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Solution:

Problem:

• 

• 

Targeting the highest-risk populations, 
increasing efficiency

Identifying medication-related risk through 
a simultaneous, multi-drug analysis, which 
enhances traditional risk stratification methods

• 

• 

• 

Reducing predictable and preventable adverse
drug events

Improving quality of care, health-related 
outcomes, and HEDIS® and CAHPS 
performance

Lowering total cost of care

Adverse drug events are the fourth leading cause of death in the U.S.1, 2,3 The number of older adults taking
five or more drugs tripled from 1994 to 2014. If the trend continues, medication overload could cause at 
least 4.6 million hospitalizations between 2020 and 2030, costing families a staggering $62 billion4. 
The annual cost of medication-related morbidity and mortality caused by non-optimized medication 
therapy costs the U.S. healthcare system more than $528 billion, that’s 16 percent of expenditures in 20165. 

The MedWise HealthCareTM Medication Risk Reduction Program can help state Medicaid agencies by:

medwisehc.com

Traditional
one-to-one 
drug analysis

Simultaneous,
multi-drug 

analysis

http://medwisehc.com/


PRESIDENT’S PERSPECTIVE
Who Defines You?

Here’s how to get started:

Although most of you that are reading this article are
probably a member of KPhA, for those that aren’t,
your first step is to join. And then explore the ways
that you become an active member. We all have
unique talents that can be used on whatever
committee we think best encompasses our talents.
And then, at the very least, find out who your
representative is and invite them to visit you at your
practice setting. As I mentioned, no one seems to
really know what we do, and if your legislator is like
most of my friends and neighbors, they probably
don’t know either. Help them understand your role
in the global care of patients. Remember that you
may be the only pharmacist your legislator knows in
their community. If you form a relationship, they will
then have someone to ask questions when
legislation arises that oversees our profession. Don’t
let someone else define you. Take a stand and
advocate for the pharmacist you want to be.

Misty Stutz, PharmD 
President 

Kentucky Pharmacists
Association

In the Fall journal, I shared my thoughts
on professional identity and how the role
of the pharmacist has evolved, and
continues to evolve, into something
much different than those who practiced
before us. But the evolution of practice 

comes with a price. Pharmacy continues to be the most regulated
profession in health care. And those who create the legislature that
defines our practice often do so with the pharmacist of the 1950s in
mind. Even as I write this article, a senator from Louisville introduced
a bill that would define our regulating body based on where we
practice and not what we do. Don’t they know it isn’t about how drugs
reach the patient but the role the pharmacist plays in patient care? 

“If We Don’t Define Our Roles, Someone Else Will.” I’m sure all of us
heard a similar statement when we were students. For the majority,
however, this statement was pretty much ignored. We don’t like to get
involved in politics. We just want to take care of patients. And yet, the
profession has been changing with every new cohort of students.
While the oldest of us might not have imagined the role the
pharmacist currently has in public health and patient care, the
youngest of us can’t imagine a life without it. 

So now, more than ever, we must not let others define who we are.
With a doctorate-level education, we have risen above the role of
dispensing. Yes, we must be able to supply products to the patient,
but this is not our primary role. When I think about the pharmacy
curriculum, less than 10% of the total education is directly related
to dispensing. The majority is about how to optimize medication
therapy based on drug action. And yet these legislators continue to
box us into the 1950’s druggist that just fills the orders of the
physician. So how can this be changed? Advocacy.

Just as you feel compelled to advocate for your patients, if you expect
to practice pharmacy to the level of your education, you must also
stand for your profession. So, regardless of how you’ve always felt
about your role in advocacy, I am here to tell you that NOW is the time
to change. 

As early as 2004, educators and professionals alike have quoted
advocacy as a professional obligation. Look at the statements from
AACP, ASHP, APhA, the ACPE  Standards 2016, and even our
professional oath.  Advocacy is a professional obligation!

1.Havlik, S., Ciarletta, M., & Crawford, E. (2018). “If We Don’t
Define Our Roles, Someone Else Will”: Professional Advocacy in
School Counseling. Professional School Counseling, 22(1).
2.Boyle CJ, Beardsley RS, Hayes M. Effective leadership and
advocacy: Amplifying professional citizenship. American Journal
of Pharmaceutical Education. 2004;68(3):63.doi:10.5688/aj680363 
3.Little J, Hamm M, Powell M, Ortega M. ASHP statement on
advocacy as a professional obligation. Am J Health-Syst Pharm.
2019:245-247. doi:10.37573/9781585286560.164 
4.American Pharmacists Association (APHA): Legislative action
center. APhA. https://actioncenter.pharmacist.com/. Accessed
January 16, 2023. 
5.Accreditation Council for Pharmacy Education.
https://www.acpe accredit.org/pdf/Standards2016FINAL.pdf.
Accessed January 16, 2023. 
6.Oath of a pharmacist. AACP.
https://www.aacp.org/resource/oath-pharmacist. Accessed
January 16, 2023. 
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Dear Colleagues,

I always welcome the New Year and the opportunity to refresh and retool as we prepare for our
organization for the upcoming year – setting goals for both ourselves and the organization. It’s
also a great time to reflect on our achievements from the previous year and consider what we
may have left over that needs to be tended to.

My KPhA Rx
A Letter from Ben Mudd, Pharm D
Executive Director Kentucky Pharmacists Association

As I approach my two-year mark as the Executive Director of
our KPhA, every day continues to bring a unique challenge
and experience. I am incredibly proud of our team of staff and
volunteers. It amazes me how much we have accomplished
with our limited resources. Yet, the fight continues. The fight
to advance the profession while maintaining its' core
foundation. The fight against unfair business practices that
threaten our profession and, ultimately, our patient's access
to quality care. The fight to simply be treated as human
beings in the pharmacy workplace. The fight to represent
each of our members in a professional with vast diversity.

This time of year, the battleground is Frankfort, Kentucky. The
Kentucky General Assembly will reconvene on February 7,
2023, for Part II of their 30-day session, and we're certainly
expecting a busy couple of months advocating for our
membership. Sen Adams (R-Louisville) filed SB 36 and SB 37,
to restructure the Board of Pharmacy and exempt out-of-state
non-PIC pharmacists from license requirements, respectively,
in Part I of the session. KPhA is strongly opposed to both bills
and has been working to educate legislators on the negative
impact these bills would have on our profession and the
patients we serve. If you haven't already done so, please visit
the advocacy center on the KPhA website and contact your
legislators and ask them to oppose SB36 and SB37.

In other advocacy news, Senate Health Services Chair Senator
Ralph Alvarado (R-Winchester) announced late last year that
he had been appointed by Governor Lee to serve as
Commissioner of the Tennessee Department of Health. The
appointment ultimately led to Dr. Alvarado's resignation from
the Kentucky General Assembly in January. His resignation will
significantly impact KPhA's legislative priorities for 2023,
specifically comprehensive PBM reform. As Co-Chair of the
Interim Committee on Health, Welfare, and Family Services,
Dr. Alvarado held multiple meetings throughout 2022 to
address PBM issues and to educate committee members in
preparation for the 2023 session. Dr. Alvarado had indicated
that he would carry forward with a bill similar to the
legislation sponsored by previous State Representative and
KPhA member, Steve Sheldon in 2022.

I wish Dr. Alvarado nothing but success in his new journey as
Commissioner and rest assured, the KPhA legislative team is
actively working with other pharmacy champions to ensure
our voice is heard in Frankfort.

Additionally, PBM reform is poised to be a hot topic in
Washington, DC, in the 118th Congress. Kentucky
Congressman James Comer (KY-1) was named Chair of the
House Committee on Oversight and Accountability. You may
recall that KPhA hosted a roundtable discussion with Rep
Comer last October. He shared his concerns about the PBM
industry, stating that he planned to investigate their practices
should he be selected as Chair. KPhA is actively working to
assist both NCPA and APhA in their efforts on the Federal
level.

Let me wrap up this first issue of the year with the most cliché
topic, New Year’s resolutions. Yes, I know it’s February, but
what are your big plans for 2023? This year I challenged
myself and our staff to choose a personal word of the year for
2023. I chose to keep it simple: time. We only get so much
time, therefore, it’s one of the most valuable assets we have.
It’s also quite vague, so to be more specific, I focused on
better time management, time for self-care, and spending
more time with loved ones. Do you have a word of the year? If
not, consider creating one. In the meantime, I’ll ask that you
join me in prioritizing your time and investing some of it to
serve our profession. Take time to serve on a KPhA committee
or the Board of Directors, take time to nominate a colleague
or yourself for one of the prestigious KPhA annual awards, or
spend some time advocating for our profession at Pharmacy
Day at the Capitol on Tuesday, February 21, 2023. As a
member-led organization, we count on members like you to
invest your time to help drive our mission.
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Pharmacist Objectives:

Pharmacy Technician Objectives:

Define the mechanism of action for GLP-1 receptor agonists
Identify the mechanism by which GLP-1 RA’s promote weight loss
Examine the place in therapy for GLP-1 RAs  for type 2 diabetes
and obesity
List contraindications to GLP-1 RA therapy
Describe tirzepatide’s dual agonist mechanism

A Review of GLP-1
Receptor Agonists in the
Management of Type 2
Diabetes and Obesity

Hanna Owens, PharmD Candidate 2023,
University of Kentucky College of Pharmacy;

Clark Kebodeaux, PharmD, BCACP, University of
Kentucky College of Pharmacy

Introduction:

 

Scan the QR Code
to Submit CE

For many years, Americans have been fighting an uphill battle against both type 2 diabetes and obesity. According
to the most recent data from the Centers for Disease Control and Prevention (CDC), approximately 1 in 10
Americans have diabetes and 90-95% of those individuals have type 2 diabetes.  Kentucky ranks the 8th highest
for diabetes prevalence in the United States, with 13.7% of Kentuckians diagnosed with type 2 diabetes.  One of
the main risk factors for developing type 2 diabetes is being overweight or obese.   Weight loss plays a significant
role in assisting patients with control of type 2 diabetes symptoms and prevents long-term complications. Most of
these patients can benefit from mild-moderate weight loss, which improves their ability to control blood glucose
and reduce glycosylated hemoglobin (HbA1c).

Several Food and Drug Administration (FDA) approved medications are designed to help patients control their A1C
and blood glucose levels. The glucagon-like peptide-1 receptor agonists (GLP-1 RAs) work to simultaneously
manage diabetes, promote weight loss, and improve cardiovascular outcomes. The purpose of this article is to
ensure pharmacists and technicians are familiar with each GLP-1 RA by reviewing each agent and their specific
dosage, benefits, indications, and contraindications including a new agent that has stemmed from the GLP-1
mechanism to enhance HbA1c control and weight loss.
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Define the mechanism of action for GLP-1 receptor agonists
Identify the mechanism by which GLP-1 RA’s promote weight loss
List contraindications to GLP-1 RA therapy
Describe tirzepatide’s dual agonist mechanism
List steps of administering an injectable GLP-1 receptor agonist
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Incretin hormones are peptides within the gut that play a
large role in the pathophysiology of both diabetes and
obesity. GLP-1 RAs were created to mimic the actions of
endogenous incretin hormones, glucagon-like peptide-1
(GLP-1), and glucose-dependent insulinotropic peptide
(GIP). These hormones work together to regulate the
amount of insulin secreted when the body is in a fed
state to help maintain normoglycemia. In patients with
type 2 diabetes, the effects of GLP-1 and GIP are
diminished. As a result, much research has been
dedicated to developing medications that mimic these
hormones to treat type 2 diabetes. Current therapies
work by either imitating endogenous GLP-1 and GIP or
inhibit their degradation from increasing concentrations
within the blood. Through these mechanisms, GLP-1 RAs
have helped patients with type 2 diabetes better manage
their blood glucose and HbA1c, as well as treat obesity
through weight loss.

Incretins

Glucagon-like Peptide-1 
Receptor Agonists
The class of medications known as GLP-1 RAs was
originally created to enhance the management of type 2
diabetes. Many of these agents caused weight loss
because of their mechanism of action and subsequently
obtained FDA approval for indications in the treatment of
obesity. These agents act as endogenous GLP-1 to
promote insulin secretion after a load of glucose and
prevent glucagon secretion from islet cells in the
pancreas. Their unique mechanism is dependent on an
oral load of glucose to promote insulin secretion, making
these agents less likely to cause hypoglycemia than
traditional agents used for glucose-lowering effects. GLP-
1 RAs cause weight loss by slowing gastric emptying and
acting in areas of the brain that control appetite and
caloric intake.

According to the American Diabetes Association (ADA),
traditional first-line therapy for type 2 diabetes
treatment is metformin and lifestyle interventions, but
there is ongoing evidence that the use of other therapies,
including GLP-1 RAs, may be appropriate. Previously,
GLP-1 RAs were added as adjunctive therapy when
HbA1c was still not at goal after 3 months of first-line
therapy alone, when HbA1c was >1.5% above their
target, or when patients have not met their HbA1c goal
with other antidiabetic medications. In addition to these
criteria, GLP-1 RAs may also be used in place of
metformin when patients are intolerant or
contraindicated to its use.  More recently, GLP-RAs and
sodium-glucose cotransporter-2 (SGLT-2) inhibitors
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because of their
mechanism of action

and subsequently
obtained FDA-
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indications in the
treatment of obesity. 
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have been used as first-line therapy independent of
metformin use for patients with or high risk of
cardiovascular disease, heart failure, or chronic
kidney disease. This means these agents are more
commonly prescribed alone and do not have to be
taken in conjunction with metformin to be
efficacious. 

GLP-1 RAs have been associated with an average
HbA1c lowering effect of 1.6% and can offer cardio
and reno-protective effects. Different GLP-1 RAs
exhibit different levels of benefit when it comes to
cardiovascular outcomes, but in general dulaglutide,
liraglutide, and semaglutide (subcutaneous) have
been associated with reductions in blood pressure
and adverse cardiovascular events. When it comes to
weight loss, agents within this class have shown as
much as a 14.9% reduction in total body weight.
Some of these agents have been FDA-approved for
weight management in patients with an initial body
mass index (BMI) ≥ 30 kg/m2 (obese) or 27 kg/m2
(overweight) with at least one weight-related
comorbid condition (e.g. hypertension, dyslipidemia,
type 2 diabetes). Medications within this class have
also shown some reno-protective effects in clinical
trials, but this specific aspect is not well established
at this time. Each agent and specific benefit will be
discussed further in the article, and quick references
can be found in Table 1. 
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Generic  Brand Dosage
forms

Exenatide

Liraglutide

Liraglutide

Dulaglutide

18
Exenatide ER
 

Victoza

Saxenda

Bydureon
Once
weekly

Dose
Dosing

Schedule
Approved for
Weight Loss

ASCVD
Benefit

Renal Dose
adjustment

required

Trulicity

2 mg

3 mg

5 mcg,
10 mcg

0.75 mg,
1.5 mg

Once
weekly

No

No

No

No

No

No

No

Yes**

Yes**

No

No

No

Yes

Yes

Yes

Yes

Not yet 
established

No

No

No

No

No

No

eGFR < 15 mL/min =
use not recommended

CrCl > 30 mL/min = No 
CrCl < 30 mL/min = do 

not use

Lixisenatide

Semaglutide

Semaglutide

Semaglutide-High 
Dose

Adlyxin

Ozempic

Rybelsus

 
Wegovy
 

Oral Tablet

Subcutaneous
injection

Subcutaneous
injection

Subcutaneous 
injection

Subcutaneous 
injection

Subcutaneous 
injection

Subcutaneous 
injection

Subcutaneous 
injection

Subcutaneous
injection

3 mg, 
7 mg, 
14 mg

10 mcg, 
20  mcg

0.25 mg, 
0.5 mg, 
1 mg

 
Once
daily
 

 
Once
daily
 

 
Once
daily
 

Twice
daily 

Once
weekly

Once
weekly

Once daily
 

 
Byetta
 

eGFR ≥ 45 mL/min = No 
eGFR 30 to < 45 mL/min = 
use is not recommended 
eGFR < 30 mL/min =No

0.6 mg,
1.2 mg,
or 1.8 mg

0.25 mg, 
0.5 mg, 1 mg, 

1.7 mg, 
2.4 mg

Yes
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Evolution of GLP-1s
There are currently nine GLP-1 receptor agonists on the
market, including all dosage forms: dulaglutide,
liraglutide (two different indications), semaglutide (once
daily, once weekly, or high dose), exenatide (twice daily
or once weekly), and lixisenatide. The first agent to be
introduced was exenatide (Byetta®) twice daily, which
was approved by the FDA in 2005.  Since its presentation
to market, exenatide has been transformed to offer a
once-weekly dosing option (Bydureon®).  The
introduction of other agents came steadily thereafter,
with liraglutide once daily, then albiglutide and
dulaglutide once weekly in 2014 (albiglutide has since
been discontinued due to its scarce use). Most recently,
lixisenatide once daily and semaglutide once weekly
were brought to market in 2016 and 2018, respectively. 

All GLP-1 receptor agonists were originally approved as
subcutaneous injections. Since their introduction,
semaglutide has been developed into an oral tablet
approved in 2019.  This oral agent was created to
alleviate the administration burden that subcutaneous
injections often possess. 

No GLP-1 RA is currently approved for use in type 1
diabetes mellitus.  These agents were all designed to
improve glycemic control in patients with type 2
diabetes but have shown additional beneficial effects on
different conditions depending on the specific GLP-1 RA.
For example, dulaglutide carries an FDA label indication
for improving the HbA1c in patients at high risk of a
cardiovascular event (such as myocardial infarction or
stroke).  The subcutaneous injection form of
semaglutide is FDA-approved to reduce the risk of major
adverse cardiovascular events (MACE) in patients with
type 2 diabetes.  All GLP-1 RAs have the potential to
cause weight loss as a side effect. Both high-dose
liraglutide and high-dose semaglutide have label
indications for chronic weight management.
Additionally, liraglutide can be used in patients 12 years
and older who have a BMI of 30 kg/m  or greater.  
These are just a few of the many benefits of these
agents.

Exenatide
Exenatide was the first GLP-1 RA brought to market and
is currently sold in two different forms- Byetta® and
Bydureon®. This agent is approved to enhance glycemic
control in patients with type 2 diabetes in addition to
diet and exercise.  Clinical trials have shown it is safe 

and beneficial for HbA1c lowering and postprandial
glucose control as monotherapy or in conjunction with
metformin.  Exenatide is currently only available in a
subcutaneous injection.  Byetta® is the immediate-
release version of exenatide and is available in two
strengths, 5 mcg/dose and 10 mcg/dose. Patients should
be started on 5 mcg twice daily and increased to 10 mcg
twice daily if desired outcomes have still not been
achieved.   Bydureon® is the extended-release version
of exenatide, making it a convenient option since it is
only administered once weekly. The dosage of exenatide
extended-release is 2 mg once weekly, and it is available
both in a single dose pen or vial (requiring
reconstitution).   Additionally, exenatide extended-
release should not be used in combination with
exenatide immediate-release, and its use with prandial
insulin has not been studied.   Extended-release
exenatide also has a boxed warning for risk of thyroid c-
cell tumors and should not be used in patients with a
history of medullary thyroid cancer (MTC) or those with
multiple endocrine neoplasia syndrome type 2 (MEN 2).

Liraglutide
Liraglutide is currently sold under multiple brand
names, each with a different label indication. Liraglutide
for weight loss (Saxenda®) is a once-daily injection used
for chronic weight management in patients suffering
from weight-related complications/obesity.   Liraglutide
for weight loss is dosed starting at 0.6 mg daily without
regard to meals and increased weekly until a dose of 3
mg is reached.   Additionally, liraglutide for weight loss
should not be used in combination with insulin and it is
not indicated to treat type 2 diabetes.    The
cardiovascular benefits of liraglutide for weight loss
have not been well established at this time.   It is
important to note, that weight loss should be evaluated
after 12 weeks at the maximum tolerated dose or 16
weeks after initiation of therapy. Liraglutide for weight
loss should be discontinued if at least 4% to 5% of
baseline body weight loss has not been achieved.    In a
clinical trial, liraglutide for weight loss was associated
with a reduction in waist circumference from baseline of
6 centimeters and systolic blood pressure of -3.0 from
baseline.

Victoza® is also a once-daily injection, but it is approved
to treat type 2 diabetes in addition to a healthy diet and
lifestyle.   Dosing for this agent starts at 0.6 mg once 
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daily for 1 week, with the ability to increase up to 1.2 mg
daily after week 2 if goals are still not achieved. The max
dose of liraglutide for diabetes is 1.8 mg daily if
additional glucose control is needed.   Liraglutide for
diabetes can be used in addition to other antidiabetic
medications, including insulin.   In a clinical trial,
liraglutide for diabetes was proven to significantly
reduce the risk of MACE in patients with type 2 diabetes
and showed a mean HbA1c lowering of 1.1 and 0.8 (1.8
mg and 1.2 mg dose respectively) from baseline.
Additionally, in clinical trials, for patients diagnosed with
type 2 diabetes and chronic kidney disease, once-daily
liraglutide offered renal protective effects.  Similar to
exenatide, both of these products carry a boxed
warning for risk of MTC and use should be avoided in
those with a history of this condition or in patients with
MEN 2.

Dulaglutide
Dulaglutide is currently marketed under the brand
name Trulicity®, and it is FDA-approved to treat type 2
diabetes in addition to a healthy diet and exercise.   
 This medication can be used alone or in combination
with other antidiabetic medications. It can also be used
instead of metformin in patients who are unable to
tolerate it. Dulaglutide is a subcutaneous injection that
is administered once weekly.    Patients are typically
started on a low dose of 0.75 mg once weekly and can
be increased to 1.5 mg after 4 to 8 weeks, then
continually increased in 4-week intervals to a max dose
of 4.5 mg once weekly if HbA1c is still not at goal.
During clinical trial, both 0.75 mg and 1.5 mg of
dulaglutide were associated with HbA1c lowering of 0.7
to 0.8 from baseline.  Additionally, dulaglutide may
provide benefits for patients at high risk of MACE or
who would benefit from weight loss.  Notably,
dulaglutide should not be used in patients with pre-
existing severe gastrointestinal disease. Just as with the
agents discussed previously, dulaglutide also carries a
boxed warning for risk of MTC and use should be
avoided in those with a history of this condition or in
patients with MEN 2. 

Lixisenatide
Lixisenatide is sold under the brand name Adlyxin®,
which is a subcutaneous injection.   Like other GLP-1 RA
therapies, it is FDA-approved to treat type 2 diabetes in
addition to a healthy diet and exercise.   Lixisenatide is
started at 10 mcg once daily for 14 days and increased
to 20 mcg once daily on day 15. This medication should
be taken within one hour of the first meal of the day.    
 It can be used as a monotherapy those unable 

Semaglutide
Semaglutide is currently marketed under three different
brand names, each of which is slightly different
depending on the dosage form or approved use. Both
Ozempic® and Rybelsus® are approved to treat type 2
diabetes in patients who are not achieving their HbA1c
goal with other therapies.     Each agent can be used as
monotherapy if patients are intolerant to or failed
therapy with metformin. 

Semaglutide subcutaneous injection (Ozempic® ) is
administered once weekly, which also may improve
cardiovascular outcomes in patients who are at high risk
of a cardiovascular event.  Semaglutide subcutaneous
injection is dosed at 0.25 mg once weekly for 4 weeks,
then increased to 0.5 mg once weekly. The dose can be
increased to 1 mg once weekly after 4 weeks on the 0.5
mg/week dose if needed to achieve glycemic goals.
Semaglutide subcutaneous injection may increase
further to 2 mg once weekly after 4 weeks on the 1
mg/week dose if needed to achieve glycemic goals
(maximum: 2 mg/week).    The lower initial dose (0.25
mg weekly) is intended to reduce GI symptoms; it does
not provide effective glycemic control.   Semaglutide oral
tablet (Rybelsus® ) is taken once daily, 30 minutes
before the first food or beverage of the day and with
only 4 ounces of water.   Semaglutide oral tablet was
designed to alleviate the administrative burden for
patients that injections often cause. Semaglutide oral
tablet is dosed at 3 mg once daily for 30 days, then
increased to 7 mg once daily.    For additional glucose
control, the dose may be increased to 14 mg once daily
after 30 days on the 7 mg dose.    The 3 mg tablet is
associated with less GI upset, but it is important to note
it does not provide adequate glycemic control.     

High-dose (HD) semaglutide (Wegovy® ) was approved
in 2021 for weight management alone, making it the
newest GLP-1 to be approved for this indication.   In
clinical trial, once weekly semaglutide 2.4 mg injection
provided safe and caused significant weight loss among
those who were overweight or obese without type 2 
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to tolerate metformin but can be used in combination
with other antidiabetic therapies as well. In clinical trials,
patients receiving 20 mcg of lixisenatide showed a mean
reduction of 0.83 from baseline in HbA1c.    This
medication has not been studied in combination with
short-acting insulin or in patients with a history of
gastroparesis.   It is important to note that lixisenatide
has not yet been associated with any improvement in
cardiovascular or renal outcomes.
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diabetes.   On average, patients showed a weight loss of
14.9% total body weight vs. 2.4% seen with placebo
alone.   HD-semaglutide also showed beneficial effects
in improving cardiovascular outcomes for patients and
lowering systolic blood pressure.   Of the patients
receiving HD-semaglutide who were also diagnosed with
prediabetes at the beginning of the trial period, 84% of
those achieved normoglycemia by the end of the study.   
HD-semaglutide has proven itself as one of the better
agents to help patients manage their weight in the
absence of type 2 diabetes.

Mechanism for Weight Loss

The mechanism by which these agents cause weight
loss has long been of interest, given the more profound
effect seen by certain GLP-1 RAs. In general, GLP-1 RAs
increase satiety, decrease appetite and food
consumption and therefore limit calorie intake.   This
does not explain how or why certain GLP-1 RAs (such as
semaglutide or liraglutide) lead to more pronounced
weight loss than others (ex. albiglutide).    It seems the
weight-lowering effects seen with these agents rely
heavily on the doses used and the concentration of the
agents present in certain brain regions.   
Comprehensive studies conducted on semaglutide and
liraglutide to better identify their effects on obesity in
rodents show that the arcuate nucleus (within the
hypothalamus), area postrema, and nucleus tractus
solitarii play a crucial role in their weight-lowering
effects.      These brain regions are all impacted by
systemically administered GLP-1 RAs, which seem to
suppress the activity of meal initiation through their
neural pathway.        These studies also showed slight
differences in how the brain interacted with
semaglutide and liraglutide, which may explain why
their weight loss effects slightly differ.    It remains
unclear why albiglutide had a weaker weight-lowering
effect than other GLP-1 RAs but it is no longer a point of
investigation due to its removal from the market in
2017.

Currently, liraglutide and semaglutide are approved for
the treatment of obesity without concurrent type 2
diabetes.   Doses for these agents are nearly double
what they are for glycemic control alone. Dulaglutide is
currently being studied at higher doses for safety and
efficacy in the treatment of obesity without type 2
diabetes. It is important to note that to maintain weight
loss with these agents, GLP-1 RAs must be continuously
administered. Discontinuing their use after weight loss
has been achieved will likely result in weight trending to 

baseline values over the course of a few months.
Therefore, it is crucial for patients  receiving treatment
with these agents to understand the importance of
adherence to therapy and improved lifestyle choices to
achieve long-lasting results.

Tirzepatide

Tirzepatide (Mounjaro®) is a novel agent approved in
May 2022 for use in patients with type 2 diabetes. 
This medication is the first to promote insulin secretion,
inhibit glucagon release, and delay gastric emptying
through GLP-1 and GIP receptor agonism.    Tirzepatide
is known as a dual agonist due to its use of both
pathways and has demonstrated great glucose control
and weight loss effects.  Prior to its inception, focus was
placed on GLP-1 receptor agonism and creating
medications that would exploit that mechanism.    This
meant less attention was given to the impact GIP could
have for additional antidiabetic and weight loss benefits.
New research has shown that activation of both
receptors not only replicates normal physiology but
enhances the impacts the two have together.   Not only
has tirzepatide shown powerful effects on glucose
control and weight loss, but there is increasing evidence
of favorable cardiovascular outcomes as well. 

When compared with other GLP-1 RAs like liraglutide
and dulaglutide, tirzepatide was shown to have
equipotent HbA1C lowering effects and substantially
higher weight loss benefit.    When compared head to
head to semaglutide, tirzepatide 5 mg, 10 mg, and 15
mg lead to a 1.9 kg, 3.6 kg, and 5.5 kg greater weight
loss than 1 mg semaglutide.   Currently, tirzepatide is
approved for use in patients with type 2 diabetes to aid
in blood glucose control and HbA1c lowering.   
 However, studies have shown that the dual agonist
mechanism is anti-obesogenic and there is a push to
have tirzepatide approved for weight loss alone. 
 Tirzepatide is dosed at 2.5 mg once weekly for 4 weeks,
then increased to 5 mg once weekly. The dose can be
increased in 2.5 mg/week increments every 4 weeks if
needed to achieve glycemic goals (maximum weekly
dose: 15 mg/week).   As with other GLP-1 RAs, the lower
dose of tirzepatide is intended to reduce
gastrointestinal symptoms and does not provide
effective glycemic control.
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Conclusions

Generally, GLP-1 receptor agonists are well tolerated,
but there are several precautions to be aware of when
starting or managing a patient on these medications. All
medications within this class can cause gastrointestinal
side effects such as nausea, vomiting, and diarrhea. All
agents within this class should be avoided in patients
with type 1 diabetes, as current evidence does not
support their use in this patient population to achieve
glycemic control. The use of all agents should also be
avoided in patients who are pregnant, as they were not
studied originally in this population. Patients who have a
history of pancreatitis should not use any GLP-1
receptor agonist due to their chances of causing
hemorrhagic and non-hemorrhagic pancreatitis. GLP-1
RAs should not be used in combination with dipeptidyl
peptidase 4 (DPP-4) inhibitors, as there is no added
benefit to combining the two. 

Short-acting exenatide and lixisenatide should not be
used in patients with gastroparesis as they reduce
gastric transit time.   Long-acting GLP-1 RAs should be
used with caution in this patient population. Patients
with a history of medullary thyroid cancer or multiple
endocrine neoplasias are also generally advised to avoid
the use of GLP-1 RAs and tirzepatide.           Exenatide
twice daily should not be used in those with a creatinine
clearance less than 30 mL/min, while once weekly
should not be used in those with an estimated
glomerular filtration rate (eGFR) of 
<45 mL/min/1.73 m.       Lixisenatide should not be used
in patients with an eGFR of <30 mL/min/1.73 m.        
For those with renal impairment, liraglutide and
dulaglutide should be used cautiously. 

Warnings/Contraindications

Administration Technique
For all injectable GLP-1 RAs and GLP-1/GIP dual agonist
agents, subcutaneous administration technique
recommendations are similar across products. Patients
should be advised first to inspect their medication to
ensure the liquid is clear and no debris or discoloration is
present. All GLP-1 RAs should be injected into the
abdomen, thigh, or upper arm. Once an injection site is
selected, the area should be cleaned with an alcohol
swab and allowed to dry to prevent further discomfort
with the injection. Patients should rotate injection sites
with each dose.
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Targeted selection of these agents based on patient
specific factors can enhance outcomes for various
comorbid conditions. In those with atherosclerotic
cardiovascular disease, liraglutide, semaglutide, or
dulaglutide offer the most cardiovascular benefit based
on current studies.   In patients without ASCVD, 
long- over short-acting GLP-1 receptor agonists are
preferred due to patient convenience and better
glycemic efficacy.   In those who would benefit from
weight loss, semaglutide, liraglutide, or tirzepatide are
better options based on clinical trial data.   No matter
the individual struggles a patient is having, there is a
GLP-1/GIP RA that can help them achieve better control
over their type 2 diabetes and related conditions. The
future for the GLP-1 receptor agonists is bright, as much
research continues to be done on these agents to
maximize their weight loss and anti-diabetic effects.
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1. What is the mechanism of action for glucagon-
like peptide-1 receptor agonists?

a. Promote insulin secretion independently of glucose
load, while decreasing inappropriate glucagon
secretion
b. Promote insulin secretion after an oral load of
glucose and inhibit glucagon secretion while delaying
gastric emptying
c. Reduce insulin secretion after a load of oral glucose
and increase glucagon secretion
d. Reduce insulin secretion independently of oral
glucose load, while increasing glucagon secretion 

2. Which patient would be a candidate to receive
treatment with Victozaâ?

a. 30 YOF with type 2 diabetes who is currently
pregnant
b. 40 YOM with type 1 diabetes and high risk for
cardiovascular disease
c. 52 YOF with type 2 diabetes who is also taking a
DPP-4 inhibitor
d. 45 YOM with type 2 diabetes and a history of stroke

3. If a patient does NOT have type 2 diabetes, but
has a BMI ≥ 30 kg/m2 (obese) which GLP-1 RA
would be best for this patient?

a.  dulaglutide
b. exenatide immediate release
c.  High-dose semaglutide
d.  lixisenatide 

4. Which best describes the mechanism by which
GLP-1 RAs promote weight loss?

a. Increasing amounts of endogenous incretin
hormones increase the fat-burning process within
adipose tissue
b. GLP-1 RAs promote satiety, decrease appetite, and
limit caloric intake to promote weight loss
c. GLP-1 RAs do not cause a pronounced enough
weight loss to consider this relevant
d. Increasing circulating GLP-1 levels increase
metabolism thereby burning stored fat.

6. Which of the following diagnoses are a
contraindication to GLP-1 RAs?

a. Colorectal cancer
b. Pancreatitis
c. Cardiovascular disease
d. Osteoporosis

7. A patient has been taking Trulicityâ 0.75 mg
once weekly for 7 weeks now, but their HbA1c
has not responded to the addition of this
therapy. What is the most appropriate
adjustment to therapy to achieve the desired
HbA1c lowering?

a. Increase the dose to 1.5 mg once weekly for at
least 4 weeks
b. Increase the dose to 4.5 mg once weekly for
chronic therapy
c. Stop Trulicityâ as it is ineffective for this patient
d. Add another GLP-1 RA such as Victozaâ to lower
HbA1c

8. If a patient has type 2 diabetes and
atherosclerotic cardiovascular disease, which
GLP-1 RA would offer cardioprotective effects
that would benefit this patient?

a.  exenatide immediate release
b.  exenatide extended-release
c. dulaglutide
d.  lixisenatide 

9. What is the mechanism of action of
tirzepatide (Mounjaroâ)?

a. Increase insulin secretion after an oral load of
glucose and decrease glucagon secretion by
mimicking endogenous GLP-1
b. It is an agonist to both GLP-1 and GIP to promote
insulin secretion, inhibit glucagon release, and delay
gastric emptying
c. Increases insulin secretion and glucagon release
through agonism of the GIP receptor
d. Reduces insulin secretion and promotes glucagon
release and gastric emptying via dual agonism of
GLP-1 and GIP

Questions for Pharmacists: a. They will taper off after 6 months 
b. This is a lifelong therapy to see weight loss effects
c. Most patients will discontinue use after 1 year
d. Patients stop taking it once they reach their weight
loss goal

5. When a patient is initiated on a GLP-1 RA
for weight loss, how long must they
remain on the drug to see weight loss
benefits?



1. What is the mechanism of action for
glucagon-like peptide-1 receptor agonists?

a. Promote insulin secretion independently of
glucose load, while decreasing inappropriate
glucagon secretion
b. Promote insulin secretion after an oral load of
glucose and inhibit glucagon secretion while delaying
gastric emptying
c. Reduce insulin secretion after a load of oral
glucose and increase glucagon secretion
d. Reduce insulin secretion independently of oral
glucose load, while increasing glucagon secretion 

2. Which best describes the mechanism by which
GLP-1 RAs promote weight loss?

a. Increasing amounts of endogenous incretin
hormones increase the fat-burning process within
adipose tissue
b. GLP-1 RAs promote satiety, decrease appetite, and
limit caloric intake to promote weight loss
c. GLP-1 RAs do not cause a pronounced enough
weight loss to consider this relevant
d. Increasing circulating GLP-1 levels increase
metabolism thereby burning stored fat

3. Which GLP-1 RA is available in an oral tablet?

a. Dulaglutide
b. Lixisenatide
c. Exenatide
d. Semaglutide 

4. If a patient is coming to pick up a prescription
for their new Trulicity injection, what is an
important over-the-counter product to ensure
they also leave the pharmacy with?

a. Vitamin B
b. Calcium supplement
c. Alcohol swabs
d. Chlorhexidine solution

Questions for Pharmacy
Technicians:

5. Which of the following diagnoses are a
contraindication to GLP-1 RAs?

a. Colorectal cancer
b. Pancreatitis
c. Cardiovascular disease
d. Osteoporosis

6. If a patient has type 2 diabetes and atherosclerotic
cardiovascular disease, which GLP-1 RA would offer
cardioprotective effects that would benefit this
patient?

a.  exenatide immediate-release
b.  exenatide extended-release
c.  Dulaglutide
d.  Lixisenatide

7. What is the mechanism of action of Tirzepatide
(Mounjaro)?

a. Increase insulin secretion after an oral load of glucose
and decrease glucagon secretion by mimicking
endogenous GLP-1
b. It is an agonist to both GLP-1 and GIP to promote insulin
secretion, inhibit glucagon release, and delay gastric
emptying
c. Increases insulin secretion and glucagon release through
agonism of the GIP receptor
d. Reduces insulin secretion and promotes glucagon
release and gastric emptying via dual agonism of GLP-1
and GIP
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Introduction:
Pneumococcal disease is defined as any infection caused by streptococcus pneumoniae bacteria. Streptococcus
pneumoniae are gram-positive, facultative anaerobic bacteria and have over 100 different serotypes.  Pneumococcal
infections can range from pneumonia, meningitis, bacteremia, otitis media, and sinusitis. Invasive pneumococcal
disease cases have dramatically decreased since the approval of a pneumococcal vaccine in 2000.  However, it is
estimated that pneumococcal pneumonia causes over 150,000 hospitalizations each year in the United States, and
pneumococcal meningitis and bacteremia were fatal for over 3,000 people in 2019.  This disease typically presents in
young children, but it can also affect adults with certain risk factors.  These risk factors include adults aged 65 years
or older, alcoholism, smoking, chronic heart, lung, kidney, or liver disease, diabetes, and any condition or medication
that weakens the immune system.  Streptococcus pneumoniae can be transmitted directly transmitted through
respiratory droplets or through autoinoculation in carriers of the bacteria. There are several vaccines available to
help prevent pneumococcal infections.  
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Pneumococcal Vaccines Today:
Currently, there are two kinds of pneumococcal vaccines available: conjugate and polysaccharide vaccines. A
polysaccharide vaccine is made of long sugar molecules (polysaccharides) that resemble the surface of streptococcus
pneumoniae. These polysaccharides then elicit an immune response. A conjugate vaccine attaches a protein to the
polysaccharide, which elicits a better immune response to the vaccine.
 
Pneumococcal conjugate vaccines include PCV 13 (Prevnar 13®), PCV15 (Vaxneuvance™), and PCV20 (Prevnar 20™).
PCV13 was approved in 2010 and covered 13 strains of pneumococcal bacteria. PCV15 was approved in 2021 and had
additional coverage for strains 22F and 33F. PCV20 was also approved in 2021 with additional coverage for strains 8,
10A, 11A, 12F, and 15B. The pneumococcal polysaccharide vaccine is PPSV23 (Pneumovax 23®).
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Serotypes PCV13 PCV15 PCV20 PPSV23

1 x x x x

2    x

3 x x x x

4 x x x x

5 x x x x

6A x x x  

6B x x x x

7F x x x x

8   x x

9N    x

9V x x x x

10A   x x

11A   x x

12F   x x

14 x x x x

15B   x x

17F    x

18C x x x x

19A x x x x

19F x x x x

20    x

22F  x x x

23F x x x x

33F  x x x

Who needs a
pneumococcal vaccine
and when? 

The CDC immunization schedule
recommends pneumococcal
vaccinations for children under 5
years old and adults older than
65 years old. It is also
recommended that adults aged
19 through 64 with certain
medical conditions also be
vaccinated for pneumococcal
disease. These medical
conditions include alcoholism,
cerebrospinal fluid leak,
diabetes, people who smoke
cigarettes, or any
immunocompromising
condition. The CDC
immunization schedules have
been updated with the approval
of PCV 15 and PCV 20.

PPSV was approved in 1983 and
covers 23 strains. It is important
to note that PPSV23 does not
cover the 6A strain of
streptococcus pneumoniae. 
 The most likely strains of
streptococcus pneumoniae to
cause serious disease are 1, 4,
5, 7F, 8, 12F, 14, 18C, and 19A. 11

3

2



Old Recommendations & Flow Chart: 14

The previous recommendations stated that patients 65 years and older who were
pneumococcal vaccine naïve only required one dose of PPSV23. Patients may receive a
PPSV23 vaccine before 65 years of age if they have lung, liver, or heart disease, diabetes,
alcoholism, or if they smoke cigarettes. They must then wait five years from the previous
dose, or until they turn 65, to receive a second dose of PPSV23. If the patient has a
cerebrospinal fluid leak, cochlear implant, or an immunocompromising condition, they
should receive PCV13 and then at least eight weeks be vaccinated with PPSV23.5



The current recommendations include the newly approved PCV15 and PCV20 pneumococcal
vaccines. Pneumococcal vaccine naïve patients 65 years or older or aged 19 to 64 with the
previously mentioned risk factors should receive either a PCV20 or PCV15 vaccine. If PCV20 is
used, the patient’s pneumococcal vaccines are complete. Even if the patient has a risk factor
that indicates a pneumococcal vaccine between the ages of 19-64, and they receive PCV20,
they do not need further pneumococcal vaccines at age 65 or older. If the patient receives
PCV15, it should be followed by one dose of PPSV23 one year later. If patients had previously
received PPSV23 but have not received any conjugate vaccine, you may administer one dose
of PCV20 or PCV15 at least one year after their PPSV23 vaccination. Recommendations for
patients with prior PCV13 vaccinations are currently pending further evaluation. But the CDC
has stated that these patients may receive one dose of PCV20 if PPSV23 is not available. 

Pneumococcal vaccine schedules for children under 5 years of age have not changed.
Children ages 2 months to 15 months should receive 4 doses of PCV13. The vaccines are
given at 2 months, 4 months, 6 months, then a final dose 6 to 9 months after the 3rd dose. If
a child between the ages of 24-59 months has not previously completed their series, they
should receive one dose of PCV13 to complete their series.
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Upon the approval of the new vaccines, the Advisory
Committee on Immunization Practices (ACIP)
Pneumococcal Vaccines Work Group reviewed available
data to update the current recommendations. They hoped
to maximize pneumococcal disease prevention among
adults, reduce disparity, and simplify recommendations to
improve vaccine uptake.  It is expected that vaccine
coverage will improve and prevent more pneumococcal
diseases. The cost-effectiveness of the new
recommendations compared to the old recommendations
were studied by the CDC and were found to provide cost-
savings in all scenarios for the use of either PCV20 alone or
PCV15 in series with PPSV23 for all adults ages 65 years or
older.  This, along with the mechanism of the conjugate
vaccine, is the likely basis for the new ACIP
recommendation of one PCV20 vaccine to complete a
patient’s pneumococcal immunizations. 

The immunogenicity and safety of PCV20 were studied in a
phase II study of adults aged 60-64 and in two phase III
RCTs among adults 18 years and older compared with
PCV13 and PPSV13. None included adults with
immunocompromising conditions, but adults with stable
medical conditions were included. PCV20 recipients
appeared to have lower geometric mean antibody titers
(GMTs) for 12 to 13 of the 13 shared PCV13 serotypes.
However, compared to PPSV23, PCV20 had higher GMTs
for six of the seven serotypes included in PCV20 but not
PCV13. 

Why PCV20?

A Handy Tool 
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adverse reactions >10% were pain at the injection site
(>50%), muscle pain and fatigue (>30%), headache
(>20%), and arthralgia (>10%).   Adverse reactions
reported for PCV13, such as immune system disorders,
skin and subcutaneous tissue disorders, blood and
lymphatic system disorders, general disorders, and
administration site conditions, are relevant to PCV20
due to the similarities in manufacturing and their
formulation. There is currently no recommendation for
use of PCV20 in pregnant or lactating women.
Contraindications to PCV20 include severe allergic
reactions to any component of PCV20 or to diphtheria
toxoid.  
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The Specifics of PCV20

Although the new recommendations are simplified,
questions and confusion on recommendations for
patients who have previously received a pneumococcal
vaccine may still arise. PneumoRecs VaxAdvisor is a
CDC-sponsored, downloadable application for your
iPhone or Android device that allows providers to enter
patient-specific information to determine the current
ACIP recommendation on a pneumococcal vaccine, or
the lack thereof, for that patient. A web version is also
available. This is a helpful and time-saving tool that can
be utilized to guide the most appropriate
recommendation for your patient.

PCV20 is FDA-approved for adults 18 years of age and
older. PCV20 is supplied as a single-dose prefilled syringe
containing a 0.5 mL suspension for intramuscular
injection. PCV20 may arrive at temperatures between
36°F to 77°F but should be stored refrigerated at 36°F to
46°F. The vaccine should never be frozen, and if it is
frozen, discard the vaccine. Once taken from
refrigeration, PCV20 should be administered as soon as
possible. However, PCV20 may be administered if the
total time out of refrigeration has not exceeded 96 hours. 

Prior to the administration of the vaccine, the provider
should inform the patient of the potential benefits and
risks of PCV20 and instruct them to notify a healthcare
professional should they suspect any adverse reactions.

Adverse reactions most reported in adults 18 through 59
years of age were pain at the injection site (>70%), muscle
pain (>50%), fatigue (>40%), headache (>30%), and
arthralgia and injection site swelling (>10%). In adults 60
years of age and older, the most reported solicited 



Questions for Pharmacists:

7. Which of the following likely strains of
streptococcus pneumoniae to cause
serious disease are included in PCV20, but
not PCV13? (Select all that apply) 

a. 8
b. 6A
c. 10A
d. 12F

2. Which of the following medical
conditions do not increase the risk for
invasive pneumococcal disease? 

a. Asthma 
b. Diabetes
c. Hypertension
d. Cirrhosis

3. A three-year-old child has received three
doses of PCV13 but never completed their
series by getting the fourth dose. Which
pneumococcal vaccine should be given
today?

a. None. They are past the point of completing the
series. 
b. Give PCV13 today and restart the four-dose series. 
c. Give one dose of PCV13 today and the child's
childhood series is complete. 
d. Give one dose of PCV20 today and the child’s
pneumococcal vaccine series is complete. 

4. True or False - Conjugate vaccines elicit a
better immune response than a
polysaccharide vaccine

5. What is the most common adverse event
reported with PCV20?

a. Injection site pain
b. Arthralgia
c. Headache
d. Fatigue

1. Which of the following is not caused by
streptococcus pneumonia?

a. Otitis Media
b. Strep Throat
c. Meningitis
d. Pneumonia

6. Mr. T, a 71-year-old male, presents to
your pharmacy wanting to catch up on his
vaccinations. He knows he needs an
annual influenza vaccine, and that he has
risk factors that require him to get his
pneumonia vaccine every 5 years but he
can’t remember when the last pneumonia
vaccine was that he had. You check your
records and the patient received PCV13 at
age 49, PPSV23 at age 50, PPSV23 at age 57,
and PPSV23 at age 65. 

Now six years later, which course of action
would you recommend for Mr. T? 

a. Asthma 
b. Diabetes
c. Hypertension
d. Cirrhosis

True
False



1.    Which of the following is not caused by
streptococcus pneumonia?

a.    Otitis Media
b.   Strep Throat
c.    Meningitis
d.   Pneumonia

2.    Which of the following medical conditions
do not increase the risk for invasive
pneumococcal disease? 

a.    Asthma 
b.   Diabetes
c.    Hypertension
d.   Cirrhosis

Questions for Pharmacy
Technicians:
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3. What is the most common adverse event reported
with PCV20?

a. Injection site pain
b. Arthralgia
c. Headache
d. Fatigue

4. True or False- Conjugate vaccines elicit a better
immune response than a polysaccharide vaccine

5.    Which of the following is correct regarding the
storage or administration of PCV20? 

a.    PCV20 may be permanently stored at room temperate.
b.   PCV20 may be permanently stored in the freezer at
temperatures between –13°F to 14°F. 
c.    PCV20 may be administered if the total time out of
refrigeration has not exceeded 96 hours. 
d.   If stored in the freezer, the vaccine must thaw at room
temperature for one hour before administration. 

https://www.cdc.gov/vaccines/vpd/pneumo/hcp/about-vaccine.html
https://www.merckvaccines.com/pneumovax23/pneumococcal-serotypes/#:~:text=PNEUMOVAX%2023%20is%20a%20vaccine
https://www.cdc.gov/pneumococcal/vaccination.html
https://www.cdc.gov/pneumococcal/about/facts.html
https://www.cdc.gov/pneumococcal/surveillance.html
https://www.cdc.gov/pneumococcal/clinicians/streptococcus-pneumoniae.html#:~:text=Streptococcus%20pneumoniae%20are%20lancet%2Dshaped
https://www.cdc.gov/pneumococcal/clinicians/transmission.html
https://www.immunize.org/askexperts/experts_pneumococcal_vaccines.asp
https://www.cdc.gov/vaccines/acip/recs/grade/pneumo-pcv20-age-based-etr.html
https://fda.report/media/149987/Package+Insert+-+PREVNAR+20.pdf
https://www.cdc.gov/vaccines/schedules/hcp/imz/adult.html
https://www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf
https://www.cdc.gov/vaccines/vpd/pneumo/hcp/pneumoapp.html
https://www.cdc.gov/mmwr/volumes/71/wr/mm7104a1.htm


The Kentucky Pharmacy Education & Research Foundation is accredited by The Accreditation Council for Pharmacy
Education as a provider of continuing Pharmacy education.

 
 

CONTINUING
EDUCATION

2023Answer Sheet
This activity is a FREE service to members of the Kentucky Pharmacists Association. 

 The fee for non-members is $30. Mail completed forms to: KPERF, 96 C Michael Davenport Blvd., Frankfort,
KY 40601, or SCAN THE QR CODE below and save time and money. Credit will be applied to your CPE

Monitor Profile.

Title: An Update on Pneumococcal Vaccine
Recommendations

Name: ____________________________________ 

Email: ____________________________________ 

NABP eProfile ID #: _________________________________ 

Birthdate (MM/DD): ____________________________________ 

Please circle: Pharmacist or Technician

Completion Date: ____________________________________ 

PLEASE CIRCLE THE APPROPRIATE ANSWERS:

INFORMATION PRESENTED IN THE ACTIVITY:

MET MY EDUCATIONAL NEEDS

FIGURES AND TABLES WERE USEFUL 

ACHIEVED THE STATED OBJECTIVES

POSTTEST WAS APPROPRIATE 

WAS WELL WRITTEN

COMMERCIAL BIAS WAS PRESENT 

IS RELEVANT TO MY PRACTICE

__ YES  __ NO

__ YES  __ NO

__ YES  __ NO

__ YES  __ NO

__ YES  __ NO

__ YES  __ NO IF YES, PLEASE EXPLAIN ON A SEPARATE SHEET

uNMET OBJECTIVES: __________________________________________________________________________ 

__ YES  __ NO

UNIVERSAL ACTIVITY #: 0143-0000-23-004-H06-P /T |  CONTACT HOUR: 1 | EXPIRES: 2/1/2026

1. A B C D 2. A B C D 3. A B C D 4. A B 

5. A B C D 6. A B C D 7. A B C D

NOTE TO PHARMACY TECHNICIANS: YOU WILL ONLY ANSWER QUESTIONS 1-5

Scan the QR Code to submit
your answer sheet online

https://www.lecturepanda.com/v2/register/ag1zfnJ4Y2V0cmFja2VychMLEgZDRVVzZXIYgICA8sSI9AkM/ag1zfnJ4Y2V0cmFja2VycicLEgZDRVVzZXIYgICA8sSI9AkMCxIHTGVjdHVyZRiAgJDT8ezLCww/new


 PHARMACY MARKETING GROUP, INC 

By Don. R. McGuire Jr., R.Ph., J.D. 

 

This series, Pharmacy and the Law, is presented by Pharmacists Mutual Insurance Company and your 
State Pharmacy Association through Pharmacy Marketing Group, Inc., a company dedicated to providing 
quality products and services to the pharmacy community. 

 

AND THE LAW 

 Pharmacists are increasingly given options to
become more involved in patient care. Some of
these options result in a pharmacist prescribing
or initiating drug therapy. While the end result of
these activities is very similar, legally, they are
quite distinct. Collaborative Practice
Agreements (CPA) are generally categorized as
collaborative prescribing while 
Statewide Protocols (SP) are classified as
autonomous prescribing. Let's explore the
distinctions in more detail. 

 
A CPA is a formal agreement between a
pharmacist and a prescriber under which the
pharmacist provides certain patient care
functions, such as the initiation, monitoring,
modifying, and/or discontinuing of drug therapy.
Most states have laws that authorize CPAs.
However, there is considerable variation in what
practices, and to what extent, are allowed. The
CPA must fall within the guidelines dictated by
the law authorizing them. The CPA should be
specific about the patient care functions
delegated to the pharmacist and the guidelines
for the pharmacist's performance of those
functions. 

The nature of a CPA limits the pharmacist's
intervention only to specific patients of the
CPA's prescriber.  

An SP is different in that it is not limited to a
particular pharmacist or particular prescriber.
An SP is issued by a state agency such as the
Board of Pharmacy. The Board of Pharmacy may
act in conjunction with other agencies, 
including the Board of Health. 

The SP is issued within the guidelines set by the
state law or regulation that authorizes SPs. The
SP authorizes any qualified pharmacist to
provide the clinical service described in the SP.
Most SPs 
authorize the pharmacist to prescribe 
and dispense a certain drug or class of drugs to
fill the needs of the class of patients covered by
the SP. Thus, an SP permits the pharmacist to
intervene and provide services to a broader base
of patients. 

The training and education needed by the
pharmacist to fulfill the clinical activities is
provided in the law or regulation authorizing the
CPA or SP. Any pharmacist wanting to expand
the clinical services they offer should approach
the addition of new clinical services
methodically. What activities are authorized in
your state for a CPA or an SP? It makes sense to
proceed if your practice has a significant 
population of patients who could benefit from
these additional services and you have the
physical facilities to provide the services. These
populations might be diabetics, asthmatics, or
patients with other medical conditions. Once you
have decided on a service to add to your
practice, you need to examine whether you are
competent and qualified to provide that service.
If not, you should register for and obtain the
needed training and certification. A pharmacist
must comply with the procedures and
recordkeeping required by the authorizing law or
regulation. 

COLLABORATIVE PRACTICE AGREEMENTS 
AND STATEWIDE PROTOCOLS 



As with any new activity, there will be an
increase in your liability exposure. However, that
exposure can be managed through an effective
risk management program. Analyze the possible
risks in advance of implementing the service and 
incorporate best practices in your procedures to
mitigate those risks. A thorough understanding
of the requirements and responsibilities under
the CPA or SP is essential. Continuous
monitoring of the quality of the services
rendered is necessary to adjust procedures as
situations change. 

Another component of a good risk management
program is to have the proper insurance
coverage in place. Consult with your insurance
agent regarding coverage for your new service.
No expansion of services is without risk, but
effective policy and procedures can minimize
those risks to a manageable level. 

Keep your eyes and mind open when providing a
new service. Research and proper preparation
enables you to expand your practice within your
risk tolerance benefiting both you and your
patients. 

 

© Don R. McGuire Jr., R.Ph., J.D., is General 
Counsel, Senior Vice President, Risk 
Management & Compliance at Pharmacists 
Mutual Insurance Company. 
 
This article discusses general principles of law 
and risk management. It is not intended as legal 
advice. Pharmacists should consult their own 
attorneys and insurance companies for specific 
advice. Pharmacists should be familiar with 
policies and procedures of their employers and 
insurance companies, and act accordingly. 
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The state of Kentucky made a huge advancement for pharmacists with the passing of House Bill 48 last year, and
KPhA continues to advocate for pharmacists getting reimbursement for services that they are already providing
to patients. As future pharmacists, students are excited to be entering a field with growing possibilities. 

Students are at a unique advantage of not having to describe their ideal daily tasks at this moment because new
roles and responsibilities are still under development for what pharmacists can do within the scope of their
practice. So, while future pharmacists are applauding the works and efforts of current pharmacists to pave the
way for advancements in the field of pharmacy, students are pondering how we are going to not only uphold
those standards set by our predecessors but fill the growing roles they created. 

The strain that the pandemic placed on our healthcare system and its workers cannot alone explain the
conditions we are seeing in the pharmacy workplace.  While other healthcare professions continue to have
consistent employment and admission numbers in the academic setting, we are seeing pharmacy programs
around the country unable to fill their cohorts while still maintaining rigorous admission standards. Sullivan
University currently receives around 800 applicants for 50 seats in its Physician Assistant program. Students
denied admission to the P.A. program who have competitive applications are reached out to and asked about
their interest in pharmacy. 

Most students, including myself, had never considered the possibility of pursuing a career in pharmacy because
of the negative feedback we have received from advisors, professors, and pharmacists. Yet as a non-traditional
student at Sullivan University stated, “Eight years ago, my undergraduate advisor strongly suggested that I not
pursue pharmacy because the field was so saturated and overly competitive.” 

 As current pharmacists continue to advocate for our profession, and future pharmacists strive to fill those
created roles, it appears that we are all knowingly marching towards a profession full of burn-out due to
overwork and understaffing as we struggle to fill preexisting and newly created roles with fewer pharmacists.
Recently, I astonished a doctor when I told him that pharmacists do not just work in community retail or the
basement of a hospital counting pills. We then spent the next 15 minutes talking about what pharmacists can
currently do within their scope of practice and the advancements the profession is making. Our role as
pharmacists may be expanding, but the decrease in the pharmacy workforce is really only being discussed
amongst ourselves. Unless WE, as pharmacists, change the conversation and whom we are having the
conversation WITH, our advancing roles are going to leave areas of pharmacy underserved. This will ultimately
create gaps in care for our patients because we do not have enough trained pharmacists to fill the preexisting
roles, let alone the expanding roles we are creating in the field of pharmacy. 

Growing Roles with
Decreasing Numbers

By Jenna Brodey, SUCOPHS Student Representative

Campus Corner



By Rosa Mejia-Cruz

All in the Family: Pharmacy
Alumni Celebrate National

Pharmacist Day

Campus Corner
While working the old-fashioned soda fountain at his local
pharmacy, a teenage Bill Borders pondered how it would
feel to be the professional behind the medication
counter. Borders admired the pharmacist’s ability to build
relationships with each patient and their influence on
keeping the community healthy. This curiosity resulted in
a chain of events that would inspire six of his family
members to pursue pharmacy at the University of
Kentucky.

Borders graduated from the University of Kentucky
College of Pharmacy (UKCOP) with a Bachelor of
Pharmacy degree in 1959 and achieved his dream of
owning a pharmacy soon after. His daughters, Mary Lee
Snodgrass (’83), Cathy Hance (’89), and Anne Marie
Megibben (’92), grew up in the pharmacy environment,
watching their father become a community pillar through
pharmacy practice.

“We grew up in our dad’s drugstore,” said Snodgrass, “and
that’s all I’ve ever known. I was only ever going to go to
the University of Kentucky. I didn’t even think about going
anywhere else.”

Cathy Hance recalls spending her days working at the
front of the pharmacy with her siblings. “Our parents had
seven children, so, at any given time, between two and
five kids were working at the pharmacy simultaneously,”
said Hance. “I started working when I was five years old,
dusting shelves when I could barely reach and worked
there until I was nearly thirty years old.” She later became
co-owner of a compounding pharmacy with her younger
sister Anne Marie Megibben, whom she calls “pharma-
sis.”

Hance’s daughter, Catie Hance, Pharm.D. (’21), recalls a
similar experience working in her mother’s pharmacy as a
12-year-old and being equally inspired.
“I just knew that the UK College of Pharmacy was where I
wanted to go and follow in my mother’s and brother
Bland’s footsteps. I loved when I finally reached the point
in school where I could converse about pharmacy with
them. I knew more and could talk shop on a different
level with them.”

As a kid growing up a diehard Kentucky basketball fan,
you dream about playing for the school. I always wanted
to attend UKCOP because  I knew about its incredible

"history and reputation," said Hance's son, Bland Hance,
Pharm.D. (' 16). "It was an honor to be admitted to a top-
ranked pharmacy school, and the first time I wore my
white coat, I felt like I was suiting up for Coach Calipari,"
he joked. Bill Borders has attended the white coat
ceremonies of three grandchildren: Bland Hance, Catie
Hance, and current first-year pharmacy student Raegan
Borders. Mary Lee Snodgrass credits her father's
outstanding reputation as a primary influence in
choosing the profession.

"Through owning that pharmacy, he was, and still is, so
respected in our community," she said. "He touched
many lives, and that desire continued through my sisters
and me."

The biggest surprise for everyone has been comparing
the evolution of pharmacy practice and the UKCOP
curriculum. For Bill Borders, being a pharmacist primarily
involved filling prescriptions and counseling patients, and
he recognizes how much the role has expanded since his
time at UKCOP.

"I'm so proud of my family," said Borders. "They practice
pharmacy the way it should be practiced – at the top of
their license. You don't realize as you're going through
your job every day how much you influence others. I am
proud they thought so much of my profession to carry on
this wonderful tradition."

Mary Lee Snodgrass, Cathy Hance, and Anne Marie
Megibben now work together through Snodgrass's
wellness practice at Sheldon's Pharmacy in Bowling
Green, Kentucky. Their focus is one-on-one patient care
through wellness, preventative health, and bio-identical
hormone therapy. They share 1,100 patients and help
each other provide quality care via telehealth.

"It's lovely getting to work with your siblings and sharing
this life experience with them," said Snodgrass. "We
often take over at family gatherings and love to talk
pharmacy, even if the rest of our family roll their eyes a
little bit."

National Pharmacist Day is observed each year on Jan. 12
to celebrate pharmacists' exceptional work in patient-
centered care.

Campus Corner

https://pharmacy.uky.edu/


PAAS National LLC 
Expert Third-Party Audit Assistance and FWA/HIPAA Compliance 
160 Business Park Circle | Stoughton, WI 53589 | p: 608-873-1342 | f: 608-873-4009

PAASNational.com 

Fraud, Waste, and Abuse Compliance Programs Are Not Optional 
PAAS National® analysts continue to see audits requesting documentation of compliance policies and procedures. FWA Training and 
OIG/GSA exclusion checks are not enough to be compliant as they do not constitute a compliance program. Since 2009, PAAS’ Fraud, 
Waste & Abuse and HIPAA Compliance program has been designed to meet CMS’ seven core elements required to adopt and 
implement an effective compliance program, which include: 

1. Written Policies, Procedures and Standards of Conduct 
2. Compliance Officer, Compliance Committee and High-Level Oversight 
3. Effective Training and Education 
4. Effective Lines of Communication 
5. Well Publicized Disciplinary Standards 
6. Effective System for Routine Monitoring and Identification of Compliance Risk 
7. Procedures and System for Prompt Response to Compliance Issues 

PBM Provider Agreements require pharmacies to have a compliance program that meets CMS standards, and they reserve the right to 
request documentation of your compliance policies and procedures. 
Consider the following: 

• OptumRx Section VIII Compliance; Fraud, Waste and Abuse (FWA); General Training; Audits - “A Network Pharmacy Provider 
involved in providing services for Medicare Part D/Medicaid Members is responsible for implementing a program to control 
FWA and to facilitate compliance in the delivery of Covered Prescription Services through the Medicare/Medicaid benefits.” 

• Humana’s 2022 Notice of Program Requirements - Humana’s Compliance Policy for Contracted Healthcare Providers explicitly 
states pharmacies must have a compliance program that meets the seven elements outlined by CMS, including written policies, 

procedures and standards of conduct. 
• PerformRx Pharmacy Compliance Attestation 2022/2023 - PerformRx requires attestations to the following: The pharmacy has 

implemented and maintains a compliance program that is consistent, at minimum, with applicable federal and state 
requirements, including, but not limited to the standards set forth in 42 CFR §423.504(b)(4)(vi) and other Centers for Medicare 

& Medicaid Services (CMS) guidance set forth in the Medicare Part D Prescription Drug Benefit Manual. 
• While not public, Express Scripts and Caremark also have explicit language to require a compliance program. See Caremark's 

2022 Provider Manual, Section 10.01.06 FWA program and Express Scripts 2022 Provider Manual with regards to maintaining a 
compliance program in accordance with CMS requirements. 

Ensure you have all your compliance bases met so you can provide proof when requested for credentialing or audit. Don’t have an 
FWA/HIPAA Compliance Program? Contact PAAS, info@paasnational.com or (608) 873-1342 and get started today! 
PAAS National® is committed to serving community pharmacies and helping keep hard-earned money where it belongs. 

By Trenton Thiede, PharmD, MBA, President at PAAS National®, expert third party audit assistance and FWA/HIPAA compliance. 

Copyright © 2022 PAAS National, LLC. Unauthorized use or distribution prohibited. All use subject to terms at 
https://paasnational.com/terms-of-use/. 
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Question:       
Every once in a while, I hear someone mention or I read
in a professional publication about something called
“CLIA” or a “CLIA-waived” test. What is that?

Response:       
“CLIA” stands for the Clinical Laboratory Improvement
Amendments of 1988, follow-on legislation designed to
update and improve similar legislation enacted during
1967.1 The initial legislation from the 1960s had been
adopted following the enactment of Medicare and
Medicaid, which opened the door for vulnerability to
fraud and abuse with claims for clinical laboratory
work. In addition, publicity about laboratory errors
dealing with pap smears heightened awareness of the
need for improvement in this area of health care. The
1967 legislation established minimum quality
requirements for clinical laboratories engaged in
interstate commerce.

Twenty years later, the media publicized issues with the
quality of laboratory testing and focused attention on
the number of clinical laboratories not subject to
federal standards or even state-level standards.  The
1988 legislation extended the federal regulatory reach
to include all facilities in the country doing clinical
laboratory testing for prevention, assessment,
diagnosis, or treatment of disease in the U.S., except
for that associated with clinical trials or basic research.

The reach of this legislation cannot be overstated.
Today there are approximately 260,000 CLIA-certified
laboratories in the country, performing over 7 billion
laboratory tests each year. The Centers for Disease
Control and Prevention has estimated that 70 percent
of medical decisions are dependent on the results of
laboratory tests.  The regulatory scheme for these
activities includes certification, accreditation, quality
assurance, and standard operating procedures. 

During 1997, the Food and Drug Administration
Modernization Act amended the criteria for CLIA-
waived clinical tests by defining them as being
“laboratory examinations and procedures that have
been approved by the Food and Drug Administration
for home use or that, as determined by the Secretary,
are simple laboratory examinations and procedures
that have an insignificant risk of an erroneous result,
including those that: a) employ methodologies that are
so simple and accurate as to render the likelihood of
erroneous results by the user negligible, or b) the
Secretary has determined pose no reasonable risk of
harm to the patient if performed incorrectly.”

As stated above, CLIA-waived tests are those deemed
sufficiently simple to perform and which represent a
low risk of error. Currently, some forty tests have been
classified as CLIA-waived under the relevant FDA
regulation. To enroll a site as an approved CLIA testing
location, one must apply using Form CMS-116, available
through the CMS CLIA website. 

References:
1] Clinical Laboratory Improvement Act of 1967, 81.
Stat.536, P.L. 90-174. 
2] Clinical Laboratory Improvement Amendments of
1988. 102 Stat. 2903, P.L. 100-578. 
3] Anon., Value of Lab Testing. American Clinical
Laboratory Association. https://www.acla.com.
4] Anon., Strengthening Clinical Laboratories. Centers
for Disease Control and Prevention (2018). 
 https://www.cdc.gov. 
5] Office of the Commissioner, FDAMA of 1997.
Rockville, MD: U.S. Food and Drug 
 Administration. https://www.fda.gov
6] 42 C.F.R. 493.15(c). 
7] https://www.cms.gov/Regulations-and-
Guidance/Legislation/CLIA/How_to_Apply_for_a_ 
 CLIA_Certificate_International_Laboratories.

Disclaimer: 
The information in this column is intended for
educational use and to stimulate professional
discussion among colleagues. It should not be
construed as legal advice. There is no way such a brief
discussion of an issue or topic for educational or
discussion purposes can adequately and fully address
the multifaceted and often complex issues that arise in
the course of professional practice. It is always the best
advice for a pharmacist to seek counsel from an
attorney who can become thoroughly familiar with the
intricacies of a specific situation and render advice in
accordance with the full information.

Submit Questions: jfink@uky.edu
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