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EDUCATIONAL OBJECTIVES
After completing the continuing education activity, phar-
macists will be able to
● Recall the mechanism of action and dosing schedule of

GLP-1 receptor agonists
● Classify adverse reactions most commonly associated

with GLP-1 receptor agonists
● Discuss FDA approved and off-label therapeutic uses of

GLP-1 receptor agonists

After completing the continuing education activity, phar-
macy technicians will be able to
● Identify the different formulations of GLP-1 receptor

agonists
● Classify storage requirements for GLP-1 receptor ago-

nists
● Review GLP-1 receptor agonist indications for use

The University of Connecticut School of Pharmacy is accredited
by the Accreditation Council for Pharmacy Education as a provid-
er of continuing pharmacy education.

Pharmacists and pharmacy technicians are eligible to participate in
this application-based activity and will receive up to 0.15 CEU (1.5
contact hours) for completing the activity, passing the post-test
with a grade of 70% or better, and completing an online evalua-
tion. Statements of credit are available via the CPE Monitor online
system and your participation will be recorded with CPE Monitor
within 72 hours of submission

ACPE UAN: 0009-0000-23-020-H05-P
    0009-0000-23-020-H05-T

Grant funding:  NONE
Cost:              Pharmacists $5
            Technicians $2

INITIAL RELEASE DATE: June 17, 2023
EXPIRATION DATE: June 17, 2026

To obtain CPE credit, visit the UConn Online CE
Center https://pharmacyce.uconn.edu/login.php.
Use your NABP E-profile ID and the session code

23YC20-XFT68 for pharmacists or
23YC20-TXF84 for pharmacy technicians
to access the online quiz and evaluation. First-time
users must pre-register in the Online CE Center.
Test results will be displayed immediately and your
participation will be recorded with CPE Monitor
within 72 hours of completing the requirements.

For questions concerning the online CPE activities,
email joanne.nault@uconn.edu.

TARGET AUDIENCE: Pharmacists and pharmacy technicians interested in emerg-
ing issues in the news
ABSTRACT:  Recently, it’s a rare day when the national news outlets and social
media platforms don’t discuss medication-assisted weight loss.  Semaglutide has
become a social media sensation for its ability to help people–even people who
do not have diabetes (its approved indication) lose weight. With celebrities re-
porting significant weight loss with off-label use of glucagon-like peptide-1 (GLP-
1) receptor agonists, pharmacy teams are fielding questions and juggling pre-
scriptions to deal with drug shortages. This continuing education activity provides
basic facts about using GLP-1 receptor agonists for weight loss.

You Asked for It! CE

Patient Safety:
Social Media Sensation: Semaglutide

INTRODUCTION
Lifestyle modifications have been the mainstay of weight management for years.
We’ve all heard the advice: Exercise more, eat less, limit fried foods and sugary
drinks, and the weight should slowly disappear. As the weight comes off, you
might have some setbacks but just keep tracking your foods and your success is
right around the corner.

If only it was that easy!

Scroll any social media platform today and search the term, “#ozempicweight-
loss” and a plethora of joyful testimonials appear. Some videos have reports of
people losing 17 pounds in 3 months or 64 pounds in a year with no cravings for
food. “I can eat whatever I want!!” cried a satisfied user. It is as if the golden tick-
et has been found in all the candy bars ever produced and everyone is going to
the candy factory!
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Although the recent media emphasis has been on semaglutide,
and the Ozempic product primarily, other glucagon-like peptide-
1 (GLP-1) receptor agonists have also been associated with
weight loss to varying degrees. This continuing education activi-
ty’s primary focus is to clarify misinformation, highlight specific
GLP-1s’ risks and benefits when used for weight loss, and answer
frequently asked questions.

WHAT ARE GLP-1 RECEPTOR AGONISTS?
Major breakthroughs in the physiology of the pancreas occurred
in the early 1900s.1 At that time, physiologists thought the ner-
vous system had exclusive control of all bodily functions. That
idea changed when two scientists, William Bayliss and Ernest
Starling, discovered a chemical compound they named secretin.
Released from intestinal mucosa, secretin stimulated the
pancreas.2 Shortly after the discovery of the hormone insulin in
1921, research being conducted at the time primarily stimulated
the pancreas to produce insulin by administering glucose via the
intravenous route. However, when glucose was administered
orally (allowing nutrients to travel to gastrointestinal areas), in-
sulin levels improved substantially. This observation was known
as the incretin effect. As a result, two insulinotropic hormones
were later identified as incretin hormones, glucose-dependent
insulinotropic polypeptide (GIP) discovered in 1971 and gluca-
gon-like peptide-1 (GLP-1) discovered in 1985.1,2

Analyzing the venom of the Gila monster (Heloderma suspectum)
in 1990, endocrinologist Dr. John Eng discovered a peptide that
stimulated insulin release from the pancreas.3 Named exendin-4,
this peptide was similar in structure and function to GLP-1 found

in humans. One problem with GLP-1 was that when it is released
into the body, dipeptidyl peptidase-4 (DPP-4) quickly inactivated
it. Researchers then developed the DPP-4 inhibitors to allow GLP-
1 to remain active for a longer period of time. However, syntheti-
cally producing GLP-1 receptor agonists (GLP-1RA) directly has
extended the peptide’s life. Initial development resulted in twice
daily and then daily administration (half-life of 13 hours) of GLP-
1RAs. However, when researchers combined semaglutide with a
free fatty acid side chain that was tightly bound to albumin, its
half-life was increased substantially. The resultant half-life of 165
hours led to an advantageous injection administration schedule
for semaglutide: once weekly.3-5

Mechanism of Action
As a class of medications, all GLP-1RAs share common mecha-
nisms of action in the treatment of diabetes: stimulate the pan-
creas to secrete insulin, suppress the action of glucagon, and
decrease gastric emptying.4 Scientists previously studied the ef-
fects of GLP-1 and noticed that the protein, when injected in
rats, decreased appetite quickly.5 Once clinicians began using
GLP-1RAs to treat diabetes in humans, they also observed weight
loss due to decreased appetite, increased feelings of fullness,
and reduced caloric consumption.4

Researchers determined that the brain contains GLP-1 receptors.
Weight loss was due to GLP-1RAs ability to travel to these recep-
tors and influence specific areas of the hypothalamus that are
key to controlling appetite, calorie consumption, satiety, and
body weight.4 Among GLP-1RAs, semaglutide and liraglutide
stimulate the most weight loss success (see Table 1).

Table 1. GLP-1RAs for Weight Loss4,6,7

Medication Dosing Counseling points Supplies needed for injection

Semaglutide
(Wegovy)

Adult and pediatric patients aged 12
and older, starting dose at 0.25 mg in-
jected subcutaneously once weekly.

Weeks 1-4: 0.25 mg
Weeks 5-8: 0.5 mg
Weeks 9-12: 1 mg
Weeks 13-16: 1.7 mg
Weeks 17 & forward: 2.4 mg mainte-
nance dose once weekly.

If adverse reactions occur during the up-
ward titration period, consider delaying
increase in dosage for four weeks.

Consider discontinuing the drug if pa-
tients do not lose at least 5% of baseline
body weight within 3 months

1 alcohol swab or soap and
water

1 gauze pad or cotton ball

1 sharps disposable container
for used Wegovy pens

Liraglutide
(Saxenda)

Adults and pediatric patients aged 12
and older, starting dosage at 0.6 mg in-
jected subcutaneously once daily.
(NOTE: This is a DAILY dose)

Week 1: 0.6 mg
Week 2: 1.2 mg
Week 3: 1.8 mg
Week 4: 2.4 mg
Week 5 & forward: 3 mg maintenance
dose daily.

If adverse reactions occur during upward
titration period, consider delaying dose
increase for approximately one additional
week.

Patients can continue on maximally toler-
ated dose if goal weight loss achieved on
that dose.

Soap and water

Pen needle: 8 mm
(Novofine or NovoTwist)

1 sharps disposable container
for pen and needles
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Adverse Drug Reactions and Boxed Warning
GLP-1 agonists all have similar and common gastrointestinal ad-
verse effects (nausea [~15–30%], vomiting [~10-15%], diarrhea
[~5-10%], abdominal pain, constipation).6-8 Patients can use
some strategies to possibly mitigate these adverse effects6-8:

● Increasing the GLP-1 agonist dose slowly
● Staying hydrated and increasing fiber
● Avoiding high-fat foods and alcohol
● Stopping eating when full (and eating only when hun-

gry)
● Spacing meals appropriately
● Using short-term proton pump inhibitors or H2 blockers

if needed

Patients may also experience headache, fatigue, dyspepsia (gas-
trointestinal upset), dizziness, abdominal distension, eructation
(burping), hypoglycemia in patients with type 2 diabetes, flatu-
lence, gastroenteritis, and gastroesophageal reflux disease.7 Cli-
nicians should evaluate patients for gallbladder disease if
cholelithiasis (gallstones) or cholecystitis (an inflamed gall blad-
der) is suspected.

Reports of patients experiencing hair loss have surfaced recently
from news and social media. Listed as an adverse reaction for
Wegovy, but not for Ozempic, the Wegovy dose is much higher
for treatment of weight loss.9 Some clinicians think that the rapid
loss of weight triggers the body to conserve calories consumed
for essential functions.9 Since patients eat less while taking the
medications, their diet may consist of lower amounts of protein
and minerals important for hair growth. Clinicians have seen hair
growth resume once the body reaches a plateau in weight loss,
therefore the loss of hair is not permanent.9

These drugs also share a boxed warning for risks of pancreatitis
and medullary thyroid carcinoma (cancer in the thyroid gland in
its medulla, the calcitonin-producing area), which is rare.6 Pa-
tients with a personal history of pancreatitis or a personal or
family history of medullary thyroid carcinoma must avoid these
drugs.6

These drugs also required an FDA approved Medication Guide
whenever GLP-1RAs are dispensed. Pharmacy technicians can be
very helpful to pharmacists if they check the patient’s bag and
make sure that the Medication Guide is in it.

Recent Shortages of GLP-1 Receptor Agonists
The sensation of weight loss success for some has caused serious
problems for other patients who have diabetes and are strug-
gling to find medication at local pharmacies. Staff in community-
based pharmacy practice are well aware of the semaglutide
shortages that have occurred in the past year. Pharmacists and
technicians should be able to explain the current drug shortages,
adverse reactions, and FDA approved or off-label use to patients
and other healthcare providers.

“Ozempic face”
As social media and now news media have reported the success
of dramatic weight loss, some users bemoan weight loss woes
associated with use of GLP-1 agonists. The term, “Ozempic face,”
introduced by a dermatologist in New York, describes the typical
female patient who has lost a significant amount of weight on
semaglutide but now needs (or wants) dermal fillers for her sag-
ging facial structures.10 Patients complain about sagging skin and
a gaunt appearance, two problems that follow the loss of facial
fat after any harsh weight loss.

Facial fat loss is common when patients lose weight, and when
the weight loss is significant, patients will look older. Skin wrin-
kles and loosens—hallmarks of aging. Similar to weight loss from
old-fashioned dieting, fat loss while taking GLP-1 agonists affects
the entire body (not just the face). But patients on GLP-1 ago-
nists for cosmetic weight loss fail to understand that they can’t
just lose weight where they’d like to lose weight. The facial fat
loss is distressing to them.10 Pharmacy teams need to know that
“Ozempic face” is a slang term, and GLP-1 agonists don’t specifi-
cally target the face.11

Weight Loss Blockbuster or Fad
Over the past two years, celebrities and social media influencers
have posted successful weight loss stories while using sema-
glutide and as a result, catapulted its popularity as a weight loss
miracle.12 Questions remain as to how long the weight loss effect
will last and if patients will gain the weight back once stopping
the treatment. Novo Nordisk, semaglutide’s manufacturer, indi-
cates weight loss can be sustained with long-term use. However,
the data collected is limited by a time span of two to three years.
Since people who pay out-of-pocket for semaglutide will pay
around $1200 per month and some insurance companies may
not cover the medication, pharmacists should counsel patients
that once the medication is discontinued, weight gain is likely to
occur and the weight gain might exceed the original amount
lost.12
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FDA APPROVED AND OFF-LABEL USE
In December of 2017, the FDA approved semaglutide (Ozempic)
for the treatment of diabetes. As significant weight loss was ob-
served, the Semaglutide Treatment Effect in People with obesity
(STEP) studies produced promising weight loss data.13 As a result,
the FDA approved semaglutide for an additional indication,
weight loss, in June 2021 under the brand name Wegovy.

Diabetes
In patients with type 2 diabetes mellitus (T2DM), semaglutide is
used in combination with diet and exercise to reduce blood sugar
levels.14 In patients with T2DM who additionally have established
cardiovascular disease, liraglutide and semaglutide are indicated
to help lessen the risk of major cardiovascular incidents. Dula-
glutide, liraglutide, and semaglutide also have beneficial effects
on chronic and diabetic kidney disease.6 Patients who have a his-
tory of pancreatitis should avoid any member of the GLP-1RA
class and they are not to be used as treatment for patients who
have type 1 diabetes.

Dosing semaglutide for the treatment of diabetes requires a peri-
od of time for dosage escalation to minimize adverse effects. The
FDA has approved both subcutaneous and oral semaglutide (Ry-
belsus) dosage forms, but only the injectable version is approved
for weight loss. Subcutaneously, semaglutide is initially dosed at
0.25 mg once weekly, and after four weeks the patient should
increase to 0.5 mg weekly for four weeks. Doses of 1 mg and 2
mg are optional if glycemic control has not been achieved, how-
ever the 1 mg dose should also be used for a minimum of four
weeks before increasing to the maximum 2 mg strength.6 Dosed
on the same day of the week, injections can be dosed at any time
of the day with or without regard to meals. Patients sometimes
miss or forget their scheduled dosing day. If this occurs, patients
should inject the dose within 5 days of the missed dose.6

Patients who have diabetes and currently use metformin, sulfo-
nylureas, thiazolidinediones, or insulin can use semaglutide in
combination.  However, patients can administer semaglutide and
insulin injections at the same time and in the same areas of the
body, but not close together; they must never mix them together
in the same syringe.14 Hypoglycemic episodes are possible when
using a sulfonylurea and/or insulin with semaglutide. Pharma-
cists therefore should remind patients of the signs and symp-
toms of hypoglycemia when these drugs are used together.
Prescribers may need to adjust the dose of insulin and/or a sulfo-
nylurea when starting semaglutide.6

Obesity and Weight Management
Affecting 70% of American adults, obesity and being overweight
contribute to a variety of complications and have reduced quality
of life.15 Debilitating and expensive disease states associated
with obesity include: T2DM, cardiovascular disease, osteoarthri-
tis, sleep apnea and cancer.13,15 Since obesity has roughly tripled
worldwide from 1975 to 2016, investigating the reasons for the

rise in prevalence and finding solutions is of utmost importance
to prevent and treat obesity.16

The access and ease of inexpensive prepared high caloric foods,
limited physical activity, and sedentary life styles are factors that
have contributed to the rise of obesity.17 As mentioned, treat-
ment typically has concentrated around the modification of
these lifestyle habits.18 Although the weight reduction is usually
moderate in magnitude, it is recovered over time (yes, that
means that people gain the weight back!).13

Anti-obesity medications have been added to lifestyle modifica-
tions. Discouraged by adverse drug reactions, contraindications,
cost, and moderate weight loss results with weight that is re-
gained over time, many patients and prescribers are hesitant to
consider these treatment options.16

Maintaining weight loss has proved equally difficult due to the
regulatory centers in the brain that control appetite. Increased
hunger and abnormal satiety signals controlled by neuroendo-
crine pathways have been discovered in the hypothalamus.16 Re-
searchers have also identified levels of hormones that regulate
weight in the hypothalamus. These hormones (leptin, ghrelin,
peptide YY, and GIP) play a role in counteracting weight loss after
dieting and lead to regain of weight.17, 16

Once semaglutide was approved for the treatment of diabetes,
clinical trials focused on weight loss. The STEP trials were phase 3
studies implemented to evaluate the safety and efficacy of sema-
glutide 2.4 mg subcutaneously once weekly injections for 68
weeks. Patients enrolled in the studies were adults with obesity
or overweight, a mean age of 46.2 to 55.3 years, mean BMI of
35.7 to 38.5 kg/m², and were mostly female (mean: 74.1% to
81.0%) for five of the trials.13All studies included lifestyle inter-
ventions at varied intensities.13,18 In one of the larger studies that
compared semaglutide with placebo, semaglutide was associated
with a 12.4% loss of body weight.15As a result of the  ≥ 5% in
weight loss exhibited in the studies, the FDA approved sema-
glutide for chronic weight management.18,15 The approval came
in June of 2021, and the manufacturer marketed semaglutide as
Wegovy.

The STEP 8 trial compared once-weekly semaglutide to once-dai-
ly liraglutide and enrolled 338 adult patients with 126 receiving
semaglutide 2.4 mg, and 127 participants receiving liraglutide 3
mg. Participants were overweight or obese, without diabetes,
had a mean BMI of 37.5, and most had 0-2 comorbidities with
dyslipidemia and hypertension being the most frequent.19, 18 The
primary results at 68 weeks reported an estimated mean change
in body weight at -15.8% with semaglutide, and -6.8% with
liraglutide.19 Based on data from this STEP study, the researchers
concluded semaglutide is far superior to liraglutide when used
for weight loss and had significantly improved cardiometabolic
risk factors.19, 8
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The most frequent adverse side effects reported in the STEP
studies were gastrointestinal disorders. Most gastrointestinal
side effects were considered mild or moderate in severity and
usually were most prominent during the dose titration phase.19

In the STEP 8 study, semaglutide (84.1%) reported a higher oc-
currence of gastrointestinal events than liraglutide (82.7%).19

Other side effects reported were hypoglycemia, acute pancreati-
tis, gallbladder disorders that generally resulted in cholelithiasis
(gall stones), malignant neoplasms (cancer), change in pulse and
injection site reactions.18,19

Product information
When used for chronic weight management, semaglutide (We-
govy) is approved in addition to a reduced calorie diet and in-
creased physical activity.7, 15 Semaglutide is indicated for patients
who meet one of the following criteria: BMI of 30 kg/m² or great-
er, or patients who have a BMI of 27 kg/m² with at least one co-
morbid weight related condition (cancer, cardiac disease,
diabetes, dyslipidemia, obstructive sleep apnea).7, 15 Available in
a prefilled pen that contains one dose, semaglutide is a clear and
colorless liquid that can be injected into the upper arm, lower
stomach or upper thigh.7 Semaglutide should be stored in the re-
frigerator between 36°F to 46°F (2°C to 8°C).7 If the pen has been
frozen, exposed to light, or heat above 86°F (30°C), the pen
should be discarded. The pen remains stable and active for 28
days once removed from refrigeration. Each pen contains the ex-
act dose to be delivered with the needle located inside each pen,
therefore each pen should be disposed of in a sharps container.7

Drug Shortages, Aternatives for Therapy
Shortly after marketing Wegovy, the facility hired by Novo Nor-
disk to fill syringes was cited by the FDA for issues with current
good manufacturing processes.23, 24 As a result, deliveries and
manufacturing of Wegovy was halted in December of 2021.24 At
the same time, staggering demand for the drug was reported by
the manufacturer mainly due to news and social media platforms
announcing the success of several celebrity weight loss stories.
As a result of the Wegovy shortage, prescribers started to write
for Ozempic off label in an effort to treat obesity and therefore
depleted the supplies of Ozempic.24 At the end of 2022 and early
2023, Novo Nordisk announced that supply issue resolution for
Wegovy was on the horizon and that production of the drug was
being increased. Due to residual and increasing demand though,
some supply issues might continue sporadically but over time
distribution centers and pharmacies should receive more drug
product in the months ahead.25

SIDEBAR: Alcohol Use Disorder Potential
As patient use of semaglutide has expanded over the past sev-
eral years, a side effect has emerged that is surprising many
clinicians. Patients have reported an abrupt loss in the desire to
drink alcohol, almost to the point of repulsion for some pa-
tients. GLP-1RAs are known to decrease the desire, enjoyment,
and consumption of fatty foods in humans, but observations
that patients began to decrease alcohol consumption was un-
expected. Although studies to date have observed a reduction
of alcohol in rats, mice, and monkeys when receiving GLP-1RAs,
reliable researchers avoid extrapolating results from animal
studies directly to humans, especially since humans tend to
consume more alcohol than animals.20 Since several patients
have reported decreased intake of alcohol and data from ani-
mal models reflect these results, researchers are starting to in-
vestigate GLP-1RAs effect on patients who have alcohol use
disorder (AUD).

Existing studies on GLP-1RAs effect on AUD in humans are min-
imal. A recent study published from Denmark compared the
use of a different GLP-1RA, exenatide 2 mg versus placebo in
patients with AUD. Researchers were looking to determine if
exenatide reduced the amount of heavy drinking days. At the
same time, functional MRI brain scans were also completed
during the study that focused on areas involved in addiction
and reward centers of the brain. Administered once weekly to
127 patients along with cognitive behavior therapy for 26
weeks, exenatide failed to show a decrease in heavy drinking
days.21  However, in a subgroup of obese patients (BMI > 30
kg/m2) heavy drinking days and total alcohol intake was
reduced.21 Brain scans revealed weakened alcohol cue reactivi-
ty and lower dopamine transporter availability for those pa-
tients in the exenatide group.21

Ongoing phase two clinical trials are studying the effects of
semaglutide on patients with AUD.22 Since semaglutide usage
and availability have increased with approved indications for
diabetes and obesity, researchers are continuing to investigate
this drug class for potential promising new therapies.

PAUSE and PONDER: What other conditions might
these medications be used for in the future? (HINT: See the
SIDEBAR)
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CONCLUSION
Probably the first drug to be considered a social media sensation,
semaglutide’s entrance into the realm of prescription weight loss
treatments has been filled with anticipation, fame, demand, in-
trigue, and acceptance. Lifestyle management will continue to
play a role in losing and maintaining weight loss, with or without
a GLP-1RA used in treatment for weight management. Long term
use of semaglutide seems to be necessary to maintain a healthy
weight but more research is necessary. Gastrointestinal side ef-
fects are seen as the most prevalent adverse effect, leading
some patients to discontinue the drug. As availability of sema-
glutide increases due to resolution of the issues that halted pro-
duction, price, and lack of coverage by insurance plans continues
to be problematic for some patients. This is an area where phar-
macy technicians can help by looking for coupons or patient as-
sistance programs.

Researchers continue to investigate the various effects seen as a
result of semaglutide use. Investigators are hopeful of finding
new treatments for patients that are struggling with alcohol use
disorder and addictive behaviors. GLP-1RAs will continue to be in
the headlines for years to come. Pharmacists and technicians
hold the golden ticket of information by helping patients and
providers understand this unique class of medication’s history,
mechanism of action, dosing, side effects, storage requirements,
pricing and potential treatments being investigated.

Figure 1 summarizes key points from this CE activity.

Best
❶Be COMMUNITY CHAMPIONS! Speak up when you see
news items that discuss off-label use of medications and edu-
cate others!
❷Encourage discussion with patients when they show inter-
est in medications to lose weight; dispel misinformation and
talk about pros and cons.
❸Have patience with patients who have unrealistic expecta-
tions. Often, pharmacy teams need to repeat accurate infor-
mation several times over a period of weeks or months before
patients understand.

© Can Stock Photo / ymgerman

Better
❶ Create a bulletin board that include clippings and reliable
information about weight loss medications.
❷Report adverse events related to any weight loss product
through the United States Food and Drug Administration Ad-
verse Event Reporting System (FAERS).
❸ Remind patients to read Medication Guides carefully and
counsel patients who use GLP-1 receptor agonists  off-label
about the pros and cons of this approach to weight loss.Good

❶Know the difference between FDA-ap-
proved uses of medication and off-label use.
❷Actively ask patients where they found in-
formation on use of GLP-1 receptor agonists
and correct misinformation promptly.
❸ Dispense Medication Guides and remind
patients to review them carefully!

Figure 1. Dealing with Off-Label Use of GLP-1 Receptor Agonists
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