Bisoprolol and Bisacodyl Mix-ups. ISMP Canada Safety Bulletin. September 2012;12(9).

University of Connecticut School of Pharmacy. Implicit Bias in Healthcare. Your Access to Facts & Insights (YAFI). March 20, 2024.  

Confirmation bias:
• Focusing on information that supports personal assumptions or previous 

experiences while overlooking or dismissing conflicting evidence
o Assuming a dose is correct based on prior orders for other patients
o LASA errors

Implicit bias:
• Unconscious attitudes or stereotypes of other groups or individuals that 

influence one’s perceptions, decisions, and actions—causing unintentional 
favoritism or prejudice
o Assuming a patient does not speak English and failing to offer counseling
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Medication Errors: Annual Statistics 

Tariq RA, Vashisht R, Sinha A, Scherbak Y. Medication dispensing errors and prevention. StatPearls; 2024.

Rasool MF, Rehman A ur, Imran I, et al. Front Public Health. 2020;8:531038

Patients affected

>7 million

E.R. visits

>1.5 million

Deaths

7000-9000

Added healthcare 
expenses

>21 billion

Medication errors account for:
• 5% - 41.3% of all hospital admissions 
• 22% of all readmissions 

Prevalence of medication errors:
• 30% higher when taking > 5 drugs 
• 38% higher if age > 75 years

Dosing errors = most common type (21%):
• 41% of all fatal medication errors

In the News:

https://www.npr.org/sections/health-shots/2022/03/22/1087903348/as-a-nurse-faces-prison-

for-a-deadly-error-her-colleagues-worry-could-i-be-next

https://www.lex18.com/news/lex-18-investigates/medication-mix-up-blamed-for-death-of-a-patient-at-

lexington-hospital

https://wjla.com/features/i-team/medication-dispensing-errors-capitol-city-rehab-healthcare-center-southeast-dc-

answers-long-term-healthcare-facility-dmv-tips-pharmacist-medical-error-centers-for-medicare-and-medicaid-
services-cms-records-rating

https://www.abc15.com/news/local-news/investigations/lawsuit-alleges-medical-mistake-at-az-imaging-center-caused-life-threatening-overdose

Pharmacy Medication Errors in the News:

https://www.cnn.com/2023/12/17/economy/pharmacists-cvs-walgreens-errors/index.html

https://www.cnn.com/2023/12/17/economy/pharmacists-cvs-walgreens-errors/index.html

https://www.usatoday.com/story/news/investigations/2023/10/26/pharmacy-chains-dangerous-conditions-medication-errors/71153960007/
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Pharmacy Medication Errors in the News:

https://www.youtube.com/watch?v=gjik_Yck3F4

Quality-Related Events

Quality-Related Event (QRE): Inappropriate dispensation or administration of a 
prescribed medication

Variations from the prescriber’s order

• Incorrect drug

• Incorrect drug strength

• Incorrect dosage form

• Incorrect patient

• Incorrect or inadequate 
packaging, labeling, or directions

Failure to identify and manage

• Drug over- or under-utilization

• Therapeutic duplication

• Drug-disease, drug-drug, or drug-
allergy interactions

• Incorrect dose or duration

• Clinical abuse/misuse

Florida Rule 64B16-27.300. Florida Administrative Code. 2015.

Strategies to Minimize Errors

Cohen MR, ed. Medication Errors, 2nd Edition. APhA; 2007.

NCC MERP. Recommendations to Reduce Medication Errors Associated with Verbal Medication Orders and Prescriptions. 2015. 

Minimize clutter

• Use basket system to separate each patient’s prescriptions

• Clear away stock bottles from completed prescriptions

• Take phone calls in a quiet, distraction-free area

Confirm accuracy of verbal, telephone, & e-prescriptions

• Write and repeat telephone/verbal orders

o Per ISMP, spell drug names during read back

• Review all details of e-prescriptions

C-E-F-
D-I-N-

I-R
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Strategies to Minimize Errors

Use barcode systems

• Increase operational efficiency

• Improve dispensing accuracy

• Reduce patient safety concerns

• Enhance pharmacy staff visibility

Tariq RA, Vashisht R, Sinha A, Scherbak Y. Medication dispensing errors and prevention. StatPearls; 2024.

Cohen MR, ed. Medication Errors, 2nd Edition. APhA; 2007.

Strategies to Minimize Errors

ISMP. Tall Man Lettering for Look-Alike Drug Names. January 25, 2023.

Cohen MR, ed. Medication Errors, 2nd Edition. APhA; 2007.

Beware of look-alike sound-alike (LASA) drugs

Strategies to Minimize Errors

Beware of look-alike sound-alike (LASA) drugs

https://www.psqh.com/analysis/look-alike-drug-name-errors/

https://www.apsf.org/look-alike-drugs/

https://www.apsf.org/look-alike-drugs/
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Strategies to Minimize Errors

Cohen MR, ed. Medication Errors, 2nd Edition. APhA; 2007.

High-alert medications

• Greater risk for significant patient harm when errors occur

o Anticoagulants, insulins, opioids, sedatives, chemotherapeutic agents, 
parenteral nutrition, neuromuscular blockers

Best practices for managing high-alert medications

• Standardize ordering, storage, preparation, and administration processes

• Use auxiliary labels (High-Alert; Hazardous; Pediatric Use Only) 

• Employ clinical decision support and automated alerts

• Use redundancies like automated or independent double checks

Strategies to Minimize Errors

Implement technology

• Computerized Provider Order Entry (CPOE)
o Standardizes orders and makes them legible
o Speeds up ordering process and improves workflow
o Integrated with electronic health records (EHRs)

• Clinical Decision Support Systems (CDSS) 
o Tailored recommendations, alerts, & guidelines at point of care
o Often integrated with CPOE systems

Tariq RA, Vashisht R, Sinha A, Scherbak Y. Medication dispensing errors and prevention. StatPearls; 2024.

Strategies to Minimize Errors

Tariq RA, Vashisht R, Sinha A, Scherbak Y. Medication dispensing errors and prevention. StatPearls; 2024.

Involve the patient and/or caregivers

• Use of technology
o Medication reminder apps
o Patient portals

• Adverse event reporting

• Education and counseling 
o Teach-back

• Medication reconciliation
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Strategies to Minimize Errors

Hanifin R, Zielenski C. Qual Manag Health Car. 2020;29(1):40-45.

Continuous quality improvement (CQI)

• An ongoing, systematic, data-driven approach to improve processes, systems, and 
outcomes 

• Steps for successful CQI :

1. Define problem

2. Set SMART goal

3. Analyze current process

4. Develop solutions

5. Implement a plan

6. Measure outcomes

7. Refine process

8. Apply solution on larger scale

Specific Measurable Achievable Relevant Time-bound

National Coordinating Council for Medication 
Error Reporting and Prevention (NCC MERP)

NCCP MERP. https://www.nccmerp.org.

• Independent organization dedicated to 
improving medication safety

• Composed of 27 national organizations 
including healthcare professionals, 
regulatory agencies, and consumer groups

• Mission: Maximize safe use of medications 
and increase awareness of medication 
errors

NCC MERP Index for Categorizing Medication Errors

NCC MERP. Index for Categorizing Medication Errors. October 2022.

Harm: Impairment of physical, 
emotional, or psychological function 
or structure of the body and/or pain 
resulting therefrom

Monitoring: To observe or record 
relevant physiological or 
psychological signs

Intervention: May include change in 
therapy or active medical/surgical 
treatment

Intervention Necessary to Sustain 
Life: Includes cardiovascular & 
respiratory support (e.g., CPR, 
defibrillation, intubation)
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NCC MERP Categories Explained

Definition: An incident with potential to cause error, but no error has 
occurred.

Example: A pharmacy technician places bupropion tablets in the 
buspirone bin while restocking. A pharmacist notices the error by chance 
and corrects it. No patients were affected.

Category A
No Error,
No Harm

Failure Points

• Human factors
o LASA drug confusion (bupropion vs buspirone)

o Stress or multitasking

• Environmental factors
o Misreading the bin label or medication label due to dim lighting

• System/technology factors
o Lack of technology for barcode scanning during stocking

o No audits of storage areas

Categories Explained

Definition: Error occurred but did not reach the patient.

Example: While talking on the phone, a pharmacist receives an order 
for metoprolol tartrate 25 mg but mistakenly selects metoprolol 
succinate during verification. The error is caught during a final check.

Category B
Error,

No Harm
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Failure Points

• Human factors leading to verification error
o LASA drug confusion 

o Pharmacist had a mental slip

o Pharmacist was distracted due to multitasking

• System/technology factors
o CPOE system did not automatically assign the correct product

o Availability of both metoprolol forms in the product selection screen

o Lack of CDS alert when selecting incorrect drug form

Categories Explained

Definition: Error reached the patient but did not cause harm.

Example: A patient delivered a hand-written prescription for losartan 25 
mg but received 50 mg tablets. Patient realized error after three days of 
taking the wrong dose. No adverse effects occurred.

Category C
Error

No Harm

Failure Points

• Prescribing error 
o Prescription was illegible or incorrectly written

• Dispensing error
o Pharmacy staff did not clarify the prescription despite poor handwriting

o Pharmacist failed to review patient’s medication history

• Environmental factor
o Pharmacy counter was cluttered, wrong losartan stock bottle was selected

• System factor
o Pharmacist unable to confirm pill appearance against a reference image
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Categories Explained

Definition: Error reaches patient and requires monitoring; may require 
intervention to prevent harm

Example: A provider calls the pharmacy to verbally order insulin. Patient 
receives glargine but should have received lispro—leading to blood sugar 
monitoring for potential hypoglycemia.

Category D
Error, No Harm

Monitoring Required 
(± intervention to prevent harm)

Failure Points

• Prescribing error
o Provider mistakenly said Lantus instead of lispro

• Poor communication
o Pharmacist failed to confirm the order via read-back

• System factor
o Storage of both insulin vials in close proximity

• Administration error
o Failure to perform a double-check of high-risk medications

Categories Explained

Definition: Results in temporary harm to the patient and requires 
intervention.

Example: An inpatient is overdosed on insulin lispro, leading to a 
hypoglycemic episode with altered mental status. The episode resolves 
after glucose administration.

Category E
Error, Harm

Intervention Required
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Failure Points

• Prescribing error
o Dose miscalculation (e.g., incorrect sliding scale or weight-based)

o Lack of consideration for patient-specific factors (e.g., renal function)

• Monitoring errors 
o Failure to adjust insulin dose based on glucose readings

• Wrong drug preparation error
o Nurse draws more insulin from the vial than what was ordered

• Administration error
o Administered without confirming meal timing or glucose level

o Failure to perform a double-check of high-risk medications

Categories Explained

Definition: Results in temporary harm to the patient and requires 
initial or prolonged hospitalization.

Example: Digoxin is prescribed and dispensed without considering a 
patient's impaired renal function, leading to digoxin toxicity and 
hospitalization for cardiac monitoring and management.

Category F
Error, Harm

Hospitalization

Failure Points

• Prescribing error 
o Wrong dose ordered, recent labs may not have been reviewed 

o Knowledge gap, may not be fully aware of digoxin’s narrow therapeutic 
index and its risks in patients with impaired renal function

o Dispensing-related prescribing error if above bullets apply to pharmacist

• Poor communication 
o Pharmacist or prescriber did not counsel on toxic symptoms and risk factors 

like impaired renal function

• Monitoring error
o Insufficient monitoring of serum digoxin levels and renal function during 

treatment
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Categories Explained

Definition: Results in permanent harm to the patient.

Example: Upon transfer from a smaller hospital, a patient receives a 
high dose of vancomycin, causing permanent hearing loss due to 
ototoxicity.

Category G
Error 

Permanent Harm

Failure Points

• Prescribing error 
o Dose miscalculation by provider; used pounds instead of kilograms 

• Dispensing error
o Dose miscalculation by pharmacist; did not confirm weight with nurse

• Communication error
o Patient received vancomycin loading dose at previous facility; information 

was lost in transitions of care

o Pharmacist unaware that patient was a transfer due to a lack of 
documentation

Categories Explained

Definition: Results in harm to the patient and requires intervention to 
sustain life.

Example: A patient is given potassium chloride IV push instead of 
diluted potassium infusion, resulting in cardiac arrest and requiring 
resuscitation.

Category H
Error, Harm

Life-sustaining Intervention
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Failure Points

• System factors leading to dispensing errors
o Lack of training or protocols regarding high-risk medications

o Lack of CDS alerts when prescription was entered by provider, and again 
when verified by pharmacist

• Communication errors 
o Nurse ordered drug on behalf of provider without clear instructions; nurse 

failed to seek clarification and assumed IV push was safe

• Administration error
o High-risk medication, failure to perform double-check

Categories Explained

Definition: Error results in patient death.

Example: A patient with a known severe allergy to penicillin is 
mistakenly administered piperacillin-tazobactam. Patient develops 
an anaphylactic reaction causing respiratory failure and death.

Category I
Error 

Patient Death

Failure Points

• Communication error due to poor documentation 
o Patient stated the penicillin allergy, but it was not documented in EHR

o Allergy was documented incorrectly (e.g., listed as a mild reaction)

o Language barrier led to an incomplete patient history

• System factors
o Inadequate medication reconciliation processes

o CPOE system and/or verification system has excessive alerts, leading to alert 
fatigue among providers, pharmacists, and nurses

• Patient-related factors
o Unable to provide medication and allergy history 

▪ Altered mental state, substance abuse, etc.
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Test Question #1

A nurse administers a dose of insulin to a patient with diabetes. However, the 
dose given is slightly higher than prescribed. The patient experiences no 
adverse effects because the error is caught early, and the patient’s blood sugar 
levels are closely monitored and managed. According to the NCC MERP Index 
for Categorizing Medication Errors, which category does this error fall into?

a. Category A

b. Category B

c. Category C

d. Category D

Test Question #1

A nurse administers a dose of insulin to a patient with diabetes. However, the 
dose given is slightly higher than prescribed. The patient experiences no 
adverse effects because the error is caught early, and the patient’s blood sugar 
levels are closely monitored and managed. According to the NCC MERP Index 
for Categorizing Medication Errors, which category does this error fall into?

a. Category A

b. Category B

c. Category C

d. Category D

NCC MERP Index 
for Categorizing 

Medication Errors 
Algorithm

NCC MERP. Algorithm for categorizing medication errors. June 12, 2001. 
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Objectives - Part II
• Define medication errors and describe patient safety strategies that can decrease medication errors and 

improve the quality of pharmacy health care delivery

• Given a scenario, be able to categorize and/or report medication errors utilizing the National Coordination 
Council for Medication Error Reporting and Prevention (NCCMERP) scale

• Discuss basic error mitigation strategies utilized to reduce errors and improve patient safety

• Review methods to evaluate healthcare organizations to improve processes and prevent 
medication errors

• Explain how root cause analysis and failure mode & effects analysis can be utilized to 
determine the underlying cause of medication errors

• Identify strategies, the role of technology, and the importance of a non-punitive approach for handling 
medication errors after errors have occurred

• Use the CQI process to encourage a culture of safety and of providing feedback and assistance to effectively 
minimize patient risk

• Florida law stipulates requirements for a Continuous Quality Improvement plan:  Outline steps required 
for a successful CQI Plan incorporating the State’s requirements

Safe Medication Practices

• Institute for Safe Medication Practices (ISMP) is an independent, non-profit 
organization devoted to medication error prevention

• A cornerstone of ISMP on voluntary consumer or practitioner medication error 
reporting programs:
o ISMP National Medication Errors Reporting Program (MERP)
o ISMP National Vaccine Errors Reporting Program (VERP)
o ISMP National Consumer Medication Errors Reporting Program (C-MERP)

• Medication errors can occur at any point of the medication use system

• Safe medication practices are crucial to ensure patient safety & error reduction

Safe Medication Practices

ASHP guidelines on preventing medication errors in hospitals. January 2018.
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Root Cause Analysis (RCA)

Root
• Define the problem & areas of improvement

Cause

• Locate the “root” cause

• Use Five Whys Strategy or Fishbone Diagram to explore the cause-and-effect relationship 
underlying a particular problem

Analysis

• Find corrective & preventative solutions

• Create actionable strategies to implement solutions

• Monitor solution & analyze if it helps improve

A retrospective investigation of an event (or close call) that has already occurred to 
uncover causes of the incident, failure or problem 

ASHP guidelines on preventing medication errors in hospitals. January 2018.

RCA: Fishbone Diagram

University of Utah Health. Fishbone diagram: a tool to organize a problem’s cause and effect. June 7, 2017.

Characteristics of a Successful RCA

• Uses a thorough and systematic approach
o Five Whys

o Fishbone Diagram

• Focuses on system and process changes 
o Not on individual blame or performance

• Seeks actionable and preventative solutions

• Monitors outcomes continuously 

• Promotes culture of safety and continuous improvement
o Encourages non-punitive error reporting

ASHP guidelines on preventing medication errors in hospitals. January 2018.
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Plan–Do–Study-Act (PDSA)

Plan Do Study Act

Identify a 
Goal or 

Purpose &
Develop 
Initiative 

Implement 
the Plan

Analyze 
&

 Monitor 
Results

Adjust the 
Plan or 
Process

A systematic, interactive quality improvement method used to improve 
clinical care and practice outcomes

Institute for Healthcare Improvement. PDSA worksheet. 2022. 

Plan–Do–Study-Act (PDSA)

https://prntbl.concejomunicipaldechinu.gov.co/plan-do-study-act-template/

Lean & Six Sigma

Lean

Six 
Sigma

Lean Six 
Sigma

emphasizes efficiency by 
reducing waste, errors and 

delays 

prioritizes quality and 
consistency by involving 
processes and reducing 

variation 

Provides high quality 
through efficient 

processes

Rathi R, Vakharia A, Shadab M. Materials Today: Proceedings. 2022;50:773-781.
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DMAIC – 5 Phases of Six Sigma

• DMAIC is a problem-solving approach that drives Six Sigma. It is a 
data-driven strategy to improve defects with unknown causes. 

o  Define the problem, current processes, and goal

o  Measure performance at baseline by collecting data

o  Analyze data to identify root cause

o  Improve process by developing & implementing solutions

o  Control and sustain improvements

Rathi R, Vakharia A, Shadab M. Materials Today: Proceedings. 2022;50:773-781.

Test Question #2

Examples of Continuous Quality Improvement (CQI) programs include Lean and 
Six Sigma. Six Sigma focuses on reducing defects by using the DMAIC process. 
What does DMAIC stand for? 

a. Determine, Measure, Assess, Improve, Check 

b. Define, Measure, Analyze, Improve, Control 

c. Determine, Measure, Analyze, Improve, Control

d. Define, Measure, Assess, Improve, Check 

Test Question #2

Examples of Continuous Quality Improvement (CQI) programs include Lean and 
Six Sigma. Six Sigma focuses on reducing defects by using the DMAIC process. 
What does DMAIC stand for? 

a. Determine, Measure, Assess, Improve, Check 

b. Define, Measure, Analyze, Improve, Control 

c. Determine, Measure, Analyze, Improve, Control 

d. Define, Measure, Assess, Improve, Check 
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ISMP Hierarchy of Effectiveness of Risk-
Reduction Strategies

Rank Order of Error Reduction Strategies:

❑ Forcing Functions

❑ Barriers & Fail Safes

❑ Automation & Computerization

❑ Standardization & Protocols

❑ Redundancies

❑ Warnings, Alerts, Reminders, 
& Checklists

❑ Rules & Policies

❑ Educational Programs

❑ Suggestions to “be more careful”

High Leverage
(focus on system reliability)

Low Leverage
(focus on human reliability)

Medium Leverage
(focus on system,  human vigilance 

and memory)

ISMP Medication Safety Alert! Acute Care Edition. March 23, 2023.

Safety Strategies: High Leverage 

• Smart infusion pumps

• System requires verification of patient weight when ordering high-risk drug

Forcing functions

• Automated dispensing cabinet (ADC) with restricted access (barrier) and ability to 
automatically log off after a certain period (fail-safe)

Barriers & fail Safes

• ADC par levels that automatically prompt pharmacy to stock medications

• Using CPOE prescribing systems 

Automation & computerization

ISMP Medication Safety Alert! Acute Care Edition. March 23, 2023

Safety Strategies: Medium Leverage 

• Order Sets

• Protocols
o IV to PO

o Renal dose adjustment

o Therapeutic interchange

Standardization & protocols

• Independent double checks for high-risk medications

• BCMA plus smart IV pump to verify medication administration

Redundancies

• CDS alerts for allergies, interactions, or duplicate therapies 

Warnings, alerts, reminders, & checklists

ISMP Medication Safety Alert! Acute Care Edition. March 23, 2023
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Safety Strategies: Low Leverage 

Rules & policies

• High-Risk/High-Alert Medication Policy

Educational programs

• New employee and annual training

• Medication safety training

• Continuing education

Suggestions to be "more careful"

• Recommendations to improve

ISMP Medication Safety Alert! Acute Care Edition. March 23, 2023

Failure Mode and Effect Analysis (FMEA)

Failure 

Recognizing 
potential points 
where a product, 
process, or system 
might fail

Mode

Specific ways in 
which failures can 
occur within a 
process, product 
or system 

Effect

Effects or 
consequences of 
each failure mode 
on the overall 
process, product 
or system

Analysis

Systematic 
evaluation of each 
failure mode to 
identify causes, 
effects & 
prevention 
strategies

A prospective method for identifying potential failures that could occur in a product, 
process, or system, and their causes and anticipated effects

ASQ. Failure Mode and Effects Analysis (FMEA) Resource Page. 

FMEA Explained

• "Failure Mode“ is the way (or mode) in which something might fail

o Potential failures are prioritized according to:

▪ Severity: Seriousness of the consequences

▪ Occurrence: Frequency in which they can occur

▪ Detection: How easily they can be detected

• "Effects Analysis“ focuses on analyzing the impact of failures

ASQ. Failure Mode and Effects Analysis (FMEA) Resource Page. 
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When to Use FMEA

➢ Designing or redesigning a module*

➢ Applying an existing module to a new environment 

➢ Before developing control plans for a new or modified module

➢ Planning improvement goals for an existing module

➢ Investigating existing failures of a module 

➢ Periodically while a module active 

ASQ. Failure Mode and Effects Analysis (FMEA) Resource Page. 

*Module = product, process, or system

Steps to Conduct FMEA

✓Step 1.  Identify a high-risk pharmacy process
• Map the process (process flowchart)

✓Step 2.  Assemble multidisciplinary team

✓Step 3.  Identify failure modes—causes & effects

✓Step 4.  Rate each failure mode based on: 
• Severity (1-10)
• Occurrence (1-10)
• Detection (1-10)

✓ Step 5.  Calculate risk priority number (RPN)
• RPN = S x O x D

✓ Step 6.  Rank RPNs → focus on high RPN first

✓ Step 7.  Develop & implement solution

✓ Step 8.  Monitor & reassess

ASQ. Failure Mode and Effects Analysis (FMEA) Resource Page. 

The Leapfrog Group

• Nonprofit organization dedicated to improving healthcare quality and safety in 
the United States

• Assigns letter grades to hospitals based on their performance in preventing 
medication errors, injuries, accidents and infections

• Conduct the Leapfrog Hospital Survey to evaluate hospitals on safety, quality 
and resource use

The Leapfrog Group. About Leapfrog. January 2025.
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Leapfrog Hospital 
Survey: Example

The Leapfrog Group. 2022 Hospital Survey Scoring Algorithm. April 11, 2022. 

Det Norske Veritas (DNV) 

• Plays a significant role in improving medication safety in healthcare settings via 
its accreditation and certification programs

• NIAHO (National Integrated Accreditation for Healthcare Organizations)
o DNV’s accreditation program
o Includes specific requirements that ensure hospitals have effective systems 

to manage medications safely & effectively

• Focuses on continuous quality improvement

• Conducts annual surveys and assessments to ensure compliance

DNV Healthcare USA Inc. Hospital Accreditation. DNV. January 2025.

Objectives - Part III

• Define medication errors and describe patient safety strategies that can decrease medication errors and 
improve the quality of pharmacy health care delivery

• Given a scenario, be able to categorize and/or report medication errors utilizing the National Coordination 
Council for Medication Error Reporting and Prevention (NCCMERP) scale

• Discuss basic error mitigation strategies utilized to reduce errors and improve patient safety

• Review methods to evaluate healthcare organizations to improve processes and prevent medication errors

• Explain how root cause analysis and failure mode & effects analysis can be utilized to determine the underlying 
cause of medication errors

• Identify strategies, the role of technology, and the importance of a non-punitive approach 
for handling medication errors after errors have occurred

• Use the CQI process to encourage a culture of safety and of providing feedback and 
assistance to effectively minimize patient risk

• Florida law stipulates requirements for a Continuous Quality Improvement plan:  
Outline steps required for a successful CQI Plan incorporating the State’s requirements
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How to Address Medication Errors

Report the error

•  Internal 
reporting 

• External 
reporting 
(if applicable)

Perform a 
retrospective review

•  Root cause 
analysis

Implement 
corrective measures

•  System 
improvements

• Technology 
optimization

• Education & 
training

Encourage culture of 
safety

•  Continuous 
improvement

• Just culture

Report the Error

External Reporting 

❑ Depending on the type/severity 
of error, may report to:

▪ FDA (MedWatch)

▪ FDA/CDC (VAERS)

▪ ISMP (MERP, VERP, C-MERP)

Miller E, et al. Centers for Disease Control and Prevention. 2024.

ECRI and the ISMP National Medication Errors Reporting Program. 2024.

Internal Reporting

❑ Institution’s incident reporting 
system

❑ Be detailed and objective:

▪ What led to the error?

▪ Consequences

Report Medication Errors | NCC MERP.

Where to Report Medication Errors
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How to Address Medication Errors

Report the error

•  Internal 
reporting 

• External 
reporting 
(if applicable)

Perform 
retrospective review

•  Root cause 
analysis

Implement 
corrective measures

•  System 
improvements

• Technology 
optimization

• Education & 
training

Encourage culture of 
safety

•  Continuous 
improvement

• Just culture

Perform Retrospective Review

Root cause analysis (RCA)

• Identify contributing factors:

o Workflow issues, technology gaps, communication breakdowns

• Use data to find patterns:

o Analyze error reports, system logs (e.g., EHR)

o Identify recurring issues (e.g., alert fatigue, wrong medication 
selections, or unclear documentation)

• Address system flaws, not just individual mistakes

VHA National Center for Patient Safety. Root Cause Analysis (RCA) Step-by-Step Guidebook. 2021.

National Patient Safety Foundation. Improving Root Cause Analyses and Actions to Prevent Harm. 2015. 

How to Address Medication Errors

Report the error

•  Internal 
reporting 

• External 
reporting 
(if applicable)

Perform 
retrospective review

•  Root cause 
analysis

Implement 
corrective measures

•  System 
improvements

• Technology 
optimization

• Education & 
training

Encourage culture of 
safety

•  Continuous 
improvement

• Just culture

73

74

75



1/13/2025

26

Implement Corrective Measures

• System improvements (High Leverage, Medium Leverage)
o Based on the RCA, develop and implement solutions to prevent similar errors, such as 

revising protocols, improving alert systems, or adding redundancies like double checks

• Technology optimization (High Leverage)
o Implement medication management technologies that support automation and 

interoperability 
o Modify decision support systems, clinical alerts, or EHR configurations to prevent 

medication errors

• Education and training (Low Leverage)
o Reinforce education for staff about the correct procedures, potential error-prone 

areas, and safety precautions
National Patient Safety Foundation. Improving Root Cause Analyses and Actions to Prevent Harm. 2015. 

McCormick K. Patient Safety & Quality Healthcare. 2022

Technology Optimization

• Pharmacy Management Software

• Medication Dispensing Devices

• Workflow Management Software

• Barcode Technology

• IV Smart Pump Interoperability

• Pharmacy Clinical Surveillance Tools

Pharmacy Management Software

Hospital Retail

• Cerner, Epic

• Advantages:

o EHR system

o CPOE

o CDSS

▪ Order sets

▪ Alerts

• Enterprise, Newleaf

• Advantages:

o E-prescriptions

o Organized and 
efficient workflow

o Drug utilization 
review alerts

Logos World. Epic Systems logo. Published December 2021. Accessed October 26, 2024. https://logos -world.net/wp-content/uploads/2021/12/Epic-Systems-Logo.png.
FilePlanet. PDX Enterprise Pharmacy System (EPS) logo. Accessed October 26, 2024. https://cdn.fi leplanet.com/sfp/gi/p/thumb -7085ad65efd85fc40fcc5ea96b4ce239/pdx-enterprise-pharmacy-system-eps.png.

KeyCentrix. NewLeaf logo. Accessed October 26, 2024. https://keycentrix.com/newleaf/.
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Medication Dispensing Devices

Automated Dispensing 
Cabinets

Medication-filling 
Robot

• Pyxis, Omnicell

o Hospitals

• Advantages:

o Drug dispensing near 
point of care

o Dispenses right drug 
for right patient

o Automates drug 
tracking

• Yuyama, Kirbi Lester

o Community 
pharmacies

• Advantages:

o Automates 
dispensing

o Reduces human error

o Frees staff time to 
focus on other 
activities

Pyxis

Becton, Dickinson and Company. Pyxis MedStation ES System logo. https://www.bd.com/assets/images/our-products/medication-supply-management/pyxis-medstation-es-system_1R_DI_1011-0003.png.
Capsa Healthcare. KL108 Secure Robot image. https://www.capsahealthcare.com/product/kl108_secure_robot/.

Kirbi Lester

Workflow Management Software

IV Verification/ 
Tracking Software

Prescription 
Verification Software

DoseEdge, Medkeeper

• Used in hospitals

 Advantages:

• Comprehensive 
evaluation of the 
accuracy of a dose

• Remote compounding 
verification

Parata 

• Used in community 
pharmacies

 Advantages:

• High-speed, high-
accuracy visual 
inspection system

• Safe and efficient 
verification

DoseEdge
Parata

Baxter International Inc. Dose Edge image. https://www.baxter.com/sites/g/files/ebysai3896/files/styles/long_image/public/2018-05/Dose%20Edge_20141217-baxter-185.jpg?itok=qNEwSoqN.
Parata Systems. P2K FlexCheck image. Accessed December 2, 2024. https://parata.com/wp-content/uploads/product-p2k-flexcheck-1.png.

Barcode Technology

Barcode technology ensures the five rights of medication administration:

✓ Right 
Patient

✓ Right Drug ✓ Right Dose
✓ Right Route of 

Administration
✓ Right Time

Hutton K, et al. J Patient Saf. 2021;17(3):e192-e206.
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IV Smart Pump Interoperability

2020 - 2021 ISMP Targeted Medication Safety Best Practices for Hospitals 

❑  All IV medications should be administered through programmable IV smart pumps using dose
 error reduction software (DERS)

❑ Institutions should implement smart pumps with bidirectional interoperability* to EHRs
*Two-way, real-time, continuous communication between smart pump & EHR which includes:
✓Auto-programming: EHR with ability to transfer medication orders & infusion 

parameters directly to smart pump
✓Auto-documentation: Smart pump with ability to transfer infusion-related data to EHR

Most hospitals and health systems are compliant

Implementation lagging in many hospitals and health systems

2020-2021 ISMP Targeted Medication Safety Best Practices for Hospitals. 2020

IV Smart Pump Interoperability

Cedars-Sinai. Enhancing Patient Safety Through EHR and Infusion Integration [Video]. YouTube. Published November 9, 2014. Access ed November 20, 2024. https://www.youtube.com/watch?v=-rdXYAIgBR8.

Pharmacy Clinical Surveillance Tools

Examples:
• Sentri7 
• Vigilanz

Common 
clinical uses

Clinical Action Impact

Impact on 
patient care

Wiggins E, et al. HCA Healthcare Journal of Medicine. 2023;4(2).
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Test Question #3

The Institute for Safe Medication Practices (ISMP) created the hierarchy of 
effectiveness for risk-reducing strategies, which of the following is considered a 
medium leverage strategy?  

a. Having an in-service event on how to properly document rate changes on 
intravenous infusion  

b. Using technology with advanced analytics that identifies unusual behavior and 
flags individuals when it comes to dispensing and administration of controlled 
substances  

c. System requiring an independent double check when administering a paralytic 
to a critically ill patient  

d. A system wide protocol on how to dose and monitor patients on vancomycin

Test Question #3

The Institute for Safe Medication Practices (ISMP) created the hierarchy of 
effectiveness for risk-reducing strategies, which of the following is considered a 
medium leverage strategy?  

a. Having an in-service event on how to properly document rate changes on 
intravenous infusion  

b. Using technology with advanced analytics that identifies unusual behavior and 
flags individuals when it comes to dispensing and administration of controlled 
substances  

c. System requiring an independent double check when administering a paralytic 
to a critically ill patient  

d. A system wide protocol on how to dose and monitor patients on vancomycin

How to Address Medication Errors

Report the error

•  Internal 
reporting 

• External 
reporting 
(if applicable)

Perform 
retrospective review

•  Root cause 
analysis

Implement 
corrective measures

•  System 
improvements

• Technology 
optimization

• Education & 
training

Encourage culture of 
safety

•  Continuous 
improvement

• Just culture
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Encourage Culture of Safety:
Continuous Quality Improvement

Continuous Quality Improvement:
• Proactive, systematic, data-driven approach to improve specific 

processes, systems, and patient outcomes in healthcare

• Pharmacies in Florida must have a CQI program to identify, document, 
and review QREs for improving patient safety 
o 64B16-27.300 Standards of Practice - Continuous Quality

Improvement Program

Florida Rule 64B16-27.300. Florida Administrative Code. 2015.

Encourage Culture of Safety:
Continuous Quality Improvement

64B16-27.300 Standards of Practice - Continuous Quality Improvement Program

Definition of QRE:
• Variations from prescription orders 
• Failures in identifying & managing issues

Pharmacy requirements:
❑  Create a CQI Program that must be detailed in policies and procedures
❑  Form CQI Committee that may include pharmacists, interns, techs, other necessary personnel
❑  Committee must review QREs at least quarterly

• Pharmacy must have procedure in place for reviewing QREs
❑  Implement system to record, measure, assess, & improve patient care based on QRE findings
❑  Take corrective action after a QRE to resolve patient’s issue
❑  Review staffing, workflow, & technology to see if they contribute to errors

Florida Rule 64B16-27.300. Florida Administrative Code. 2015.

Encourage Culture of Safety:
Continuous Quality Improvement

64B16-27.300 Standards of Practice - Continuous Quality Improvement Program

Documentation Requirements:
❑ Every QRE must be documented the same day it is reported to the pharmacist
❑ Records must include details of the event to allow for analysis
❑ Pharmacies must keep QRE documentation for at least 4 years

Confidentiality and Legal Protection:
❑ QRE records are confidential under HIPAA and protected from legal discovery in lawsuits
❑ The Department of Health may review policies, procedures, and summaries of QREs to ensure 

compliance, but patient and employee names must be excluded

Florida Rule 64B16-27.300. Florida Administrative Code. 2015.
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Encourage Culture of Safety: Just Culture

_ Just Culture _  

• Emphasizes accountability & learning over punishment in response to errors and near-
miss events 
➢  Non-punitive environment

• Establishes environment where staff feel safe to report mistakes and system 
vulnerabilities 
➢  Promotes culture of trust and continuous improvement

• Recognizes that most human errors arise from system flaws, not individual negligence
➢  Separates events resulting from flawed system design or unintentional

 human error from those caused by reckless behavior

Odinet J, et al. ASHP Section of Inpatient Care Practitioners Advisory Group on Medication Safety. 2021.

Encourage Culture of Safety: Just Culture

Human Error At-Risk Behavior Reckless Behavior

Inadvertent action 
(slip, lapse, mistake)

"I forgot to enter a patient's 
amikacin dose"

Manage through changes in:
• Processes
• Procedures
• Training
• Design
• Environment

Choice or action that increases risk 
(shortcuts, workarounds)

"I dosed a patient's amikacin using a 
historical weight from 2011"

Manage by:
• Removing incentives for at-risk 

behaviors
• Creating incentives for healthy 

behaviors
• Increasing situational awareness

Conscious disregard of a 
substantial & unjustifiable risk

"I purposely avoided dosing a 
patient's amikacin because it 
was hard and time-consuming"

Manage through:
• Remedial action
• Disciplinary action

CONSOLE TRAIN & COACH DISCIPLINE

Odinet J, et al. ASHP Section of Inpatient Care Practitioners Advisory Group on Medication Safety. 2021.

Encourage Culture of Safety: Just Culture

_Second Victims_
Healthcare providers who become traumatized after an unanticipated adverse 
patient event, medical error and/or a patient-related incident, and become victims 
of their own emotions 

• May feel personally responsible as if they failed their patients, second-guessing 
their clinical skills and knowledge base

• Can be overcome by feelings of guilt, depression, sleep disturbances, anxiety, 
suicidal ideation, burnout/turnover, PTSD, distraction, or lack of confidence
o May affect medical judgment and lead to further medical errors

Odinet J, et al. ASHP Section of Inpatient Care Practitioners Advisory Group on Medication Safety. 2021.

Supporting Second Victims. The Joint Commission. 2018.
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Encourage Culture of Safety: Just Culture

• Five rights of second victims (TRUST)
o  Treatment that is just
o  Respect
o  Understanding and compassion
o  Supportive care
o  Transparency and opportunity to contribute

• Safety actions to consider:
o  Instill a just culture
o  Establish second victim response team
o  Offer immediate peer-to-peer emotional support or buddy programs

Supporting Second Victims. The Joint Commission. 2018.

Denham CR. J Patient Saf. 2007;3(2):107-119.

Take Home Points

✓ Medication errors can occur at any stage of the medication process

✓ Serious patient harm, including adverse drug events, prolonged hospital 
stays, and increased healthcare costs can result from medication errors

✓ Implementing strategies such as e-prescribing, barcoding systems, double-
checking procedures, and continuous education for healthcare professionals 
can significantly reduce the risk of medication errors

✓ Encouraging a culture where healthcare professionals feel comfortable 
reporting errors without fear of punishment is essential. Promoting 
teamwork and open communication is key to fostering this environment
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Medication Errors 
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Javed I. Umar, Pharm.D., PGY-2 Pharmacy Informatics Resident
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Not Really Covered: 
Insured but 
Medically Indigent
Jonathan Martinez Gines, PharmD

PGY1/2 Corporate Pharmacy Administration and Leadership

Baptist Hospital of Miami

1

Learning Objectives

Define the medically indigent in population health and pharmacy practice and 
explain the health disparities they face despite being insured

Identify the social determinants of health that exacerbate challenges for 
medically indigent populations

Describe the pharmacist’s role in addressing the needs of insured but medically 
indigent patients and identify strategies to support them effectively

Examine case studies were pharmacy interventions successfully improved care 
for medically indigent patients

2

3

Define the medically indigent in 
population health and pharmacy 

practice and explain the health disparities 
they face despite being insured

1

2
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Medically Indigent

• Definition: Insured individual unable to afford healthcare costs such as:
o Copays
o Deductibles, or
o Medications

• These individuals often fall into the gap

• Highlight their unique challenges compared to uninsured populations

4

Medically Indigent in Population Health

• Importance in population health

• Impact on chronic disease management and preventative care

• Contributes to systemic inefficiencies in healthcare delivery

5

Medically Indigent in Pharmacy Practice

Pharmacists in 
Population Health

Impact on 
Medically Indigent 

Populations

6
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Demographics of the Medically Indigent Population

Age Income Conditions

7

Health Disparities in Medically Indigent 

Financial

Healthcare Access

Chronic Conditions

Social Determinants

8

Health Insurance Paradox

• The Paradox:

o Being insured does not equate to affordable or accessible care

o High-deductibles and co-pays as barriers

• Example:
o Insured patients skipping medications due to cost

9
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Financial Burden

Health Insurance Basics. Money Matters. Published 2024. Accessed November 30, 2024. https://fyi.extension.wisc.edu/moneymatters/health-insurance-basics/

10

Disparities to Access to Care

• Care gap:

o Limited network providers

o Financial barriers to accessing specialized treatments

• Impact:
o Delays in diagnosis and treatment

11

Role of Social Support Systems

• Importance of support:

o Community programs

o Assistance with transportation, childcare, etc.

• Opportunities for Pharmacists:
o Partner with local organizations to provide holistic care solutions

12
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Pharmacist-Led Interventions

• Medication therapy management (MTM)

• Patient education programs

• Further initiatives:
o Promote the inclusion of pharmacist in primary care teams to address 

social determinants of health barriers 

13

Role of Policy in Addressing Disparities

• Policy Interventions

o Medicaid expansion

o Caps on out-of-pocket expenses

• Advocacy Role:
o Encourage healthcare providers to advocate for policy reforms 

supporting underinsured populations

14

Collaborative Approaches

• Multidisciplinary Teams:
o Integration of pharmacist, social workers, and providers

• Benefit:
o Comprehensive care reduces disparities

15
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Assessment #1

• Question: What are some key characteristics of medically indigent 
populations?

a) Uninsured individuals with no access to care

b) Insured individuals with high deductibles and limited resources

c) Wealthy individuals with chronic conditions

d) Individuals with free access to specialty care

16

Assessment #2

• Question: Why do medically indigent populations face health disparities 
despite being insured?

a) High out-of-pocket costs prevent access to care

b) Insurance policies fully cover all medical needs

c) They have no chronic disease burden

d) They only utilize preventive services

17

18

Identify the social determinants of health 
that exacerbate challenges for medically 

indigent populations
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Social Determinants of Health

Patient Safety Learning. The Dahlgren-Whitehead Rainbow (1991). Patient Safety Learning. Published December 20, 2021. https://www.pslhub.org/learn/improving-patient-safety/health-inequalities/the-dahlgren-whitehead-rainbow-1991-r5870/
 

19

Economic Stability

• Impact on medically indigent populations:

o Low wages and financial instability

o Difficulty affording care despite insurance

• Examples: Patients skipping care to pay for rent or food

20

Education and Health Literacy

• Role of Education:

o Limited understanding of health insurance policies

o Low health literacy leading to poor decision-making

• Solution: Tailored education programs for underserved populations

• Examples: Literacy programs and simplified insurance guides

21

19

20
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Social and Community Context

Social Isolation:

• Lack of family or community support

Cultural Barriers:
• Language and mistrust in healthcare systems

Impact: 
• Reduced ability to navigate complex healthcare systems

Potential interventions: 
• Community health worker programs to bridge cultural gaps

22

Access to Healthcare

• Challenges:

o Limited provider networks

o Long wait times for appointments

• Pharmacy-Specific Issues:

o Pharmacies not accepting certain insurance plans

• Potential Solutions: Expansion of telehealth and mobile pharmacy units

23

Neighborhood and Built Environment

• Environmental Factors:

o Lack of transportation to pharmacies or clinics

o Unsafe neighborhoods deterring care-seeking behavior

• Solutions: Mobile health units, telehealth expansion

• Example: Mobile clinics improving rural health access

24

22

23

24
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Interventions to Address SDOH

Community-
Based Solutions Pharmacy Role

25

Policy Solutions for SDOH

• Policy interventions:

o Subsidized healthcare programs that cover essential needs

o Expansion of Medicaid and social safety nets

• Impact:
o Policies aimed at alleviating financial barriers improve health 

outcomes and reduce disparities

26

Pharmacists as a Change Agent

• Role of Pharmacists:

o Identify SDOH barriers during consultations and suggest resources

o Partner with local organizations to support food security and access to care

27

25

26

27
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Collaborative Communitive Efforts

• Collaborations:

o Public-private partnerships to fund healthcare initiatives

o Cross-disciplinary teams integrating pharmacists, case managers, and 

social workers

• Example:
o Community clinics that provide free screenings and follow-up care, 

reducing ER visits

28

Challenges in Addressing SDOH

Barriers to Change:

• Limited funding

• Resistance from stakeholders

Strategies:

• Building awareness
• Leveraging data
• Empowering grassroots 

advocacy

29

Assessment #1

• Question: Which of the following is an example of a social determinant of 
health impacting medically indigent populations?

a) Limited education and health literacy

b) Having high financial wealth

c) Access to luxury healthcare

d) Living in a high-resource neighborhood

30

28

29

30
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Assessment #2

• Question: What is a key barrier faced by medically indigent populations 
related to economic stability?

a) High income levels making care accessible

b) Low wages and financial instability preventing affordable care

c) Access to all specialty care services

d) Free transportation to medical appointments.

31

32

Describe the pharmacist’s role in 
addressing the needs of insured 
but medically indigent patients 

and identify strategies to support 
them effectively

Pharmacist’s Role in Supporting Medically Indigent Patients

33

31
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Pharmacy’s Role in Identifying Medically Indigent Patients

Assessment:
• Reviewing medication histories and identifying non-adherence
• Asking about financial barriers to obtaining medications or treatment
• Identifying patients with multiple chronic conditions who may need extra support

Collaboration:

• Work with other healthcare providers to create a comprehensive care plan

34

Medication Access and Affordability

• Actions:

o Recommend cost-effective generics or therapeutic alternatives

o Enroll patients in Patient Assistance Programs (PAPs)

o Provide multi-month fills to reduce co-pay frequency

35

Medication Therapy Management

• Purpose of MTM:

o Identify and resolve medication barriers (cost, adherence, or side effects)

o Ensure patients receive optimal, affordable therapy

36

34

35
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Educating Patients

• Key Areas of Education:

o How to navigate insurance benefits and formularies

o Proper medication use and adherence

o Managing chronic conditions on a budget

37

Insurance Navigation Support

• Helping Patients Understand Their Insurance:
o Many patients face challenges in understanding their health insurance benefits 

and formulary

• Insurance Appeals:
o Insurance companies may deny coverage for certain medications or services, 

even if they are clinically necessary

38

Identifying Financial Support Programs

Charity 
Pharmacies

Public 
Assistance 
Programs

39

37

38
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Helping Patients Access PAPs: A Pharmacist’s Example

• Scenario: 

“A patient in Florida with diabetes is struggling to afford their insulin despite 
having insurance with a high deductible. The pharmacist steps in to help.”

40

Helping Patients Access PAPs: A Pharmacist’s Example

• Steps Taken by the Pharmacist:
1. Identify the Need:

o The patient reports skipping doses due to cost
2. Research PAP Options:

o The pharmacist uses resources such as:
 NeedyMeds.org – A database of PAPs for medications
 RxAssist.org – A resource for drug-specific assistance programs
 Manufacturer Websites – For patient savings cards and co-pay support (e.g., 

Lilly Cares for insulin)
3. Provide Guidance:

o The pharmacist explains eligibility requirements and assists the patient with the 
application process, such as:
 Proof of income
 Recent prescription details

4. Follow-Up:
o Ensures the patient successfully enrolls in the PAP and receives their medication 

at little or no cost
41

Leveraging Technology

42

40

41
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Community Outreach Programs

• Pharmacy-Led Initiatives:

o Host free health screenings for chronic diseases

o Provide immunizations to underserved populations

o Organize workshops on medication adherence

43

Collaboration with Healthcare Teams

• Collaborative Efforts:

o Work with physicians, social workers, and nurses to address financial 

and healthcare barriers

o Contribute expertise on medication management and cost-saving 

strategies.

44

Advocacy for Systemic Change

• Advocacy Goals:

o Support drug pricing transparency initiatives

o Push for expanded Medicaid and affordable healthcare policies

o Advocate for pharmacist reimbursement in patient care services

45

43

44
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Measuring Impact and Outcomes

• Metrics to Track:

o Improved medication adherence rates

o Reduced ER visits and hospitalizations

o Increased patient satisfaction and health literacy

46

Call to Action

"Pharmacists are essential in improving access and outcomes 
for medically indigent patients. Take action to advocate, 
educate, and innovate.“

47

Assessment Question #1

• Question:
• What is one of the primary roles of a pharmacist in supporting medically 

indigent patients?

a) Prescribing medications without a doctor's approval

b) Recommending generic alternatives to reduce medication costs

c) Waiving insurance co-pays for patients

d) Providing free medical consultations to all uninsured patients

48

46

47
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Assessment Question #2

• Question:
• Which of the following strategies can pharmacists use to improve 

medication adherence in medically indigent patients?

a) Providing telepharmacy services

b) Assisting patients with Patient Assistance Programs (PAPs)

c) Educating patients on proper medication use

d) All the above

49

50

Examine case studies were pharmacy 
interventions successfully improved care 

for medically indigent patients

Case study 1: Chronic Illness

• Background:
• Emily is a 38-year-old single mother working full-time as a receptionist. 

She has employer-provided health insurance with a high deductible 
plan ($4,000 annually). Emily was recently diagnosed with multiple 
sclerosis (MS).

• Challenges:
• Emily's insurance covers 70% of her treatment costs after she meets her 

deductible.
• Her monthly out-of-pocket expenses for MS medications, physical 

therapy, and doctor visits amount to $1,200—nearly half her monthly 
income.

• She skips physical therapy sessions and delays purchasing medication 
to cover rent and utilities.

51
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Case study 1: Chronic Illness

• Intervention:
• Emily’s healthcare provider referred her to a nonprofit organization that 

assists with medication costs.
• She also qualified for a hospital financial assistance program to reduce 

her out-of-pocket expenses.

• Outcome:
• With reduced medication costs and assistance from the program, Emily 

was able to afford both her treatment and essential living expenses, 
improving her quality of life.

52

Case Study 2: Emergency Surgery

• Background:
• Carlos, a 45-year-old construction worker, has employer-sponsored 

insurance with a $6,000 deductible. He suffered a workplace injury 
requiring emergency surgery for a torn ligament.

• Challenges:
• Despite having insurance, Carlos was billed $7,500 for the surgery, 

anesthesia, and follow-up care because he hadn’t met his deductible.
• Unable to pay the bill in full, he fell behind on rent and utilities, leading 

to eviction.
• His recovery was hindered by stress and limited access to physical 

therapy

53

Case Study 2: Emergency Surgery

• Intervention:
• Carlos worked with a hospital financial counselor, who helped him 

negotiate a reduced bill and set up a manageable payment plan.
• He was also referred to a local nonprofit that provided temporary 

housing during his recovery.

• Outcome:
• Carlos resumed physical therapy through a sliding-scale clinic and 

returned to work after his recovery, avoiding long-term financial ruin.

54
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Case Study 3: Cancer Treatment

• Background:
• Maria, a 62-year-old retired teacher, has Medicare but no 

supplemental insurance. She was diagnosed with breast cancer and 
requires surgery, chemotherapy, and radiation.

• Challenges:
• Medicare covers 80% of her treatment costs, but Maria is responsible 

for the remaining 20%, amounting to over $15,000 for the year.
• Maria depleted her savings and struggled to pay for basic needs, 

including groceries and transportation to medical appointments.

55

Case Study 3: Cancer Treatment

• Background:
• Maria, a 62-year-old retired teacher, has Medicare but no 

supplemental insurance. She was diagnosed with breast cancer and 
requires surgery, chemotherapy, and radiation.

• Challenges:
• Medicare covers 80% of her treatment costs, but Maria is responsible 

for the remaining 20%, amounting to over $15,000 for the year.
• Maria depleted her savings and struggled to pay for basic needs, 

including groceries and transportation to medical appointments.

56

Case Study 4: An Insured Patient's Struggles

• Case Study: Sarah, a 45-year-old woman with diabetes, has insurance through 
her employer but faces high out-of-pocket costs for her insulin

o Sarah’s Challenges:
 High deductible means she pays a significant portion of her insulin cost
 Cannot afford a nutritionist to help manage her condition
 Experiences complications due to inadequate diabetes control

• Outcome: Despite insurance, Sarah’s health outcomes deteriorate due to 
financial barriers

57
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Key takeaways

Pharmacists are key to improving access:

• Our role is critical in ensuring that indigent patients receive medications

Medication Assistance Programs (MAPs):

• Effective in improving adherence and reducing healthcare costs

Policy change is essential:

• Advocating for reforms that reforms that reduce financial burdens is 
necessary to create lasting impact

58

Thank You
Jonathan Martinez Gines, PharmD
PGY1 Pharmacy Resident
Jonathan.MartinezGines@baptisthealth.net

Baptist Hospital of Miami
8900 North Kendall Drive
Miami, Florida 33176
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Not Really Covered: 
Insured but 
Medically Indigent
Jonathan Martinez Gines, PharmD

PGY1/2 Corporate Pharmacy Administration and Leadership

Baptist Hospital of Miami
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Artificial Intelligence 
and its Impacts on 
Clinical Care and 
Management
Stephanie Rivera-Correa, PharmD, MBA
Walgreens-Nova Southeastern University
Miami, FL
January 25th, 2025

Objectives
1. Describe the basic concepts of artificial intelligence.
2. List and explain current applications of artificial intelligence in health systems.

3. Evaluate the ways artificial intelligence influences clinical decision-making and 
improves patient outcomes.

4. Identify potential limitations of artificial intelligence in the healthcare setting.
5. Discuss key ethical and practical considerations when implementing artificial 

intelligence.

What is artificial intelligence?
• Artificial Intelligence (AI) is an umbrella term for computer software that simulates 

human intelligence in order to perform complex tasks and learn from them. 
• Weak AI (Narrow AI): perform a specific task or limited range of tasks. Makes 

decisions based on programmed algorithms and training data.

• Strong AI (Generalized AI): can understand, learn, and apply knowledge across a 
wide range of tasks. Acquires new skills and adapts to new situations 
autonomously. 

• Super AI (Conscious AI): human-level consciousness that requires self-awareness. 
Most advanced form of AI.

Artificial Intelligence (AI) terms: A to Z glossary. Artificial Intelligence Terms: A to Z Glossary. December 16, 2024. https://coursera.org/share/667ff285d9b3a1de4814f55889351e00. 
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Types of AI
Assesses correctness of behavior by analyzing historical data to 
understand what happened and why. Diagnostic
Forecasts future outcomes based on historical and current data. 
Predicting customer behavior, market trendsPredictive

Analyzes data to determine and recommend best course of actionPrescriptive
Mimics human creativity and cognitive processes to produces various 
types of contentGenerative
Responds to specific inputs with predetermined responses. No memory 
or learning capabilitiesReactive

Uses past experiences to inform current decisions. Has learning abilities. Limited Memory

Aims to understand human emotions, beliefs, and intentions. Theory of Mind
Has own consciousness and self-awareness. Understands and            
reacts to its own emotions and states. Most advanced form of AI.Self-Aware

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

How does AI work?
• Machine Learning (ML): The core concept of AI where computers use algorithms to 

learn from data to perform a variety of complex tasks and to improve their 
performance on tasks without being explicitly programmed.

• Deep Learning: A method that trains computers to process information in a way 
that mimics human neural processes. Uses several layers to perform tasks without 
any human intervention.

Input layer

Data enters

Hidden 
layers

Data processed 
and transported 
to other layers

Output 
layer

Final result or 
prediction is 

made
Artificial Intelligence (AI) terms: A to Z glossary. Artificial Intelligence Terms: A to Z Glossary. December 16, 2024. https://coursera.org/share/667ff285d9b3a1de4814f55889351e00. 

Can AI really “learn?”
• Supervised Learning:

• The algorithm is trained with labeled data (the correct answer is provided for each input)

• Unsupervised Learning:
• The algorithm finds patterns in unlabeled data (without being given the correct answers) 

• Reinforcement Learning:
• Learning by trial and error, receiving rewards for positive actions and penalties for 

negative ones. 

Did this help?

Artificial Intelligence (AI) terms: A to Z glossary. Artificial Intelligence Terms: A to Z Glossary. December 16, 2024. https://coursera.org/share/667ff285d9b3a1de4814f55889351e00. 
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Question 1 
Machine learning is defined by which of the following?

a. An umbrella term for computer software that simulates human 
intelligence in order to perform complex tasks and learn from them.

b. A method that trains computers to process information in a way that 
mimics human neural processes and uses several layers to perform 
tasks without any human intervention.

c. The core concept of AI where computers use algorithms to learn from 
data to perform a variety of complex tasks and to improve their 
performance on tasks without being explicitly programmed.

d. A system that mimics human creativity and cognitive processes to 
produces various types of content.

PollEv.com /stephanieriveracorrea359
Send stephanieriveracorrea359 to 22333

Uses of AI
• Identifying objects, patterns, and/or characteristics within data (often images).

• Medical imaging studies

• Translating data inputs into another data type or data format (often between 
modalities or languages), often using natural language processing.

• Converting complex medical terminology to “plain language” for patients

• Summarizing data inputs into shorter and more accessible outputs.
• Chart/ patient notes summary

• Predicting or forecasting future events based on historical data and patterns. 
• Hospital readmission rates

• Providing recommendations, guidance or advice. In some systems, suggestions may 
automatically lead to a specific downstream action. 

• Insulin correction based on glucose readings

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

AMA 2023 AI Physician Survey:
Current use cases across specialties

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 
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AI in current practice: Examples

All specialties

• Real-time clinical transcription. 
• Answer routine patient questions 

via chatbots. 
• Draft personalized patient 

education materials based on 
patient history and chart review. 

• Predict adverse clinical 
outcomes based on vitals and/or 
other markers.

Cardiology

• Detect arrhythmias, ischemia 
and other heart abnormalities 
through electrocardiogram (ECG) 
analysis. 

• Predict fractional flow reserve 
(FFR) from computed tomography 
(CT) images to aid in assessment 
of coronary artery disease. 

• Use guidance during echo image 
analysis to optimize views and 
enable upskilling of practitioners. 

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

AI in current practice: Examples

Emergency medicine

• Monitor patient vital signs 
and predict decompensation 
based on vital-sign trends. 

• Augment triage of patients 
based on review of current 
patient clinical condition and 
medical history. 

• Analyze images to accelerate 
time to treatment (e.g., 
identification of patients with 
suspected critical findings 
admitted to the ED for acute 
stroke). 

Family medicine

• Monitor blood pressure via 
connected devices and alert 
patient’s care team when 
deviations occur. 

• Support patient engagement 
and education through AI-
driven chatbots and 
symptom checkers that 
answer foundational 
questions about health. 

Pathology

• Identify biomarkers (e.g., 
cancer detection through 
tissue sample analysis) and 
suggest diagnosis. 

• Conduct quality control on 
pathology laboratory 
processes (e.g., identify 
staining artifacts)

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Mandy

Orion Health. Meet mandy - an intelligent and interactive Medicare system. Meet Mandy – An Intelligent and Interactive Medicare System. July 26, 2023. 
https://orionhealth.com/global/blog/meet-mandy-an-intelligent-and-interactive-medicare-system/. 
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Opportunities for implementation
All Specialties

• Draft responses to patient 
in-basket communications. 

• Convert open-ended 
clinical notes and data (e.g., 
dictation, long-form text) 
into an electronic health 
record (EHR) format and 
codify medical information 
into standardized 
terminology.

• Support patient triage 
based on severity of 
symptoms. 

Cardiology

• Triage data from imaging 
and electronic health 
record (EHR) system for 
early diagnosis and referral. 

• Utilize ECG to assess 
progression of valvular 
disease. 

• Assess personalized risk 
factors most strongly 
influencing cardiovascular 
outcomes for modification

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Opportunities for implementation
Emergency medicine

• New capabilities for 
facilitating the 
performance and 
interpretation of point 
of care (POC) 
ultrasound. 

• Automate real-time 
prediction of optimal 
therapy for individual 
patients.

Family medicine

• Support medication 
adherence by 
monitoring patients 
and sending alerts to 
both patients and 
providers. 

• Develop novel remote 
physiologic monitoring 
capabilities that 
provide passive and 
real-time remote 
sensing of disease 
onset or progression.

Pathology

• Assist in sample (e.g., 
blood smear) 
diagnosis. 

• Standardize 
quantification tasks 
(e.g., tumor protein 
expression 
quantification and 
treatment 
recommendation). 

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Question 2 

What are some examples of current uses of artificial 
intelligence (AI) in health systems?

PollEv.com /stephanieriveracorrea359
Send stephanieriveracorrea359 to 22333
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Clinical benefits of AI in pharmacy
• Patient Safety

• Pharmacovigilance
• Adverse drug reactions
• Clinical decision support systems (CDSS)
• High risk drug dosing
• Potentially inappropriate medications (PIMs) 
• Patient chart analysis 
• Readmission rates

• ASHP Statement on the Use of Artificial Intelligence in Pharmacy . ASHP. 
• https://doi.org/10.1093/ajhp/zxz268
• Davenport T, Kalakota R. The potential for artificial intelligence in healthcare. Future Healthc J. 2019;6(2):94-98. doi:10.7861/futurehosp.6-2-94
• https://doi.org/10.1093/ajhp/zxz018
• Ned Milenkovich P. The rise of AI in pharmacy practice presents benefits and challenges. Pharmacy Times. July 24, 2023. 

Clinical benefits of AI in pharmacy

Bleher, Hannah & Braun, Matthias. (2022). Diffused responsibility: attributions of responsibility in the use of AI-driven clinical decision support systems. AI and Ethics. 2. 10.1007/s43681-022-00135-x. 

Readmission Rates

Alowais, Shuroug, et al. (2023). Revolutionizing healthcare: the role of artificial intelligence in clinical practice. BMC Medical Education. 23. 10.1186/s12909-023-04698-z. 

16
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Clinical benefits of AI in pharmacy
Patient engagement and adherence
• Patient education
• Treatment plans
• Mobile applications
• Electronic pillboxes
• Ingestible sensors

• Blister pack technology
• Electronic medication 

management systems
• Patient self-report-based 

technology
• Video-based technology
• Motion sensor technology

• ASHP Statement on the Use of Artificial Intelligence in Pharmacy . ASHP. 
• https://doi.org/10.1093/ajhp/zxz268
• Davenport T, Kalakota R. The potential for artificial intelligence in healthcare. Future Healthc J. 2019;6(2):94-98. doi:10.7861/futurehosp.6-2-94
• https://doi.org/10.1093/ajhp/zxz018
• Ned Milenkovich P. The rise of AI in pharmacy practice presents benefits and challenges. Pharmacy Times. July 24, 2023. 

PharmaBot

Comendador, B.E., Francisco, B.M., Medenilla, J.S., SharleenMae, T., Nacion, & Serac, T.B. (2014). Pharmabot: A Pediatric Generic Medicine Consultant Chatbot.

PROSCA

Görtz M, Baumgärtner K, Schmid T, et al. An artificial intelligence-based chatbot for prostate cancer education: Design and patient evaluation study. DIGITAL HEALTH. 2023;9. doi:10.1177/20552076231173304
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Clinical benefits of AI in pharmacy
• Workflow

• Robotic dispensing systems
• Automated dispensing systems
• Dosage recommendation system
• Clinical documentation
• Clinical protocol development

• ASHP Statement on the Use of Artificial Intelligence in Pharmacy . ASHP. 
• https://doi.org/10.1093/ajhp/zxz268
• Davenport T, Kalakota R. The potential for artificial intelligence in healthcare. Future Healthc J. 2019;6(2):94-98. doi:10.7861/futurehosp.6-2-94
• https://doi.org/10.1093/ajhp/zxz018
• Ned Milenkovich P. The rise of AI in pharmacy practice presents benefits and challenges. Pharmacy Times. July 24, 2023. 

Robotic Dispensing System

https://youtu.be/cieNyKSAig8
Ward dispensing, hospital, mail-order and community pharmacy - with CONSIS robotic systems

Question 3 
What are some ways artificial intelligence can contribute to patient safety? 

a.  Identifying drug-drug interactions
b.  Clinical decision support systems (CDSS)
c.  Assisting with high-risk drug dosing
d.  Identifying potentially inappropriate medications (PIMs) 
e. All of the above 

PollEv.com /stephanieriveracorrea359
Send stephanieriveracorrea359 to 22333
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Limitations of AI

BiasBias ExplainabilityExplainability TransparencyTransparency

HallucinationsHallucinations LiabilityLiability Privacy and 
Security

Privacy and 
Security

Regulation and 
Oversight

Regulation and 
Oversight

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Polevikov S. Advancing AI in Healthcare: A comprehensive review of best practices. Clinica Chimica Acta. 2023;548:117519. doi:10.1016/j.cca.2023.117519  

Bias
• Data Bias: Prejudices or unconscious 

biases incorporated in training 
datasets that inform AI output

• Sample bias, measurement bias, and 
algorithm bias among others have 
potential to produce inaccurate or 
potentially discriminatory results.

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Hey J. Sampling bias. Sketchplanations. June 27, 2021. https://sketchplanations.com/sampling-bias. 

Explainability
• Explainability refers to an end-user’s ability to explain how an AI model's 

output was generated from inputs
• Some models are so large and complex it is difficult to understand and 

predict output

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Sterbak T. How explainable AI fails and what to do about it. Depends on the definition. December 28, 2019. https://www.depends-on-the-definition.com/how-explainable-ai-fails-and-what-to-do-about-it/.  
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Transparency
• Transparency refers to the ability to access information about an AI model’s 

training data and model details 
• Can patient data be accessed? Are reliable sources used? Is training data 

internal or external? Is the model private, proprietary information?

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Hey J. Sampling bias. Sketchplanations. June 27, 2021. https://sketchplanations.com/sampling-bias. 

Hallucinations
• Hallucinations, or confabulations, refer to when a generative artificial 

intelligence algorithm creates outputs that are either nonsensical or appear 
credible but are factually inaccurate.

• Should AI models be discontinued if evidence of hallucinations are found?

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Arriola F. Will smith eating spaghetti: The AI video that shaped the future of content creation. LinkedIn. December 14, 2024. https://www.linkedin.com/pulse/smith-eating-spaghetti-ai-video-shaped-future-

content-franky-arriola-6c4qe.  

Liability
• Hallucinations, or confabulations, refer to when a generative artificial 

intelligence algorithm creates outputs that are either nonsensical or appear 
credible but are factually inaccurate.

• Who is ultimately account for errors? Clinician? Developers?

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Kelly M. Enough about CCO liability! Radical Compliance. January 11, 2017. https://www.radicalcompliance.com/2017/01/11/truth-about-cco-liability/. 
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Privacy and Security
• AI models require access to large health data sets
• Consider where AI obtains data for output and whether personal health 

information can remain private
• Safeguards should be considered for potentially malicious software
• HIPAA compliance

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Who would win? Imgflip. https://imgflip.com/i/22yddk. 

Regulation and Oversight 
• As AI models advance, additional legal 
• Executive Order on the Safe, Secure, and Trustworthy Development and Use 

of Artificial Intelligence
o "Use of new technologies, such as AI, does not excuse organizations from their legal 

obligations, and hard-won consumer protections are more important than ever in 
moments of technological change."

• Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf.
• Meme creator - the original Meme Creator! make memes today and share them with friends! Meme Creator - Funny Can’t be regulated If there’s no regulations Meme Generator at 

MemeCreator.org! https://www.memecreator.org/meme/cant-be-regulated-if-theres-no-regulations/#google_vignette. 
• Executive order on the safe, secure, and trustworthy development and use of artificial intelligence. The White House. October 30, 2023. https://www.whitehouse.gov/briefing-

room/presidential-actions/2023/10/30/executive-order-on-the-safe-secure-and-trustworthy-development-and-use-of-artificial-intelligence/. 

Question 4 
Which of the following is a limitation of artificial intelligence?

a. Hallucinations 
b. Clinical trial enhancement
c. Clinical protocol development
d. Patient chart analysis

PollEv.com /stephanieriveracorrea359
Send stephanieriveracorrea359 to 22333
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What do you think?
What are some factors that should be considered prior to 
implementing artificial intelligence (AI)  in your practice?  

PollEv.com /stephanieriveracorrea359
Send stephanieriveracorrea359 to 22333

Implementing AI into practice
• The American Medical Association (AMA) recommends considering 

implementation of AI in “phases”

Phase 1
• Identify the 

challenge 
and use 
cases

Phase 2
• Evaluate AI 

tools

Phase 3
•

Implement 
AI tools

Phase 4
• Manage AI 

tools

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Phase 1: Identify the challenge and use cases

• Understands what problems you are trying to solve with AI.
• How can AI successfully address this problem?
• Do AI tools exist that address the problem?
• What are the potential risks and liability to your practice?

Patient Safety Pharmacovigilance Administrative 
duties

Workflow 
enhancements

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 
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Phase 2: Evaluate AI tools
• What data will  be used to train AI? 
• Is there evidence of reliable performance?
• Does your practice have the appropriate technology and infrastructure?
• How much will the AI cost to integrate?
• What is the potential financial incentive?

Reduction in 
posttreatment 
expenditures

Early 
diagnosis

Enhanced 
clinical trials

Supply chain 
management

Forecasting 
medication 

demand

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Phase 2: Evaluate AI tools
• What data will  be used to train AI? 
• Is there evidence of reliable performance?
• Does your practice have the appropriate technology and infrastructure?
• How much will the AI cost to integrate?
• What is the potential financial incentive?

Reduction in 
posttreatment 
expenditures

Early 
diagnosis

Enhanced 
clinical trials

Supply chain 
management

Forecasting 
medication 

demand

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Phase 3: Implement AI tools
• How will staff, patients, or other end-users be trained to use the AI tool?
• How will the AI be integrated into workflow?
• How will issues or errors be reported?
• How can product owners ensure the consistent examination of AI tools to identify 

and rectify biases, preventing unintended consequences that may 
disproportionately affect marginalized groups? 

Electronic 
health record 

(HER)
Mobile app Technology 

infrastructure
Collaborative 

care

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 
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Phase 4: Manage AI tools
• How will the AI tool be maintained?
• How will the clinical environment be monitored for impact of AI tool?
• What is the return on investment?
• How are risks and biases assessed and monitored? 

Software 
updates Malware Performance 

measures Impact

Future of Health: The emerging landscape of augmented. February 26, 2024. https://www.ama-assn.org/system/files/future-health-augmented-intelligence-health-care.pdf. 

Key Points
• Key AI techniques include Machine Learning, Deep Learning, and learning 

types like supervised, unsupervised, and reinforcement learning.
• AI supports several clinical processes such as patient education, automated 

dispensing systems, and clinical decision support systems (CDSS).
• AI can enhance patient safety, encourage adherence, and improve 

workflows with automation.
• Limitations of AI include data bias, lack of explainability, hallucinations, and 

privacy concerns. AI Requires oversight for ethical and unbiased application. 
• AI should be implemented in phases to identifying challenges, evaluate 

tools, train users, and perform ongoing monitoring. 

Thank you!
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Learning Objectives

01 Define AI and discuss currently available technologies. 

02 Analyze AI-exposure and AI-vulnerability of pharmacy.

03 Describe the professional impacts of AI in the hospital setting.

04 Describe the professional impacts of AI in the community setting.

05 Describe the professional impacts of AI in the industry setting.

06 Describe the professional impacts of AI in the academia setting.
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Abbreviations

• ADR  Adverse Drug Reaction
• AI  Artificial Intelligence
• CDS  Clinical Decision Support
• DDI  Drug-Drug Interaction
• EHR  Electronic Health Record
• LLM  Large Language Models
• ML Machine Learning
• MTM Medication Therapy Management
• NLP  Natural Language Processing

Overview of AI and Currently 
Available Technology

A Brief History of AI in Medicine

1950: Alan 
Turing 

develops the 
“Turing Test”

1956: John 
McCarthy 
coins the 
term “AI”

1966: 
“Shakey” is 
first mobile 

robot to 
interpret 

instructions

1971: 
INTERNIST-1 
is developed 

as a 
diagnostic 
algorithm

1980: 
EMYCIN 

developed 
as backward 

chaining 
antibiotic 
selection 

tool

1986: 
“DXplain” is 

developed as 
diagnostic 

support 
system

2007: 
IBM 

develops 
“Watson” 
as a Q&A 

tool

2015: 
“Pharmabot” is 
developed as a 

medical 
education tool

2017: Arterys
is the first FDA 

approved 
cloud-based 

deep learning 
application in 

healthcare
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How to Classify Artificial Intelligence

Classification 
Based on Caliber

Artificial Narrow 
Intelligence

Artificial General 
Intelligence

Artificial Super 
Intelligence 

Classification 
Based on 
Presence

Type 1: Reactive 
Machine

Type 2: Limited 
Memory System

Type 3: Theory of 
Mind

Type 4: Self-
Awareness

Artificial 
Intelligence

Machine 
Learning

Neural 
Networks

Deep 
Learning

Categories of Machine Learning

Adapted from Nelson, et al (2020)

Neural Network Models 
& Deep Learning

Adapted from Nelson, et al (2020)
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Check-In Question #1
Which of these machine learning categories is unethical to use in the 
patient care setting?

A) Supervised Learning
B) Unsupervised Learning
C) Reinforced Learning
D) Repeated Learning

Check-In Question #1
Which of these machine learning categories is unethical to use in the 
patient care setting?

A) Supervised Learning
B) Unsupervised Learning
C) Reinforced Learning  Since this methods requires the machine 

to make mistakes to learn, it is unethical to utilize this type of 
machine learning in patient care. 

D) Repeated Learning

Pharmacist Role in Development 

Define the Problem

• Classification, 
regression, or 
unsupervised 
task?

• Accuracy 
needed to be 
clinically useful?

• Can a human 
even do it?

Collect & Prepare 
Data

• What data 
would a human 
need?

• Signal vs noise
• Incompleteness
• Timing of input 

and output

Train the Model

• Presenting the 
training data set 
to the algorithm

• Adjusting 
parameters as 
needed
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Pharmacist Role in Implementation 

Validating the 
Model

• Test for 
overfitting

• Identifying 
stakeholders

Monitoring the 
Model

• Caution with 
automation 
bias

• Who is 
accountable 
for its 
output?

Evaluating the 
Claims

• Are the 
outputs 
actionable, 
accurate, 
clinically 
significant, 
and feasible?

AI Usage by the Numbers

1,497 Hospitals Surveyed        
323 Hospitals Responded

5.7% of hospitals reported 
using advanced analytics 

including AI, ML, and 
predictive analytics

87.3% of hospitals reported 
using basic analytics such as 
data from smart pumps, CS, 
or automation in dispensing 

and compounding
0.0%

10.0%

20.0%

30.0%

40.0%

50.0%

60.0%

70.0%

80.0%

90.0%

100.0%

2021 2022 2023

Use of Data Analytics to Reduce Risk of ADRs or 
Suboptimal Outcomes

Advanced Analytics Use Basic Analytics Use

Challenges of Artificial Intelligence
in Pharmacy

Cost Data 
Security Bias

Ethical 
Concerns

Social 
Concerns
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AI Exposure & Vulnerability of 
Pharmacy

AI Exposure and Vulnerability

Activities where the use of AI is the 
most feasible given current and 
expected AI abilities. 

High 
Exposure 
Activities

High exposure activities are of 
higher importance to the 
occupation than all other activities

High 
Exposure 

Occupations

The degree of complexity to which 
each activity must be performed to 
satisfactorily perform the job.

AI-Related 
Performance

Council of Economic Affairs (2024)

Council of Economic Affairs (2024)
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Occupation Categories

AI-Exposed w/ High 
AI-Related 

Performance

• Mostly abstract, 
cognitive activities

• AI not likely to 
replace, more likely 
to complement

AI-Exposed w/ Low 
AI-Related 

Performance

• More routine, less 
cognitive activities

• Most vulnerable to 
replacement by AI

Not Highly AI-
Exposed

• AI-exposed activities 
are not crucial to 
the occupation’s 
performance

• Not vulnerable to AI 
replacement or 
complement

How Does Healthcare Stack Up?

Healthcare AI-Exposure

-0.05

Healthcare AI-Related 
Performance

0.52

Medical Transcriptionists

High Risk for Replacement w/ AI

• AI-Exposure High
• 0.81

• AI-Related Performance Low
• -0.73

Human Resource Managers

Low Risk for Replacement w/ AI

• AI-Exposure Low 
• -0.67

• AI-Related Performance High
• 0.60

Check-In Question #2
Into which of these occupational categories does pharmacy best fit?

A) Not AI-Exposed
B) AI-Exposed w/ Low AI-Performance
C) AI-Exposed w/ Medium AI-Performance
D) AI-Exposed w/ High AI-Performance
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Check-In Question #2
Into which of these occupational categories does pharmacy best fit?

A) Not AI-Exposed
B) AI-Exposed w/ Low AI-Performance
C) AI-Exposed w/ Medium AI-Performance
D) AI-Exposed w/ High AI-Performance  Pharmacist jobs utilize 

activities that AI cannot perform, and those it can perform must 
be at a high complexity. 

AI Impacts to the Hospital 
Setting

Current Use of Artificial Intelligence 
in Hospital Pharmacy

ADR & DDI 
Detection CDS Chatbots Dose 

Recommendations

NLP in EHR High Risk Drug 
Identification

Medication 
Adherence

Medication Error 
Identification
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Job Quantity
• Streamlined operations may decrease demand for operational 

tasks, allowing technicians and pharmacists to further specialize.
• Unclear if there would be a net increase or decrease in job 

quantity

Job Quality
• Increased accuracy and safety improves the mental and physical 

health of both patients and pharmacy staff. 
• Upskilling can lead to more rewarding and mobile skill sets within 

pharmacy.

Emerging Job Types
•AI Workflow Managers: Pharmacists 

who oversee and integrate AI tools into 
hospital workflows.

•Clinical Decision Support Specialists: 
Professionals who guide the application 
of AI in personalized treatment planning.

AI Impacts to the Community 
Setting
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Job Quantity
• AI-powered robotic dispensing systems can fill prescriptions more accurately 

and quickly than humans, potentially reducing the demand for pharmacy 
technicians and some pharmacist roles in retail settings.

• Pharmacists may be increasingly required to focus on patient counseling, MTM, 
and vaccination services, as dispensing tasks become more automated.

Job Quality
• Increased Focus on Patient-Centric Roles: With repetitive tasks automated, 

pharmacists can devote more time to improving patient outcomes, which may 
increase job satisfaction for those who prefer clinical over technical roles.

• Workforce Reduction Risk: AI could reduce the number of entry-level jobs, 
particularly for pharmacy technicians, leading to job displacement.

Emerging Job Types
•Interoperations Specialist: Specialists in 

leveraging EHRs from multiple sources to 
determine appropriate outpatient therapies. 

•ChatBot Designers: Pharmacists focused on 
training ChatBots to accurately, 
empathetically, and ethically communicate 
with patients regarding their medications.

AI Impacts to the Industry 
Setting
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Job Quantity
• Accelerated Drug Development: AI can rapidly analyze massive datasets to 

identify drug candidates, potentially reducing the need for some traditional 
research positions.

• Expanded Job Opportunities: Growth in AI-driven drug discovery companies 
could create new positions requiring expertise in both pharmacy and data 
science.

Job Quality
• Shift from Bench Work to Data Analysis: Many pharmacy researchers may 

transition from traditional wet-lab roles to computational and AI-supported 
roles.

• Collaborative Roles: Interdisciplinary collaboration (e.g., with data scientists and 
bioinformaticians) could enhance job diversity but may require additional skills.

Emerging Job Types
•Ethics & Regulation: Pharmacists can play an 

important role in determining the ethical use 
of patient data for AI model training. 

•Pharmacy Data Analysts: New roles may 
emerge to analyze AI-generated insights on 
consumer behavior and optimize marketing 
methods

AI Impacts to the Academia 
Setting
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An AI system to aggregate, synthesize, and visualize 
clinically relevant evidence in understandable, accessible 
formats that can be used to make more evidence-based 

decisions and improve patient outcomes. 

Precepting Students
• Starting Point vs Final Product Creation
• Catching AI-Generated Work
• Official Stances of Local Pharmacy Schools/ACPE

Letter Writing
• Be specific the words you use to describe the student.
• Provide the AI with as much detail as possible. 

Check-In Question #3
In which step of AI tool development should pharmacists be involved?

A) Designing training data collection
B) Engaging stakeholders to improve user interface
C) Validating model and identifying bias
D) All of the above!
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Check-In Question #3
In which step of AI tool development should pharmacists be involved?

A) Designing training data collection
B) Engaging stakeholders to improve user interface
C) Validating model and identifying bias
D) All of the above!

Key Takeaways

Job Evolution, Not Elimination

Upskilling & Adaptability

New Ethical & Regulatory Roles

Impact on Workforce Composition

“AI won’t replace humans-

But humans with AI 

will replace humans without AI”

~Karim R. Lakhani
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Objectives

Understand pharmacists 
responsibi lities 

Ana lyze how pha rma cist training 
equips us to prescri be  medications 
safely and effectivel y

Assess the impact of  pha rma cists 
on a ccess to care, hospitali za tion 
prevention, wait times, a nd 
medication adherence in 
underserved a reas

Review the benef its and barriers of 
pha rma cist's provi der status
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Abbreviations
•ADE – Adv erse Drug Ev ent
•AIDS  – Acquired Immunodefi ciency Sy ndrome
•COPD – Chronic O bstructive  Pulmonary Disease
•CDTM – Colla borative Drug Thera py  Management
•CMS – Centers for Medicare &  Medica id S ervices
•CPA – Certi fied Public Acc ountant
•CPT – Current Procedural Terminolog y
•FBG – Fasting Blood Glucose
•HbA1C – Hemogl obin A1C
•HIV  – Human Immunodeficiency  Virus
•LDL – Low-Density Lipoprotei n
•MG – Mill igram
•MTM – Medica tion Therapy Ma na gement
•NPI – Na tiona l Provider Identifie r
•PrEP – Pre-Ex posure Prophy laxis
•PT – Pa ti ent
•T2DM – Type 2 Dia betes Mellitus
•U.S . – United States
•MM OL – Mill imole

Defining Provider Status

Provider Status Definition: Legal recognition of healthcare professionals eligible 
for Medicare Part B service reimbursement

Current Recognized Providers

• Phy sicia ns

• Phy sicia n assi sta nts

• Nurse  pra ctitioners

• Certif ied nurse midwives

• Nurse anestheti sts

• Clinica l psychologi sts

• Phy sica l a nd occupational  therapists

• Dieticia ns

• Soci al workers

The Evolution of the Pharmacy 
Profession

Pre-1800s : 
Pharmacy as  
a Trade 

Late 1800s - 
Early 1900s: 
Emergence 
of Formal 
Education 

1930s  - 
1940s : 
Bachelor of 
Pharmacy 
(B.Pharm) 

1960s  - 
1970s : Shift  
Toward 
Scientific 
Focus

1980s : 
Introduction 
of Pharm.D. 

1990s : 
Pharmacist s 
Providing 
Services

2000s : 
Provider  
Status 
Movement  

2010s : 
Pharmacist s 
in Chronic 
Disease 
Management 

2020: 
Pharmacist s 
on the Fr ont  
Lines

Ongoing: 
Provider  
Status 
Advocacy 
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Pharmacists’ Role Today

Immunizations

Patient Education

Emergency Dispensing 

Prescription Drug Monitoring

MTM 

Chronic Disease Management

Medications and Services Pharmacists 
Can Prescribe without Provider Status

Emergency 
Contra ceptives

Hormonal 
Contra ceptives

Immunizations

Nicotine 
Replacement 

Therapy
PrEP for HIV

Pharmacists Role During the COVID-19 
Pandemic

• Expan ded Role: Phar macists admin ister ed COVID-19 tests , vaccines , an d p rescrib ed 
antivi ral treatments  (Paxlovid , Mo lnup iravir) u nder col labo rative agreemen ts.

• Legis lation:  The PREP Act allo wed pharmacis ts to  pro vide vaccines  and pres cribe 

treatment s via Emergency Use Au thorizatio n.
• State Laws: Many states author ized  ph armacists to prescribe COVID-19 treatments  and 

offer te stin g ser vice s.

• Impact: Incre ased access  to care , supp orting the healthcare  system during th e pan demic 
su rge.

• Paxlo vid  (nirmatrelvir/ritonavir): Phar macists in Florida prescribed P axlovid fo r el igib le 

patients with mi ld to mo derate C OVID-19 at ri sk of severe disease.
• Mo ln upiravir (Lagevrio): Phar macists prescribed Mo lnup iravir for patient s u nable  to 

take Paxlovid du e to co ntraind ication s.

U .S.  D ep ar tm e nt  o f He alt h  an d H um an  Se rv ices .  Phar m aci s t s ' Rol e in  C OV ID -19 Test i ng,  V acci nat i on,  a nd Tr eat m ent .  T he Pub li c R ead i ness  and Em er ge ncy Pr epar e dness  ( PREP ) Act .  P ubl ish ed 2022 .
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Pharmacists Role During the COVID-19 
Pandemic

Authors Study Description Key
Contributions

Conclusion

Stephanie L. Schondelmeyer, 
Kimber ly L. Ranta, et  al.

The role of  pharmacist s 
expanded dur ing t he COVID-

19 pandem ic, with many 
moving beyond tr aditional 
dispensing du ties t o 
becoming fr ontline 
healthcare pr oviders

Pro viding pat ient car e 
services  such as  medication 
ther apy management, COVID-
19 testing, vaccinatio n 
adminis trat ion, and 
support ing telehealth 
initiatives

Expanded Practice: 
Phar macis ts  provided patient  

care, including COV ID-19 
testing and tr eatment

Testin g & Vaccinat ion:
Adm inister ed COVID-19 tests  
and vaccines

Tele-phar macy: Offer ed 
rem ote consult ations  and 
follow-up

Team Collaboratio n: Wor ked 
with health car e t eams t o 
manage tr eatment s and 
opt im ize medication use

Increas ing recognition of 
phar macis ts  as health care 

pro vider s, par ticularly during 
public health emer gencies  
like t he COVID-19 pandem ic

We should f urther  empower 
phar macis ts  to practice at t he 
top  o f their  ed ucat ion and 
tr aining, thus  enhancing 
healthcare access  and quality

Expanding Pharmacy Practice 

Expanding Pharmacy Practice: Florida 
House Bill 389

Co llaborative P harmacy Practice 
Agreement s:

Pharma cists can initi ate,  modify,  or discontinue drug 
therapy  for select conditions 

Pre scrib ing Criteria:

Active  pha rmacist license in good standing

PharmD and5+ years of experience

Complete a 20-hour training course

License renewal every 2 years with 8-hour continuing 
education

Maintain professi ona l liabi lity insurance and patient 
records
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Expanding Pharmacy Practice – Florida 
House Bill 389 Con't.

Minor Conditions:
Requires approval f rom  supe rvising phy sician 

and pharmacy  owner

Inf luenza

Strep

Lic e

Sk in condi ti ons (e. g. , ringworm)

Mi nor infections

Chronic Conditions 
Under supervi sing physici an through CPA

Arthritis

Asthma

COPD

Ty pe 2 Di abetes

HI V/AID S

Obesity

Florida House Bill 599

• MTM

• Collaborative Practice
• Patient Education

• Medication Regimen Review

Consultant Pharmacists’ Role:

Florida House Bill 599

• Licensure: Active Florida pharmacist li cense
• Certification: Complete a 12-hour consultant pharmacist course
• Experience: 1,500 hours of pharmacy practice or an internship
• CE: 30 hours of continuing education every 2 years
• Background Check: Fingerprinting and criminal background 

check
• Exam: Pass a consultant pharmacist exam

Requirements 
for 

Consultant 
Pharmacists 
in Florida:
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Expanding Pharmacy Practice: Florida 
House Bill 389 & 599 Cont

Feature House Bil l 389 (CPA) House Bil l 599 (Consultant 
Pharmacist)

Primary Focus Expanding t he role of phar macist s in 
managing patients  through CPAs  with 
healt hcare providers

Defining t he role and r esponsibilities  of 
consultant phar macists  in various 
sett ings

Pharmacist Role Authorizes pharmacist s to initiat e, 
modify, or discontinue dr ug therapy in 
partnership with healthcare pr oviders

Provides  overs ight and management of 
medication use in long-term car e, 
hospitals, or other  facilit ies

Patient Care Focuses  on pr oviding better  patient 
outcomes  through direct collaboration in 
therapeutic drug management

Focuses  on improving medicat ion safety 
and opt imiz ing therapeutic outcomes in 
instit ut ional sett ings

Setting Community pharmacies , clinics , and 
other outpatient sett ings where 
pharmacist s can work dir ectly with 

patient s and pr oviders

Long-term car e, hospit als , or  other 
healt hcare facilities

Responsibitlies Adjust ing medication doses, monitoring 

therapy, and or der ing laboratory tests  
based on agreed protocols

Review medicat ion r egimens, monitor 

adverse effects , and consult with 
healt hcare teams

Flo rida  Ho us e o f R ep re sen tativ es. Hou se  B i ll  38 9  & 5 99 , 2 02 4  R eg u la r S es sion . 

Incident-to Billing and CPT Code Levels 
for Pharmacists

CP T: Cu rre nt Pro ced ural  Term in olog y

Level History Physical Exam Med Decision Making Time Est imated Reimbursement

99211 (Level 1) Minimal Minimal Minimal None 5 

minutes

$23.07

99212 (Level 2)

Problem Focused

CC, HPI 1-5 Elements Straight forwar d 10 

minutes

$45.77

99213 (Level 3)

Expanded Problem Focused

CC, HPI, 

ROS

6 or more elements Low Complexity 15 

minutes

$75.32

99214 (Level 4)

Detailed

CC, HPI, 

ROS, PF

SH

12 elements Moderate Complexity 25 

minutes

$110.28

99215 (Level 5)

Comprehensive

CC, HPI, 

ROS, PF

SH

All elements High Complexity 40 

minutes

$147.76

Example of Incident-to Billing Case 

CP T: Cu rre nt Pro ced ural  Term in olog y

Patient BR presents to your pharmacotherapy clinic for blood pressure management. Her blood 
pressure today is 170/80 and her current blood pressure medication is enalapril 10 mg daily. 
You decide to increase her enalapril to 20 mg daily and see her back in 2 weeks.  The total visit 
time with documentation is 15 minutes . 

What level of service could be billed by the provider? 
◦ Answer: Level 99212
◦ Why ◦ History = HPI 
◦ Physical exam = 1 element = blood pres sure 
◦ Medical decision making = straightforward (1 medication change)

◦ Although time was greater than 10 minutes, the remaining elements would not justify a level 
3 bil ling
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States With Pharmacist Provider Status

• Califo rnia

• Nor th C arolina

• Mo ntana

• New M exico

• Nevada

• Utah

• Idaho

• Co lora do

• Tennessee

• These s tates h ave passed legis lation to  allow  pharmacis ts to b ill  for ser vices  l ike medication 
therap y management, immu nizat ions , and chr onic d isease man age me nt, enhancing their ro le in 
patient care. 

• Pharmacists' Status: Pharmacists are not fede rally re cognized as healthcare provide rs and are not eligi ble for se rvice 
reimbursements under Me dicare Part B

Assessment Question 1

Wh ich s tate has  granted  phar macists provid er s tatus to p rescrib e medications?

A) Cal ifornia

B) New York

C) Florida

D) Ohio

Assessment Question 1

Wh ich s tate has  granted  phar macists provid er s tatus to p rescrib e medications?

A) Cal ifornia

B) New York

C) Florida

D) Ohio

Answ er: A
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Qualifications for Provider Status

Pharmacy License: Act iv e, valid state pharmacy  license

Education : Pharm.D. degree and continuing  educat ion

Board Certification: Certification in BPS

Collaborative Agreements: Required f or CDTM  with healthcare providers

Specialized Training (Residency Training): Training for chronic disease management

Clinical Ex perience : Experience in patient care sett ings, such as ambulatory care

Medicare/M edicaid Enrollment: Must be enrolled to bill for services

State R egulations : Adherenc e to spec ific state laws on prescribing and pat ient care

CE Hours for Provider Status

30 hours every 2 
years

• California
• New Mexico
• Nevada
• Utah
• Idaho
• Colorado
• Tennessee

15 hours every 
year

• North Carolina

20 hours every 2 
years

• Montana

How to Implement Provider Status
• Ore gon: Insur ers  no t r equir ed t o pay bu t pha rm acis t s 

mu st  cont ract an d cred ential in dividu ally with in su rer s
• Cali for nia: Ph arm acist s r eceive 85% o f phys ician fe e 

schedule ; payme nts  mad e to  phar macies , not  individ ual 

ph arm acis t s

• New M exico & Ca lifor nia : Only specifie d phar macies  or  
ph arm acis t s wit h advan ce d cred entials  or  tier ed licen sin g 
can bill

• A laska: Insur ance r egulat ions  allow com pensat ion, bu t 
po rta ls do n’t  enro ll phar macis ts  as  billing pr ovide rs

• Ida ho ( May 2 020) : Ph arm acist s ad ded as  no n-phys ician 

pr ovider s in  Me dicaid; aut o-enr ollm ent f or t hose wit h NPI 

nu mber s

Co nclusion : Sta tes  have var ied app roache s t o ph arm acis t  
re imbu rsemen t based  on r egulat ions , req uirin g alignm ent 
bet ween  s t atut es , and  scop e of p ractice fo r ef fective 
re imbu rsemen t and  se rvice sustainab ility.

N guyen , E. , Wal ker ,  K. ,  A dam s,  J .  L. , Wad swo r th , T. , & Ro bi nson,  R.  ( 202 1) . Rei m bur sem e nt  f or  pha rm a cis t -

pr ov ide d heal t h car e se rv ices :  A mu lt i s t at e r ev iew .  J ou r nal  of  t he Am er i can Pha rm a cis t s  A ssoci at io n,  60 (6 ),  1 030 -

103 6.
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Florida Pharmacist Requirements

Pharmacy License: 
Active, valid 

Florida pharmacy 
license

Pharm.D.: Doctor 
of Pharmacy 

degree from an 
accredited school

Internship: 1,500 
hours of internship 

experience

Exams: Pass 
NAPLEX and 

Florida Pharmacy 
Law Exam

Continuing 
Education: 30 

hours every two 
years

Background 
Check: Clear 

criminal 
background check

Florida Pharmacist Requirements Con’t

Hospital  
Pharmacist:

Hospita l Experience: Clinical  experience in an inpa tient setting

Residency: PGY1 or PGY2 residency preferred

Certif ication: Board Certif ied Pharmacothera py Specialist 

Retail 
Pharmacist:

Retail Experience: Experience in a community or retail pharma cy

Immunizati on Certification: Required for vaccine  admini stra tion

OTC Knowledge: E xpertise  in over-the-counter medications

Ambulatory 
Care 
Pharmacist:

Ambulatory Care Trai ning: E xperience in outpa tient settings

Residency: PGY1 and PGY2 ambulatory care  residency

Certification: Board Certif ied Ambulatory Ca re Pha rmacist 

CPA: Abil ity to work under colla borative practice ag reements

Given the qualifications and training 
required for pharmacists, do you believe 
we should be granted provider status? 
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APhA Survey

83% of voters agree 
that pharmacists have 

both the education and 
the training to do more 
than fill prescriptions

66% say that they 
already think of 

pharmacists as health 
care providers

95% of pharmacists say 
that provider status is 

important to them

Benefits of Pharmacists Provider Status

Better Integration into Healthcare Teams

Expanded Services

Better Patient Outcomes

Improved Access to Care

Professional Standing

States With Pharmacist Provider Status

• Califo rnia

• Nor th C arolina

• Mo ntana

• New M exico

• Nevada

• Utah

• Idaho

• Co lora do

• Tennessee

• These s tates h ave passed legis lation to  allow  pharmacis ts to b ill  for ser vices  l ike medication 
therap y management, immu nizat ions , and chr onic d isease man age me nt, enhancing their ro le in 
patient care. 
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Assessment Question 2
True or False:  Expanding Florid a’s pharmacist s' role s to  in clude prescribin g wou ld impro ve 
patient access  to medication s an d h ealthcare services .

Assessment Question 2
True or False:  Expanding Florid a’s pharmacist s' role s to  in clude prescribin g wou ld impro ve 
patient access  to medication s an d h ealthcare services .

Answ er: Tr ue

Barriers to Provider Status

Administrative Barriers

Limited Advocacy and Awareness

Resistance from Other Healthcare Providers

Reimbursement Issues

State-by-State Variabil ity

Lack of Legal  Recognition
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Addressing Barriers to Provider Status

Advocate for Legislative Change

Expand Training and Education

Collaborate with Healthcare Providers

Increase Public Awareness

Streamline Administrative Processes

Focus on Outcome-Based Reimbursement

Assessment Question 3
Wh at barr ier do you  see that cu rrently limits  phar macis ts from pr oviding greater patien t 
care in your co mmunit y? Select all  th e above.

A) Lack of pharmacis t interest

B) Limited funding o r resources

C) Insufficient  train ing or ed ucat ion on patien t care

D) Regu latory r estrictions

Assessment Question 3
Wh at barr ier do you  see that cu rrently limits  phar macis ts from pr oviding greater patien t 
care in your co mmunit y?

A) Lack of pharmacis t interest

B) Limited funding o r resources

C) Insufficient  train ing or ed ucat ion on patien t care

D) Regu latory r estrictions

Answ er: B, C, and  D.
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Transition to Value Based Care

Enhancing Healthcare Quality: The Role of 
Pharmacists in HEDIS Measures and Outcomes

M easur e Name A bbr eviat ion M easur e De scr ipt ion

Eff ectiven ess Of  C are

Per sis t ence of B eta -Blo cker  Treat men t 
A fter  a H eart  At tack

PB H The  percen tage of  mem ber s 18  years  of a ge and o lder d urin g 
th e mea su rem ent yea r who  were h ospitalized an d dischar ged 

fr om J uly 1 of  the  ye ar pr ior  to t he m easurem ent  year t o Ju ne 
30 o f th e measur eme nt year  with  a diagno sis  of  AM I and wh o 
re ce ived per sis t ent b eta-blo cker  tr eatm ent  for  180 days  (6  
mo nth s)  afte r dischar ge.

Stat in Th erapy f or Pat ient s  Wit h 
Car diovascular  Disease

SPC The  percen tage of  males  21 –75 yea rs  of age an d fem ales  40–
75 yea rs  of age d urin g the  measur emen t year  who wer e 
iden tifie d as  having clinical at hero scler ot ic car diovascular 
disease (A SCV D)  and m et t he follo wing crit eria . The fo llowing 
rat es  are r epor te d: 1. Re ce ived Stat in The rapy. M emb ers  who  
wer e dispensed  at least o ne high -int ens ity or  mo dera te-
int ens ity s tat in me dication  dur ing th e mea sur em ent year . 2. 
Stat in A dher ence 80 %. 

G lyce mic Stat us  Assessm ent f or 
Pat ient s With  Diab etes

G SD The  percen tage of  mem ber s 18 –75 yea rs  of age wit h dia betes  
(t ypes  1 and  2) who se  most r ecent  glycem ic st atus  
(h emoglo bin A 1c [H bA 1c] or  glucose man agemen t ind icat or  
[G M I]) wa s at  the  followin g levels  dur ing th e measur eme nt 
year : G lyce mic Stat us  <8.0%. G lyce mic Stat us  >9.0%. Not e: 
Organ izat ions  mu st  use th e sam e dat a collectio n met hod  
(A dm inist rat ive or  Hyb rid)  to r epor t t hese ind icat or s.

Enhancing Healthcare Quality: The Role of 
Pharmacists in HEDIS 2025 Measures

• HEDIS  2025: A set of  updated performance measures to enhance healthcare quality,  ref lecting cl inical best pra ctices.
• New Measures:

• Documented Assessment After Mammogram: BI-RADS assessments for women 40–74, documented within 14 days.
• Follow-Up After Abnormal Breast Cancer Assessment: Follow-up within 90 days for high-risk BI-RADS results.
• Blood Pressure Control for Hypertension: Includes pharmacy  data and is strati fied by race/ethnicity.

• Changes:
• Eye Exam for Diabetes: Now reported using  the Administrative Method.
• Mental Health Follow-Up: E xpanded follow-up cri teria for mental health.
• High-Risk Medications in Older Adults: Updated per new Beers Criteria.

• Expanded & COVI D-19 Related Changes:
• Well-Care Vi si ts: Removal of teleheal th visits.
• Acute Hospital Utilization: Now incl udes Medicai d members aged 18–64.
• Adult Immunization: Added hepati tis B for adults 19–59.

• Why Pharmacists Should Get Provider Status:
• Medication Management: Critical for conditions like  hypertension and diabetes.
• Timel y Interventions: Ensure follow-up care, improving outcomes.
• Expanded Access: Provider sta tus enables preventive services, improvi ng HEDIS scores.
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Let's Look at the Studies!

Provider Status Preparedness: The Importance of Clinical Pharmacists in 
Improving Blood Glucose and Lipid Levels in Patients with Diabetes and 
Myocardial Infarction

Authors Study 
Description

Primary 
Endpoints

Secondary 
Endpoints 

Results Conclusion

Shi, F.-H ., Yu, B. -B., 
Shen, L, et al. 

Inter ventional 
(Rand omized 
Cont rolled Trial or 
Cohor t Stud y)

138 patient s
47 in inter ven tion
91 in usual car e 
group

Blood G lucose 
Levels : Changes  in 
fasting gluco se or  
H bA1c.
Lipid Levels : 

Changes  in LD L, 
tot al cholester ol, 
and H DL

Patient  satis faction 
with phar macis t-led 
care

Med ication  

adher ence 
impr ovem ents

Significan t 
impr ovem ents  wer e 
seen in blood 
glucose (H bA1C : 9.0 
to 8.3, FBG : 11.3 to 

7.1, PBG : 17.0 to 
12.1, p<0.001)  an d 
lipid levels (TC: 4.9 
to 3.5, LD L-C: 3.0 to  

1.8, p<0.001) .
The inter vention 
group  showed 
bett er 
H bA1C (p<0.05) . 

Subgrou p analys is 
showed 
impr ovem ents  

Clinical p harmacist s 
impr ove glucose 
and lipid contr ol in  
patient s with 
diabetes  and 

myocardial 
infarctio n

Provider Status Preparedness: Impact of Pharmacist-Led Chronic Disease 
Management in a Federally Qualified Health Center

Authors Study 
Description

Primary 
Endpoints

Secondary 
Endpoints 

Results Conclus ion

McCar thy, C ., & 
Batem an Jr., M. T. 

Inter ventional 
Study: A 
rando mized 

contr olled trial 

300 enro lled , 199 
included

Impr ovement in 
chronic disease 
mar ker s (e.g., blood  

pressure, blood 

glucose, cholesterol 
levels)

Reduction  in  
healthcare 

utilization (e.g., 
hospital visit s, 
emer gen cy roo m 
visit s)

Patient  satis faction 
with phar macis t-led 
care

Med ication  
adher ence 
impr ovem ents

Prim ary endpoint  
for  T2DM ( n=96, 
A1C change -2.1%, 

P<0.001), 

hypert ension  ( n=32, 
SBP change -29.7 
mmH g, P<0.001), 
anxiety (n=25, G AD-
7 change -7, 

P<0.001), and  
depr ess ion (n=22, 
PH Q-9 change -11.1, 
P<0.0001)

Patient  satis faction 
impr oved

Pos itive impact  of 
phar macis t-led 
management  on 

chronic disease 

out com es

Enhanced patient  
care and sat isfaction  
in a Federally 

Qualified Healt h 
Cent er set ting

Reduction  in  
healthcare costs  
due to  fewer  
hospitalizat ions and  

emer gen cy visit s
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Provider Status Preparedness: Impact of Ambulatory Care Pharmacist-
Led Diabetes Mellitus Management on Hemoglobin A1C Values Among 
Patients with Diabetes in a Primary Care Clinic Over Two Years

Authors Study 
Description

Primary 
Endpoints

Secondary 
Endpoints 

Results Conclus ion

H agedo rn, S. M., 
Stone, R . I., M anser, 
et al.

Inter ventional Study 
(a ret rospective 
chart r eview)

Change in 
H emoglobin A1c 
(H bA1c) Levels : 

Measurem ent of 
the change in 
H bA1c values  over 
two years  in 
patient s r eceiving 
phar macis t-led 
diabetes  
management

Secondary 
Endpoint s
Blood G lucose 

Cont rol: Mo nitorin g 
impr ovem ents  in 
fasting gluco se or  
oth er glucose 
met rics

Med ication  
Adh erence: 
Assess ing p atient 
adher ence t o 
diabetes  
medications

The mean H bA1c 
decreased from  
8.8% at baseline to 

7.8% after  two years 
(p<0.001 )

The percent age of  
patient s with H bA1c 
<7% improved f rom 
12.9% (n=15)  pre-
inter vention to 
42.2% (n=49)  post-
inter vention 
(p<0.001 ).

Mean o f H bA1c 
impr oved  f rom 8.8% 
to 8.2% (p <0.001)

Phar macis t-led 
diabetes  
management  

effectively reduces  
H bA1c values  in 
patient s.

Impr oved blood 
glucose contr ol and 
medication 
adher ence due t o 
phar macis t 
involvement in 
pr im ary car e

Provider Status Preparedness: A Randomized Trial of a Community-Based 
Approach to Dyslipidemia Management 

Authors Study 
Description

Primary 
Endpoints

Secondary 
Endpoints 

Results Conclus ion

Tsuyuki, R., 
Rosenthal M ., 
Pearson, G . 

Random ized 
contr olled trial in 14 
communit y 

phar macies  in 99 
adults  with 
uncontr olled 
dyslipidem ia 

The pro port io n of 
part icipant s 
achievin g t arget 

LDL-cholest erol 
(LDL-c) levels  at 6 
mont hs, def ined as:

Target LDL-c <2 
mmo l/L or
A ≥50% red uct ion in 
LDL-c from b aseline.

The adjusted mean 
differ ence in  LD L-c 
levels bet ween  t he 

inter vention group  
(phar macist 
prescribing) and t he 
contr ol gr oup (usual 
care). This  endpoint 
assesses  the change 
in LDL-c levels  from  
baselin e to 6 
mont hs, compar ing 
the t wo gr oups .

43% of th e 
inter vention group  
reached tar get LD L-c 

levels vs. 18 % in t he 
contr ol gr oup (p = 
0.007), a s tatis tically 
s ign if icant  
differ ence.

The inter vention 
group  h ad a 
s ign if icant ly gr eat er 
redu ct ion in LD L-c 
(1.12 mm ol/L vs. 
0.42 mmo l/L, p < 

0.001).

Phar macis t 
prescribing 
s ign if icant ly 

impr oved  LD L-c 
tar get  achievement , 
suggesting a major  
public health 
impact.

Provider Status Preparedness: Effect of Pharmacist-Led Intervention in 
Elderly Patients through a Comprehensive Medication Reconciliation: A 
Randomized Clinical Trial

Authors Study 
Description

Primary 
Endpoints

Results Conclusion

Lee, S., M i Yu , Y., Han , E., 
et al.

Pro spective, open-label, 
rando mized clinical t rial 
with pat ien ts aged 65+ 
within 6 mo nths

Dif ference in adverse 
dr ug event s (A DEs) 
dur ing h ospit alization 
and 30 days aft er 
dischar ge.

No ADEs  repor ted in t he 
inter vention group  vs . 5 
AD Es in t he cont rol 
group  at  the 30-day 
follow-up (p  = 0.03 9).

This  difference was 
s tatis tically s ignif icant , 
indicating that  t he 

inter vention was 
effective in redu cing 
AD Es.

Phar macis t-led 
inter ventions  using 
compreh ensive 
medication 
reconciliation 
s ign if icant ly r educed 
AD Es at 30 -day follow-
up, highlighting t he 
pot ential benefits  for  

elderly patient s in 
managing medications  
post-dischar ge
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Improving Medicare Part C & D Star Ratings 
Through Pharmacist Provider Status

Overview of Medicare Part D Star Ratings:
• A quali ty measurement sys tem for Medicare Part D prescription drug plans.
• Ratings range from 1 to 5, with 5 being the highest.
Factors Affecting Star Ratings:
• Medication adherence (e.g., diabetes, hypertension)
• Proper medication use and patient satisfaction
• Reducing errors and hospi tal readmissions
Pharmacists' Role in Improving Star Ratings:
• MTM Services: Optimize therapy, improve adherence, and educate.
• Medication Synchronization & Counseling: Help with refi lls and medication understanding.
• Chronic Disease Management: Support patients  for better outcomes.
Impact of Provider Status:
• Allows pharmacists to bi ll for services and provide comprehensive care.
• Improves medication outcomes, boosting Star Ratings.
Conclus ion: Provider status enables pharmacists to improve patient care and Medicare Part D Star 
Ratings.

Improving Medicare Part C & D Star Ratings 
Through Pharmacist Provider Status

Measure 2022 MA-PD 
Average Star

2023 MA-PD 
Average Star

2024 MA-PD 
Average Star

2025 MA-PD 
Average Star

Medication 
Adherence for 
Diabetes 
Medications 

3.7 3.0 3.3 3.2

Medication 
Adherence for 
Cholesterol  
(Statins)

3.6 3.1 3.2 3.3

Statin Use in 
Persons  with 
Diabetes 
(SUPD) 

3.4 3.1 2.7 2.8

Key Takeaway Points
• Roles and Responsibilities: Pharmacists manage medications, provide 

educat ion, immunize, assist in chronic disease management, and collaborate in 
healthcare teams.

• Path to Recognition: Achieve prov ider status through advocacy, leg islat ion, 
serv ice expansion, training, and healthcare collaboration.

• Advantages: Provider status improves access to care, increases revenue, 
enhances pat ient outcomes, elevates the profession, and fosters integrat ion in 
healthcare teams.

• Challenges: Barriers include leg islative issues, public understanding, 
reimbursement, scope-of-practice limits, and resistance from other providers.

• Strategies: Overcome barriers through advocacy, public education, evidence 
building, interprofessional collaborat ion, and advanced training.
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Is it Worth the 
“Weight:” GLP 
Guidelines for Use
Kirsten Cosio, PharmD

Jackson Memorial Hospital

Miami, FL

January 26, 2025

Objectives

• Explain the pharmacokinetics and pharmacodynamics of glucagon-like 

peptide 1 (GLP-1) receptor agonists

• Review the current guidelines on the use of GLP-1 agonists

• Assess the utilization of GLP-1 agonists in obesity and weight loss

• Discuss the concerns of compounding GLP-1 agonists

Background

• Over the past two decades, therapies based on incretin hormones, spearheaded by glucagon-like 
peptide 1 (GLP1) receptor agonists, have become the treatment of choice for obesity and type 2 
diabetes mellitus (T2DM)

• Incretins are natural hormones released from the gut in response to nutrient intake that help to 
regulate appetite and metabolism by stimulating pancreatic hormone secretion

• There are two known incretins: 

o Glucose-dependent insulinotropic polypeptide (GIP) are produced by the K cells of an upper gut

o GLP-1 are produced by the L cells of a lower gut

• GLP-1 agonists are a class of medications originally approved for type 2 diabetes but have been shown 
to be safe and effective for obesity and cardiovascular disease
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Glucagon like peptide-1 (GLP-1)

Glucagon like peptide-1 (GLP-1)- Effects

GLP-1 receptor agonists
• Glucagon-like peptide 1 receptor agonists affect glucose control through several 

mechanisms including: 

oEnhancing glucose-dependent insulin secretion

oSlowing gastric emptying

oReducing postprandial glucagon and food intake

• Structurally, these agents fall into 2 broad categories: human GLP-1 backbone 
agents and exendin-4 backbone agents

Categories Medications

Human GLP-1 backbone
Dulaglutide (Trulicity®)
Liraglutide (Victoza®, Saxenda®)
Semaglutide (Ozempic®, Wegovy®)

Exendin-4 backbone
Exenatide (Byetta®, 2 formulations)
Tirzepatide (Mounajro®, Zepbound®)
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Pharmacokinetics
Absorption

• Rapid absorption and achieving peak concentrations within 3 hours

Distribution

• Low volume of distribution, predominantly remaining in the bloodstream

Half Life 

• Exenetide = 3 hours 

• Semaglutide = 7 days

• Liraglutide = 12.5 hours

• Dulaglutide = 4.5 days

• Tirzepatide = 5 days

Excretion

• Renal elimination

Adverse Effects

• Most frequent adverse reactions include:

o Nausea

o Vomiting

o Diarrhea 

 Could lead to an acute kidney injury due to volume contraction

o Dizziness

o Injection-site pruritus and erythema

More severe adverse reactions include: pancreatitis, medullary thyroid 
carcinoma, gallbladder disease, acute kidney injury, and diabetic retinopathy

Warnings

Contraindications

• Hypersensitivity and pregnancy/breastfeeding

• Some formulations of contraception are recommended with GLP-1 agonists in women of 
childbearing age 

• Gastroparesis and inflammatory bowel disease

• Personal or family history medullary thyroid cancer

• Patients with MEN2 syndrome
• Do not use type 1 diabetes or for the treatment of diabetes ketoacidosis

Black Boxed Warnings

• Risk of thyroid C-cell tumors
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Warnings
Suicidal Thoughts

• The FDA has been evaluating reports of suicidal thoughts or actions in patients treated with glucagon-like 
peptide-1 receptor agonists (GLP-1 RAs)

• A preliminary evaluation has not found evidence that the use of these medicines causes suicidal thoughts or 
actions, but the FDA is continuing to investigate this issue

• Health care providers should monitor for and advise patients using GLP-1 RAs to report new or worsening 
depression, suicidal thoughts, or any unusual changes in mood or behavior

Surgical Procedures

• American Society of Anesthesiologists has suggested holding GLP-1 agonists prior to 
planned procedures requiring general anesthesia 

• Use of GLP-1 agonists has been associated with elevated residual gastric contents, which may increase the risk 
for adverse events during anesthesia and deep sedation (including aspiration)

Monitoring Parameters

• Plasma glucose

• GI adverse reactions (eg, nausea, vomiting, diarrhea)

• Weight loss 

• Kidney function (at baseline and following dose increases in patients with kidney 
impairment reporting severe GI adverse reactions)

• Signs/symptoms of pancreatitis 

• HbA1c: 

Monitor every 6 months in patients who have stable glycemic control and 
are meeting treatment goals

Monitor every 3 months in patients in whom treatment goals have not been 
met

GLP-1 RA Comparison
Specific Agent

Glucose 
Effect

Hypoglycemia
Weight 
Effect

CV 
Reduction

Availability Renal Cutoffs

Exenatide IR (Byetta®)

PPBG 
(short-
acting)

Low
↓ X

Pre-filled, multi-
dose pen

CrCl < 30

Lixisenatide (Adlyxin®) Low ↓
X

Pre-filled, multi-
dose pen

eGFR < 15

Liraglutide
(Victoza®, Saxenda®)

Low ↓↓
Yes

Pre-filled, multi-
dose pen

None

Dulaglutide
(Trulicity®)

FBG (and 
PPBG; long 

acting)

Low ↓↓
Yes Single-dose pen None

Semaglutide
(Ozempic®, Wegovy®, 

Rybelsus®)

Low
↓↓↓

Yes
Pre-filled, multi-

dose pen
None

Tirzepatide (Mounajro®, 
Zepbound®)

Low ↓↓↓↓
X

Pre-filled, multi-
dose pen

None

PPBG: postprandial blood glucose
FBG: fasting blood glucose

ElSayed NA, et al. 9. Pharmacologic approaches to glycemic treatment: Standards of Care in 

Diabetes – 2024. Diabetes Care 2024;47(Suppl. 1):S158–S178 
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Dosing Considerations- Obesity Agents

Medication Dosing Titration

Dulaglutide
(Trulicity®)

Initial: 0.75 mg once weekly; may increase to 1.5 mg once weekly after 4 to 8 weeks (maximum of 4.5 mg 
once weekly) 

Liraglutide
(Saxenda®)

Initial: 0.6 mg once daily for 1 week; increase by 0.6 mg/day at weekly intervals to a target dose of 3 mg 
once daily

Semaglutide
(Wegovy®)

SQ: Initial: 0.25 mg once weekly for 4 weeks, then increase to 0.5 mg once weekly. May increase to 1 mg 
once weekly after 4 weeks on the 0.5 mg/week dose if needed to achieve glycemic goals; may increase 
further to 2 mg once weekly (maximum: 2 mg/week)

Tirzepatide
(Zepbound®)

Initial: 2.5 mg once weekly for 4 weeks, then increase to 5 mg once weekly. May increase dose in 2.5 
mg/week increments every 4 weeks if needed to achieve glycemic goals (Maximum: 15 mg/week)

Knowledge Check #1

Which GLP-1 receptor agonist is available as an oral formulation?

A. Semaglutide

B. Tirzepatide

C. Liraglutide

D. Exenatide

Knowledge Check #1

Which GLP-1 receptor agonist is available as an oral formulation?

A. Semaglutide

B. Tirzepatide

C. Liraglutide

D. Exenatide
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Knowledge Check #2

True or False: GLP-1 agonists can be used in patients with a history of 

thyroid cancer without any concerns 

Knowledge Check #2

False: GLP-1 agonists can be used in patients with a history of thyroid 

cancer without any concerns 

Tackling Obesity: The Power of 
GLP-1 Agonists
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Background

• Obesity rates have reached epidemic dimensions globally and obesity ranks as one of the leading 

preventable causes of death, second only to smoking. 

• Obesity is a chronic disease with high prevalence and associated comorbidities, making it a growing global 

concern

• Randomized controlled trials and real word evidence have consistently shown that GLP-1 receptor agonists 

are effective and acceptably safe for the treatment of type 2 diabetes and obesity

• As of 2024, the GLP-1 agonists that are FDA approved for chronic weight management include : 

• Semaglutide

• Liraglutide

• Tirzepatide

Key Facts on Obesity

In 2022, 1 in 8 people in the world were living with obesity.

Worldwide adult obesity has more than doubled since 1990, and adolescent obesity has quadrupled.

In 2022, 2.5 billion adults (18 years and older) were overweight. Of these, 890 million were living with obesity.

In 2022, 43% of adults aged 18 years and over were overweight and 16% were living with obesity.

In 2022, 37 million children under the age of 5 were overweight.

Over 390 million children and adolescents aged 5–19 years were overweight in 2022, including 160 million who 
were living with obesity.

WHO. Obesity fact sheet: March 1, 2024. . www.who.int/news-room/fact-sheets/detail/obesity-and-overweight 

Guidelines for Obesity Management

• AHA/ACC/TOS Guidelines (2013): Management of Overweight and Obesity in 
Adults

• AACE/ACE Guidelines (2016): Clinical Practice Guidelines For Medical Care of 
Patients with Obesity

• Canadian Guidelines (2020): Obesity in adults: a clinical practice guideline - PMC

• VA-DoD Guidelines (2020): VA/DoD Clinical Practice Guideline for the 
Management of Adult Overweight and Obesity

• AGA (2022): Clinical Practice Guideline on Pharmacological Interventions for 
Adults with Obesity

• ADA (2024): Standards of Care in Diabetes—2024 American Heart Association (AHA) 

American College of Cardiology (ACC)
The Obesity Society (TOS)

American Association of Clinical Endocrinology (AACE)
American College of Endocrinology (ACE) 

Veterans Affairs and Department of Defense (VA-DoD)
American Gastroenterological Association (AGA)

American Diabetes Association (ADA) 
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What Do The Guidelines Say? 

• Weight loss of 3–7% of baseline weight improves glycemia and other 
intermediate CV risk factors

• Sustained loss of >10% of body weight usually confers greater 
benefits, including disease-modifying effects and possible remission 
of T2D, and may improve long-term CV outcomes and mortality

In people with diabetes and overweight or obesity, the preferred 
pharmacotherapy should be a GLP-1 RA or GIP/GLP-1 RA with greater 

weight loss efficacy (i.e., semaglutide or tirzepatide)

ElSayed NA, et al. 8. Obesity and weight management for the 

prevention and treatment of type 2 diabetes: Standards of Care in 
Diabetes – 2024 Diabetes Care 2024;47(Suppl. 1):S145–S157 

AACE Care for Persons with 
Overweight/Obesity

BMI < 25 BMI > 25-27 BMI > 27-35 BMI > 35

Nutrition

Maintain or achieve 
optimal weight

Intentional 
caloric reduction

Structured diet with meal replacements

Physical Activity

Aerobic exercise >150 
minutes/week + 
resistance training 2-3 
sessions/week

Structured exercise program with overweight and 
accountability 

Sleep
6-8 hours/night Screen for sleep 

disturbances 
Refer for formal sleep study

Medications

Not recommended Consider weight loss meds Add weight loss meds

Interventions

Screen high-risk groups for 
complications

Screen and manage 
complications

Consider bariatric 
surgical options 

Refer for bariatric 
surgical options

American Association of Clinical Endocrinology (AACE)

Weight Loss Medications

Drug Class Weight Loss

Phentermine (Adipex-P®) Sympathomimetic 3%

Phentermine/topiramate-ER 
(Qsymia®)

Sympathomimetic 
amine/gabaminergic

9-10%

Naltrexone-ER/Bupropion-ER 
(Contrave®)

Opioid-receptor antagonist/dopamine-norepinephrine 
reuptake inhibitor

4-6%

Orlistat (Xenical®) GI lipase inhibitor 4%

Liraglutide GLP-1 RA 5-6%

Semaglutide GLP-1 RA 18%

Tirzepatide GIP/GLP-1 RA 18%
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AGA Guidelines(2022)
Recommendation

Strength of 
Recommendation

Quality of 
Evidence

In adults with obesity or overweight with weight-related 
complications, who have had an inadequate response to lifestyle 
interventions, the AGA recommends adding pharmacological agents 
to lifestyle interventions over continuing lifestyle interventions 
alone

Strong Moderate

In adults with obesity or overweight with weight-related 
complications, the AGA suggests using semaglutide 2.4 mg with 
lifestyle modifications, compared with lifestyle modifications alone

Given the magnitude of net benefit, semaglutide 2.4 mg may be 
prioritized over other approved AOMs for the long-term treatment 
of obesity for most patients.

Conditional Moderate

In adults with obesity or overweight with weight-related 
complications, the AGA suggests using liraglutide 3.0 mg with 
lifestyle modifications, compared with lifestyle modifications alone

Conditional Moderate

American Gastroenterological Association (AGA) AGA Institute Clinical Practice Guidelines on the Management of Inflammatory Bowel Disease. 2022.

ADA Guidelines (2024)

• Summary of Recommendations:

oFor patients with T2D and CVD or high cardiovascular risk, GLP-1 
RAs are preferred as part of the treatment regimen after metformin 

oFor weight management, GLP-1 RAs like semaglutide (Wegovy) are effective in 
helping patients with obesity and T2D achieve significant weight loss.

oClose monitoring for side effects, especially gastrointestinal issues, is 
necessary.

2024 ADA Guidelines strongly endorse GLP-1 receptor agonists as an integral part 
of treatment for type 2 diabetes and obesity

Weight Management- Efficacy

Very High High Low

Semaglutide
Tirzepatide

Dulaglutide
Liraglutide

Exenatide
Lixisenatide

GLP-1 RA: Glucagon-like peptide-1 agonists; SGLT2i: sodium-glucose co-transporter 2 inhibitors; TZD: thiazolidinediones; DPP-4i: dipeptidyl peptidase 4 inhibitors 

ElSayed NA, et al. 9. Pharmacologic approaches to glycemic treatment: Standards of Care in Diabetes – 2024. Diabetes Care 2024;47(Suppl. 1):S158–S178 
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Let’s Meet Our Patient

JD is a 52 year old male with Type 2 Diabetes (T2DM), Hypertension (HTN), Dyslipidemia, 

Obesity, and recently diagnosed with Obstructive Sleep Apnea (OSA) 

JD presents for a routine follow-up visit with his primary care physician. He reports 

difficulty managing his blood glucose levels despite being on metformin and following 

dietary recommendations. He has a sedentary lifestyle and has gained approximately 10 

pounds over the past 6 months. He mentions occasional episodes of increased thirst and 

frequent urination but has not noticed significant changes in vision.

Vitals/Lab Results

Vital Signs Pertinent Labs

BP: 130/82 mmHg 
HR: 72 bpm 
Respiratory Rate: 16 breaths/min 
Temperature: 98.6°F 
Weight: 235 lbs
Height: 5'10" 
BMI: 33.8 kg/m² 

HbA1c: 8.2% (target < 7.0%) 
Fasting blood glucose: 160 mg/dL
Lipid panel: 

Total Cholesterol: 180 mg/dL
LDL: 95 mg/dL
HDL: 45 mg/dL
Triglycerides: 120 mg/dL

Creatinine: 0.9 mg/dL
eGFR: 90 mL/min/1.73m² 

Step 1: Diagnosis

Does the patient have the following  conditions? 
Obesity: BMI ≥ 30 kg/m² (or ≥ 27 kg/m² with comorbidities like T2D, hypertension, or dyslipidemia)

Type 2 Diabetes (T2D): Diagnosed with T2D and HbA1c ≥ 6.5% or fasting glucose ≥ 126 mg/dL

Other Comorbidities: Assess for cardiovascular disease, hypertension, and other metabolic risk factors

Step 2: Lifestyle Modifications

Ini tiate lifestyle interventions including calorie-reduced diet, increased physical activity (≥150 minutes per week), and behavioral therapy.
Encourage psychosocial support for long-term weight management.

Step 3: Evaluate Need for Pharmacotherapy

Obesity Treatment Criteria:
Cons ider pharmacotherapy i f BMI ≥ 30 kg/m² or BMI ≥ 27 kg/m² with obesity-related comorbidities (e.g., T2D, CVD).

Cons ider GLP-1 agonists for weight loss when lifestyle changes alone are insufficient.

T2D Treatment Criteria:
Cons ider GLP-1 agonists i f HbA1c remains high after lifestyle modifications and metformin therapy; consider if there i s cardiovascular risk (e.g., history of stroke, heart disease).

Step 4: Start GLP-1 Agonist Therapy

Choose GLP-1 Agonist:
• Semaglutide (Ozempic, Wegovy)
• Li raglutide (Victoza, Saxenda)
• Tirzepatide (Mounjaro, Zepbound) 

Step 5: Additional Considerations and Adjustments

Combination Therapy:
• For patients with T2D and obesity, combine GLP-1 agonists with SGLT2 inhibitors or insulin i f needed for better glycemic control.

Discontinuation:

• Discontinue GLP-1 agonist therapy if the patient does not achieve at least 5% weight loss within 6 months, as  per treatment guidelines.
Long-Term Maintenance:

• Continue lifestyle modifications and re-assess the need for ongoing pharmacotherapy
• GLP-1 agonists may be continued long-term in patients who maintain weight loss and glycemic control
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Our Patient

JD is a 52 year old male with Type 2 Diabetes (T2DM), Hypertension (HTN), Dyslipidemia, Obesity, and recently 

diagnosed with Obstructive Sleep Apnea (OSA) 

JD presents for a routine follow-up visit with his primary care physician. He reports difficulty managing his blood 

glucose levels despite being on metformin and following dietary recommendations. He has a sedentary lifestyle and 

has gained approximately 10 pounds over the past 6 months. He mentions occasional episodes of increased thirst 

and frequent urination but has not noticed significant changes in vision.

Do you believe our patient qualifies for weight loss 

pharmacotherapy?

Let’s Dive Into the Literature

SCALE Maintenance Trial

# N Population Duration
Outcomes (% Weight

Loss)

1 422 Adults with obesity or overweight (with 
comorbidities), without T2D who lost ≥5% of 
initial weight during a low‐calorie diet run‐in

56 weeks Liraglutide 3.0 mg: -6.2%
Placebo: -0.2%

Conclusion: 3.0 mg of liraglutide, as an adjunct to diet and exercise, was associated with reduced body weight and improved 
metabolic control

Bottom Line: A total of 63.2% of the patients in the liraglutide group as compared with 27.1% in the placebo group lost at 
least 5% of their body weight (P<0.001), and 33.1% and 10.6%, respectively, lost more than 10% of their body weight 
(P<0.001)

Gadde KM, Laviolette J, Shaw J, et al. Obesity (Silver Spring). 2016;24(2):297-308.
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STEP Trials- Obesity
# N Population Duration Outcomes (% Weight Loss)

1 1961 Adults with at least 1 unsuccessful weight loss 
attempt, BMI>30 or >27 with at least 1 weight related 
condition without diabetes

68 weeks Semaglutide 2.4mg: -16%
Placebo: -5.7%

2 1210 Adults with at least 1 unsuccessful weight loss 
attempt, BMI>27 +T2D

68 weeks Semaglutide 1mg: -6.9%
Semaglutide 2.4mg: -9.6%
Placebo: -3.4%

3 611 Adults with at least 1 unsuccessful weight loss 
attempt, BMI>30 or >27 with at least 1 weight related 
condition without diabetes

68 weeks Semaglutide 2.4mg: -16%
Placebo: -5.7%

4 801 Adults with at least 1 unsuccessful weight loss 
attempt, BMI>30 or >27 with at least 1 weight related 
condition without diabetes

20 weeks semaglutide open-
label, then 48 weeks placebo vs 
semaglutide

20 weeks
Semaglutide 2.4mg: -10.6% 
20-68 weeks
Semaglutide 2.4mg: --7.9%
Placebo: +6.9%

Conclusion: The change in body weight from baseline to week 68 was −15.3 kg in the semaglutide group as compared with −2.6 kg in the 
placebo group (estimated treatment difference, −12.7 kg; 95% CI, −13.7 to −11.7).

Bottom Line: In patients who are overweight or obese, 2.4 mg of semaglutide once weekly plus lifestyle intervention was associated with 
sustained, clinically relevant reduction in body weight

EClinicalMedicine. 2024 Aug 
30;75:102782. 

How Does Tirzepatide Stand Out 
From Other GLP-1 Receptor 

Agonists?

Background

• Tirzepatide has a dual action mechanism which targets both glucose-dependent insulinotropic

polypeptide (GIP) receptor and glucagon-like peptide-1 (GLP-1) receptor agonist 

• Addition of GIP receptor agonism allows tirzepatide to further enhance insulin secretion, improve 

fat metabolism, and increase energy expenditure

• By combining the effects of GLP-1 and GIP receptor agonism, tirzepatide offers a more 

comprehensive and effective approach to managing Type 2 diabetes and obesity

This dual action results in greater weight loss and improved glucose control compared to GLP-1 

receptor agonism alone
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GLP-1/GIP Receptor Agonist

GLP-1 GIP

Brain • Decrease appetite
• Decrease food intake
• Increase nausea

• Decrease appetite
• Decrease food intake
• Decrease nausea

Pancreas • Increase insulin secretion
• Decrease glucagon

• Increase insulin secretion
• Increase glucagon

Stomach • Decrease gastric emptying • Decrease gastric acid secretion 

Adipose Tissue • Lipolysis • Increase lipogenesis
• Increase lipid buffering capacity

Bone • Decrease bone resorption

Heart • Cardioprotective
• Increase diuresisKidney

Nat Metab. 2021;3(2):142-148.

SURMOUNT 1 and 2 Trials- Obesity
SURMOUNT Trial Inclusion Criteria Outcomes (% Weight Loss)

1

Adults with 1+ self-reported 
unsuccessful dietary efforts for 
weight loss and BMI ≥ 27 kg/m2

and a weight-related comorbidity 
OR BMI ≥ 30 kg/m2

% change in body weight 
AND achievement of ≥ 5% 

weight loss from baseline to 
week 72

2
Adults with BMI ≥ 27 kg/m2 AND

T2D

% change in body weight 
AND achievement of ≥ 5% 

weight loss from baseline to 
week 72

SURMOUNT-1: N Engl J Med. 2022;387(3):205-216 ; SURMOUNT-2: Lancet. 2023;402(10402):613-626

SURMOUNT 1 and 2 Trials- Obesity
Trial Efficacy Outcomes Safety Outcomes

1

Tirzepatide 5, 10, or 15 mg vs Placebo
• % change in body weight: -15.9, -19.5, -20.9 vs -

3.1%(p<0.001)
• Achievement of ≥ 5% weight loss: 85%, 89%, 91% vs 35% 

(p<0.001)

Tirzepatide 5, 10, or 15 mg vs Placebo
• Adverse events leading to discontinuation: 

4.3%, 7.1%, 6.2% vs 2.6%
• Nausea: 24.6%, 33.3%, 31% vs 9.5%
• Diarrhea: 18.7%, 21.2%, 23% vs 7.3%

2

Tirzepatide 10 or 15 mg vs Placebo
• % change in body weight: -12.8, -14.7 vs -3.2% (p<0.0001)
• Achievement of ≥ 5% weight loss: 79.2%, 82.8% vs 32.5% 

(p<0.001)

Tirzepatide 10 or 15 mg vs Placebo
• Adverse events leading to discontinuation: 

4%, 7% vs 4%
• Gastrointestinal-related: 51%, 57% vs 18%

SURMOUNT-1: N Engl J Med. 2022;387(3):205-216 ; SURMOUNT-2: Lancet. 2023;402(10402):613-626

Conclusion: Most patients are able to have a 5% weight loss. At the 15 mg dose, tirzepatide leads to a nearly 21% reduction in body weight

Bottom Line: Among overweight or obese patients, tirzepatide leads to substantial weight loss as compared to placebo. Compared to other 
obesity pharmacotherapies and GLP-1 agonists, tirzepatide appears to have a larger mean reduction in body weight, although this needs to be 
studied in dedicated trials
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SURMOUNT 3 Trial
Outcome (after randomization to 
tirzepatide 15 mg versus placebo 
after 12-week intensive lifestyle 

intervention)

Tirzepatide (n=287) Placebo (n=292) p-value

Change in Body Weight -18.4% +2.5% <0.001

≥ 5% Weight Loss 87.5% 16.5% <0.001

≥ 10% Weight Loss 76.7% 8.9% <0.001

≥ 15% Weight Loss 65.4% 4.2% <0.001

≥ 25% Weight Loss 28.7%
1.2% Not 

Reported

Nat Med. 2024;30(6):1784.

SURMOUNT-OSA Trial
Participants with moderate-to-severe OSA and obesity randomized to tirzepatide OR placebo with 

lifestyle modifications 

Primary Outcome: Change in the apnea-hypopnea index 

Without positive airway pressure (PAP) With positive airway pressure (PAP)

-25.3 change in AHI with tirzepatide (vs 
-5.3 with placebo) 

-29.3 change in AHI with tirzepatide (vs 
-5.5 with placebo) 

Bottom Line: 
• 61.2 to 72.4% of those receiving tirzepatide had a ≥50% reduction in AHI events at week 52
• 17.7 to 19.6% weight reduction with tirzepatide

OSA = obstructive sleep apnea; AHI = apnea-hypopnea 
index 

N Engl J Med. 2024;391:1193-1205. 

Back To Our Patient

JD is a 52 year old male with Type 2 Diabetes (T2DM), Hypertension (HTN), Dyslipidemia, 

Obesity, and recently diagnosed with Obstructive Sleep Apnea (OSA) 

JD presents for a routine follow-up visit with his primary care physician. He reports 

difficulty managing his blood glucose levels despite being on metformin and following 

dietary recommendations. He has a sedentary lifestyle and has gained approximately 10 

pounds over the past 6 months. He mentions occasional episodes of increased thirst and 

frequent urination but has not noticed significant changes in vision.
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Which GLP-1 agonist would be the best option for our patient considering his 

past medical history? 

A. Semaglutide 0.25 mg weekly 

B. Tirzepatide 2.5 mg once weekly 

C. Liraglutide 0.6 mg once daily 

D. Dulaglutide 0.75 mg once weekly

Which GLP-1 agonist would provide the most benefit for our patient 

considering his past medical history? 

A. Semaglutide 0.25 mg weekly 

B. Tirzepatide 2.5 mg once weekly 

C. Liraglutide 0.6 mg once daily 

D. Dulaglutide 0.75 mg once weekly

Rising Threat of Counterfeit 
GLP-1 agonists
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Background

• About 1 in 8 adults in the United States has used a GLP-1 drug like Ozempic or Mounjaro at some 

point in their life

• Public interest for GLP-1 agonists has grown exponentially from 2018-2024

• Novo Nordisk stated at least 25,000 people in the US are starting its drug Wegovy each week 

• About 80% of patients stated they got the medication from a primary care doctor or a specialist

o 11% got them from an online provider or website

o 10% said they got them from a medical spa or aesthetic medical center

Shortages

• The supply of glucagon-like peptide-1 

(GLP-1) receptor agonists is not 

expected to return to normal until at 

least the end of 2024

• Clinicians have been told not to 

prescribe GLP-1 agonists licensed for 

type 2 diabetes for off-label indications

Compounding GLP-1 agonists

• Trouble accessing glucagon-like peptide 1 (GLP-1) agonists has led some patients to turn to 

compounded versions

• FDA has received reports of adverse events, some requiring hospitalization, that may be related to 

overdoses due to dosing errors associated with compounded injectable products

• FDA has received reports that in some cases, compounders may be using salt forms of semaglutide, 

including semaglutide sodium and semaglutide acetate

o The salt forms contain different active than the approved drug which contain the base form 
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FDA Stance on Compounding
• FDA reminds compounders of the legal restrictions on making copies of FDA-approved drugs

o Compounded drugs must meet conditions to qualify and are not approved by the FDA

• Section 503A of the FD&C Act 

 Restricts compounding drugs that are essentially copies of a commercially available drug

 When a drug shortage is resolved, FDA generally considers the drug to be commercially 
available 

• Section 503B of the FD&C Act 

 Restricts outsourcing facilities from making compounded drugs that are essentially a copy of 
one or more FDA-approved drugs

 Unless the approved drug is on FDA’s drug shortage list.

Dangers of Compounding
• In 2023, there were 352 cases of AEs associated with compounded semaglutide, with 268 classified 

as serious in nature

• According to Novo Nordisk, 84 cases required hospitalization and 5 involved deaths

• Some entities have been selling the compounded drug in combination with BPC-157, which the FDA 
has prohibited in compounding due to safety risks

• Level of unknown impurities reaching 33% 

o Can lead to serious and life-threatening reactions, including anaphylaxis 

Case Report 1
• A 50-year-old male with a history of type 2 diabetes incorrectly self-

administered 50 units (0.5 mL) of semaglutide subcutaneously instead of 5 
units (0.05 mL) as his first dose for weight loss. 

• The patient contacted the regional poison center 8 hours after injection 
after having vomited throughout the night. 

• The patient consistently vomited for 2 days and had ongoing nausea for 1 
week. He never experienced diarrhea or abdominal pain. He tolerated 
small amounts of fluids orally throughout the entire week and slowly was 
able to increase his food intake. He never experienced dehydration and 
never required evaluation at a health care facility. 

• The patient reported receiving his medication from a specialty 
compounding pharmacy although it is unclear whether this was a local 
pharmacy or a mail-order pharmacy. 

• The product was co-formulated with cyanocobalamin and was dosed 
in units and milliliters rather than milligrams. 

• The patient was unable to find a drug concentration. 
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Case Report 2
• A 37-year-old female with a history of obesity incorrectly self-administered 1 mL (2.5 mg) of 

semaglutide2.5 mg/1 mL subcutaneously instead of 0.1 mL (0.25 mg) as her first dose for 
weight loss. The patient experienced frequent vomiting that resolved after 1 day. 

• Over the next 3 days, the patient developed a persistent headache, decreased appetite, 
weakness, and fatigue. 

• The entire duration of the patient’s symptoms is unknown because the patient was lost to 
follow-up after 4 days. The patient tolerated small amounts of oral fluids and food and received 
an unknown over-the-counter anti-nausea medication that reportedly was beneficial. The 
patient never required evaluation at a health care facility. 

• The patient reported receiving her medication from a compounding pharmacy although it is 
unclear whether this was a local pharmacy or a mail-order pharmacy. 

• The product was dispensed in a vial with syringes for self-administration and was co-
formulated with cyanocobalamin

• The patient reported never receiving counseling from a pharmacist on how to dose or 
administer the medication properly 

Mitigating Shortages of 
GLP-1 agonists

Selecting Therapeutic Equivalents
Agent

Dosing Route and 
Interval

Comparative Doses

Exenatide SC twice daily 5 μg 10 μg

Lixisenatide SC once daily 10 μg 20 μg

Liraglutide SC once daily 0.6 mg 1.2 mg 1.8 mg

Exenatide XR SC once weekly 2 mg

Dulaglutide SC once weekly 0.75 mg 1.5 mg 3 mg 4.5 mg

Semaglutide SC once weekly 0.25 mg 0.5 mg 1 mg 2 mg

Semaglutide PO once daily 3 mg 7 mg 14 mg

Tirzepatide SC once weekly 2.5 mg 5 mg 7.5 mg 10 mg 12.5 mg 15 mg
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Recommendations for Missed Doses
Agent Dosing Interval Manufacturer Recommendations for Missed Doses

Short-acting agents

Lixisenatide Once daily •If a dose is missed, administer within 1 hour prior to next meal.

Long-acting agents

Dulaglutide Once weekly •Administer as soon as possible if there are ≥3 days (72 hours) until next 
scheduled dose.
•If <3 days before next scheduled dose, skip the missed dose and administer 
on the next scheduled day.

Liraglutide Once daily •If dose is missed, resume with the next scheduled dose

Semaglutide (injectable) Once weekly •Administer as soon as possible within 5 days after the missed dose.
•If >5 days have passed, skip the dose and administer on the next scheduled 
day.

Semaglutide (oral) Once daily •If dose is missed, resume with the next scheduled dose.

Tirzepatide Once weekly •Administer as soon as possible within 4 days (96 hours) after the missed 
dose.
•If >4 days have passed, skip the dose and administer on the next scheduled 
day.

Conclusion

• The alarming rise in counterfeit GLP-1 receptor agonists underscores a critical 

threat to public health and safety

• As demand or these medications surges, the risk of counterfeit drugs infiltrating 

the market grows, jeopardizing patient outcomes and eroding trust in healthcare 

systems

• To tackle this issue, we need to raise public awareness, enforce stricter 

regulations, and utilize technology like block chain to verify the authenticity of 

drugs

It has been 2 months and our patient has been titrated to tirzepatide5 mg/weekly. He 

reports having lost 10 lbs and reports some mild nausea on days after the injection. The 

pharmacy calls JD to let him know that tirzepatide is back on shortage and they will need 

to provide him with an alternative GLP-1 agonist.  

What is an appropriate therapeutic equivalent to tirzepatide 5 mg/weekly?

A. Switch to Semaglutide 2 mg SQ weekly

B. Switch to Liraglutide 0.6 mg SQ daily

C. Obtain the agent from a medical spa that compounds

D. Switch to Dulaglutide 0.75 mg weekly

Back To Our Patient



1/12/2025

20

It has been 2 months and our patient has been titrated to tirzepatide5 mg/weekly. He 

reports having lost 10 lbs and reports some mild nausea on days after the injection. The 

pharmacy calls JD to let him know that tirzepatide is back on shortage and they will need 

to provide him with an alternative GLP-1 agonist.  

What is an appropriate therapeutic equivalent to tirzepatide 5 mg/weekly?

A. Switch to Semaglutide 2 mg SQ weekly

B. Switch to Liraglutide 0.6 mg SQ daily

C. Obtain the agent from a medical spa that compounds

D. Switch to Dulaglutide 0.75 mg weekly

Back To Our Patient

Selecting Therapeutic Equivalents
Agent

Dosing Route and 
Interval

Comparative Doses

Exenatide SC twice daily 5 μg 10 μg

Lixisenatide SC once daily 10 μg 20 μg

Liraglutide SC once daily 0.6 mg 1.2 mg 1.8 mg

Exenatide XR SC once weekly 2 mg

Dulaglutide SC once weekly 0.75 mg 1.5 mg 3 mg 4.5 mg

Semaglutide SC once weekly 0.25 mg 0.5 mg 1 mg 2 mg

Semaglutide PO once daily 3 mg 7 mg 14 mg

Tirzepatide SC once weekly 2.5 mg 5 mg 7.5 mg 10 mg 12.5 mg 15 mg

Ultimately,

the person with T2DM and comorbid conditions will make the decision 

about which treatment to choose, based on individual's needs and 

preferences. The person will consider other factors, such as lifestyle 

habits, budget/financial restraint, and health insurance coverage



1/12/2025

21

Is It Worth the “Weight?”
Proven Effectiveness in Weight Loss

• Shown significant weight loss benefits (15-20% reduction in clinical trials)

Superior Glycemic Control 

• Proven to reduce HbA1c by up to 1.5% or more

Cardiovascular Benefits

• Demonstrated reduction on MACE such as myocardial infarction or stroke

Long Term Safety Profile 

• Favorable safety profile in long term use, with fewer side effects compared to other weight-loss 
or diabetes medications

GLP-1 agonists are breakthrough agents in managing weight loss and many 
other metabolic disorders. Their efficacy and long-term benefits make them a 

valuable choice worth waiting for in treatment plans

Future Incretins
• Semaglutide – oral high dose (50 mg daily)

• Orforglipron – oral GLP-1 RA

• Retatrutide – subcutaneous GLP-1/GIP/glucagon RA

• Survodutide – subcutaneous GLP-1/GIP agonist

• Cagrilintide + semaglutide (CagriSema) – subcutaneous 

• GLP-1 RA/amylin analog

• Pemvidutide – subcutaneous GLP-1/glucagon RA

Chetty AK, et al. Endocr Pract. 2024 Mar;30(3):292-303.
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