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Summary: Obesity is a major epidemic plaguing American society. Injectable sub-
cutaneous medications initially designed for use in type 2 diabetes management,
such as semaglutide and other glucagon-like peptide-1 receptor agonists, are rap-
idly gaining popularity for their effects on weight. These drugs (Ozempic, Wegovy,
Saxenda, and Mounjaro) are ubiquitous on social media and are promoted by

celebrities across all demographics. “Ozempic face” and “Ozempic butt” are now
mainstream concepts highlighting the morphologic changes that occur with these
medications. There is a paucity of literature available on the impact of these medi-
cations for plastic surgeons and their patients. As use becomes widespread, it is
important for plastic surgeons to understand their indications, contraindications,
appropriate perioperative management, and impact on plastic surgery procedures.
(Plast Reconstr Surg Glob Open 2024; 12:¢5516; doi: 10.1097/GOX.0000000000005516;
Published online 24 January 2024.)

INTRODUCTION

Obesity is a major epidemic plaguing American soci-
ety, with 100.1 million (41.9%) adults and 14.7 million
(19.7%) children affected.! Forty-four states, concen-
trated in the South and Midwest, have obesity rates over
30%,"* defined as body mass index (BMI) over 30.0kg per
m?. Obesity is pervasive in American culture and is respon-
sible for $147 billion of annual health care expenditures.’
Longstanding options for obesity management include
diet and lifestyle modification, pharmacological therapy,
and bariatric surgery.”

It is well known that weight gain and obesity play an
integral role in obesity-related systemic and metabolic
sequelae including type two diabetes mellitus (T2DM).
Injectable pharmacotherapies designed to treat T2DM
have become popular in the last few years, given their
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secondary effects on weightloss. Semaglutide (trade names
Ozempic and Wegovy, Novo Nordisk Inc., Plainsboro,
N.J.) and liraglutide (trade name Saxenda, Novo Nordisk
Inc., Plainsboro, N.J.) are glucagon-like peptide-1 (GLP-
1) receptor agonists which act on many organ systems
(Fig. 1), globally promoting weight loss physiology and sig-
nificantly delaying gastric emptying."” Tirzepatide (trade
name Mounjaro, Eli Lilly and Company, Indianapolis,
Ind.) is a similar compound that activates both GLP-1 and
glucose-dependent insulinotropic polypeptide, with the
same effects as semaglutide plus increased insulin sensitiv-
ity and satiety signaling.®

SOCIAL MEDIA AND INDUSTRY

Ozempic has gained popularity due to its spotlight on
social media and celebrity use for weight loss. According to
a national survey of over 1000 Americans (including physi-
cians), 22% of Americans have inquired about Ozempic
for weight loss from their doctors, 15% have personally
used it, and 47% know someone who has used it for weight
loss.” Social media and celebrity endorsement are respon-
sible for significant influence on Americans’ interest in
the drug, and physicians believe celebrity endorsement is
leading to medication misuse, shortages, and access limi-
tations for patients with diabetes.” Millennial and Gen X
women with obesity—major consumers of social media—
are the demographics most likely to request Ozempic pre-
scriptions for weight loss.

Disclosure statements are at the end of this article,
following the correspondence information.
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Over nine million prescriptions for these drugs were
written in the last quarter of 2022 alone,” and Morgan
Stanley estimates the number of patients taking GLP-1
receptor agonists could reach 24 million, or nearly 7%
of the United States population, by 2035.7 Social media
is undoubtedly fueling this popularity, and it is signifi-
cantly impacting major US industries (Fig. 2).'° Snack
food brands are banking on continued growth despite
weight loss medications threatening future sales.” The
$76 billion diet industry may take a significant financial
hit, given the rise of these drugs, and companies have
already begun to roll out plans specific to people using
weight loss injectables.!! Major airlines are hopeful to
save on weight-related fuel costs,'? and insurance compa-
nies are grappling with the decision to cover these costly
drugs.

US FOOD AND DRUG ADMINISTRATION

APPROVAL AND PUBLISHED TRIALS
Wegovy and Saxenda are the only injectable medi-
cations regulating glucose homeostasis that are Food
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Takeaways

Question: What do we know about the injectable weight
loss medications popularized by the media and how they
may affect plastic surgery patients and procedures?

Findings: Several injectable drugs exist that are used on
and off label for weight loss. There are perioperative con-
siderations plastic surgeons need to know regarding use
of these medications and management of patients taking
them.

Meaning: It is important for plastic surgeons and patients
to understand how injectable weight loss drugs work, the
risks associated with them, and recommendations for
perioperative management.

» Glucose production |
« Liver fat content |
» Hepatic steatosis |

and Drug Administration (FDA)-approved for weight
loss. Ozempic and Mounjaro, on the other hand, are
only FDA-approved for T2DM management. Therefore,
using Ozempic and Mounjaro for weight loss consti-
tutes an off-label, non-FDA approved use, and the drugs
typically cost $1000 to $1200 or more per month.'*!

Endothelial dysfunction |
Blood lipid levels |
ANP secretion 1

« Gastric emptying |
+ Gl motility |

-

« Insulin synthesis 1
* Insulin release 1
« Blood glucose |

Fig. 1. Pictorial depiction of the mechanism of action of Ozempic on GLP-1 receptors. Other medica-
tions such as Wegovy, Saxenda, and Mounjaro also act on GLP-1 receptors. Up and down arrows repre-
sent an increase or decrease, respectively, in the designated end-organ function. GLP-1, glucagon-like
peptide-1; HR, heart rate; ANP, atrial natriuretic peptide; Gl, gastrointestinal.
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Fig. 2. Example of social media post demonstrating the potential
impact of drugs like Ozempic on popular culture and the economy.
Credit: Morning Brew, Inc.

Wegovy is a once-weekly injectable medication indi-
cated for weight management in conjunction with diet
and lifestyle changes in adults, with a BMI of 30 kg per
m? or more, or 27kg per m? with one or more comor-
bidities related to being overweight. It is also approved
for weight management in children aged 12 years or
older, with BMI being 95™ percentile or more for age
and sex."”

The Semaglutide Treatment Effect in People with
Obesity (STEP) trials demonstrated significant changes
in body weight in nondiabetic patients with obesity
after weekly treatment for 68 weeks (-14.9% versus
-2.4% in the control group, P < 0.001 for the STEP 1
trial’’; -16.0% versus -5.7% in the control group, P <
0.004 for the STEP 3 trial'’). An extension trial evaluat-
ing patients 1 year after stopping the drug found that
they regained two-thirds of the lost weight, and the
cardiometabolic improvements they made at 68 weeks
had reverted back to baseline metrics, demonstrating
that this class of medications likely requires indefinite
use for sustained results.”® Weight gain after medication
cessation, in addition to the high cost of these drugs,
shows that this class of medications is likely not as sus-
tainable as more long-term options for weight manage-
ment, like bariatric surgery,'” after which only one in six

patients may regain 10% or more of their presurgery
body weight.”’

RISKS

GLP-1 receptor agonists are associated with signifi-
cant contraindications, precautions, and adverse reac-
tions (Fig. 3). They are contraindicated in patients with
a personal or family history of medullary thyroid carci-
noma or multiple endocrine neoplasia syndrome type 2,
as well as in those who have a history of prior hypersensi-
tivity reactions to semaglutide or any of the ingredients in
the suspension.”’ These drugs are associated with severe
warnings, including risk of thyroid tumors, pancreatitis,
hypersensitivity reactions, acute kidney injury, compli-
cations associated with diabetic retinopathy, and acute
gallbladder pathologies.”**! Adverse reactions include
nausea, vomiting, appetite suppression, diarrhea, con-
stipation, and abdominal pain, among others. When
used in the management of DM, weekly injectable GLP-1
receptor agonists are also associated with low risk of dia-
betic retinopathy and associated complications, with sig-
nificantly more complications seen with semaglutide use
versus other medications.”” It is important for patients
and plastic surgeons to understand the risk of potentially
lethal hypoglycemia when GLP-1 receptor agonists are
used in conjunction with other diabetic medications like
sulfonylureas (ie, glyburide) or insulin. Not enough is
known about the specific timing of delayed gastric emp-
tying seen with Ozempic and Wegovy, or their impact on
absorption of enteral medications, to guide concomitant
medication administration.” Similarly, there are insuf-
ficient data regarding use of these medications in preg-
nancy and in breastfeeding women; it is recommended
that women use nonoral and/or barrier contraceptives
within 4-8 weeks of using these medications and discon-
tinue use of these medications two months before trying
to conceive.

A recently published study demonstrates that GLP-1
receptor agonists affect the immune system in a myriad
of ways, particularly having a potentiating effect on natu-
ral killer cells, increasing their cytotoxicity and thus mak-
ing them more functional.” It is known that natural killer
cells play a role in cancer prevention and that their func-
tion is decreased in the setting of obesity.”’ Although spec-
ulative, some authors suggest that restoring natural killer
cell activity through medications like GLP-1 receptor ago-
nists may affect cancer development and progression in
patients affected by obesity.!

There are currently 249 known drug interactions spe-
cific to Ozempic.” Those most relevant to plastic surgery
include antibiotics (ciprofloxacin), hormonal drugs (con-
jugated estrogens, estradiol, progesterone), and steroids
(cortisone, dexamethasone, hydrocortisone, methylpred-
nisolone). Up-to-date drug interactions can be searched
in real time at https://www.drugs.com/drug-interactions/
semaglutide,ozempic-index.html. To our knowledge at the
time of writing this article, it is not known whether inject-
able medications like Ozempic, Wegovy, Saxenda, and
Mounjaro interact with chemotherapy or immunotherapy.
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Adverse reactions

History of MTC Thyroid tumors Gl disruption
History of MEN2 Pancreatitis Appetite suppression
History of hypersensitivity reactions Hypersensitivity reactions
to semaglutide or ingredients AKI
i Diabetic retinopathy

Gallbladder disease
- Hypoglycemia

Fig. 3. Contraindications, warnings, and adverse events associated with injectable GLP-1 receptor agonists. MTC, medullary thyroid carci-
noma; MEN2, multiple endocrine neoplasia type 2; AKI, acute kidney injury; Gl, gastrointestinal.

PERIOPERATIVE MANAGEMENT AND
CONSIDERATIONS

GLP-1 receptor agonism induces physiologic changes
with direct implications on patient safety and surgi-
cal outcome optimization in the perioperative period.
Currently, there are no evidence-based guidelines for
preoperatively holding these drugs before surgery.
However, the sequelae of delayed gastric emptying and
decreased gastrointestinal motility likely increases the
risk of general anesthesia. This has led the American
Society of Anesthesiologists (ASA) to release consensus-
based guidelines regarding these drugs (Fig. 4).** GLP-1
receptor agonists have been shown to lead to signifi-
cantly higher residual gastric contents compared with
controls undergoing esophagogastroduodenoscopy.”’
Previous case reports have shown residual food con-
tent in the stomachs of these patients, even after over
18 hours of fasting, leading to intraoperative pulmonary

aspiration.”®*® Investigators found on repeat endoscopy
that the stomach was empty only after a 36-hour prepro-
cedure liquid diet and ensuring 7 days since last medica-
tion dose.” However, there is a tachyphylactic effect over
time with decreased delayed gastric emptying with lon-
ger drug use.” These data highlight the critical need for
further study as more plastic surgery patients continue
to be prescribed these drugs. Adherence to conservative
fasting recommendations is advised along with exploring
the use of adjunctive preventative measures such as pre-
operative gastric ultrasound.”

Weight loss due to GLP-1 receptor agonists is largely
due to increased satiety, which often leads to consump-
tion of significantly smaller portions. Although this
may benefit a patient’s weight management efforts, if
patients do not prioritize and consume sufficient pro-
tein, they face significant risk of lean mass weight loss.
This leads to malnutrition, sarcopenia, and poor wound

ASA Consensus-Based Guidance
Preoperative Management of Patients On GLP-1 Receptor Agonists

Day(s) Prior to the Procedure

Daily Dosing

= Consider holding GLP-1 receptor agonists on the day of surgery

Day of the Procedure

Gl Symptoms Present
« Consider delaying elective procedure
« Discuss the potential risk of regurgitation and pulmonary aspiration of gastric contents

Weelkly Dosing
« Consider holding GLP-1 receptor agonists a week prior to surgery

Consider consulting an endocrinologist for antidiabetic therapy bridging to avoid

hyperglycemia

No Gl Symptoms & GLP-1 Receptor Agonists Held As Advised
= Proceed as usual

No GI Symptoms & GLP-1 Receptor Agonists Not Held
« Proceed with "full stomach” precautions or consider evaluating gastric volume by ultrasound

« If the stomach is empty on ultrasound, proceed as usual
« If the stomach is full or inconclusive on ultrasound, consider delaying procedure
« Discuss the potential risk of regurgitation and pulmonary aspiration of gastric contents

There is no evidence to suggest the optimal duration of fasting for patients on GLP-1 receptor agonists. Therefore, until adequate evidence exists, following the current ASA fasting guidelines is suggested.

Fig. 4. Consensus-based guidance regarding preoperative management of patients on GLP-1 receptor agonists. GLP-1, glucagon-like

peptide-1; G, gastrointestinal.
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healing.” It is well known that poor nutritional status is
associated with worse wound healing outcomes.” Thus,
with patients presenting for consideration for surgery,
it is important for the surgeon to prioritize counsel-
ing patients regarding adequate weight-based protein
intake for 2—4 weeks before surgery and for another 4
weeks postoperatively for optimal perioperative optimi-
zation and outcomes.™

Not all effects of semaglutide are questionable,
unknown, or potentially harmful. The diabetes litera-
ture supports that GLP-1 receptor agonists have a pro-
found positive effect of reducing risk of adverse cardiac
outcomes, including cardiovascular death, stroke, and
myocardial infarction (P< 0.0001).” These drugs are car-
dioprotective in nondiabetic patients as well, with dem-
onstrated decrease in plasma lipid levels and lower blood
pressure.” There is a particularly strong effect on stroke
with decreased incidence of both first stroke and any
stroke, attributed to the effects of semaglutide on small
vessel occlusion.” These medications are also associated
with decreased all-cause mortality, reduced admissions for
heart failure, and decreased incidence of kidney disease
and death from renal causes.” Of note, there is evidence of
pharmacogenomics playing a role in the effects of GLP-1
receptor agonists,”™ and involving a clinical geneticist may
be beneficial to help surgeons understand patient-specific
risks and benefits.

Obesity is associated with an increased complication
risk profile across a wide variety of plastic surgery proce-
dures.” Weight loss from any modality, including sema-
glutide therapy, can optimize the outcomes of plastic
surgery patients affected by obesity and help them reach
preoperative BMI cutoffs.” Plastic surgeons should
familiarize themselves with the drugs, explicitly discuss
the option with patients, and make referrals to weight
loss specialists in the preoperative period. Stability of
weight and physical form are critical for the success of
many breast and body contouring operations. Excessive
weight loss or gain can drastically change results; thus,
plastic surgeons must know if their patients are tak-
ing GLP-1 receptor agonists and delay surgery until a
stable weight has been reached for several months.
Furthermore, plastic surgeons should counsel patients
about postoperative semaglutide use, as form deflation
and residual skin excess could lead to unsatisfactory
results. However, given the difficulties in postoperative
weight loss maintenance some patients face,*** plastic
surgeons may also wish to discuss GLP-1 receptor ago-
nist therapy as an option to avoid excessive weight gain
after surgery.

GLP-1 RECEPTOR AGONIST THERAPY IN
PLASTIC SURGERY

There is a paucity of plastic surgery literature evaluat-
ing semaglutide and similar injectable therapies, despite
a growing number of cosmetic dermatologists and plastic
surgeons prescribing the drugs. Some plastic surgeons are
regularly prescribing these medications to their patients to
optimize them for surgery by lowering their hemoglobin

Alc values with a secondary beneficial effect of weight loss.
The plastic surgery community has certainly seen many of
their own patients either taking or asking questions about
semaglutide. However, it is important to specifically ask
patients about the use of GLP-1 receptor agonists, as many
patients will not disclose medications that they deem “med-
ically unnecessary.” Patients are actively researching and
seeking out these drugs, and Google searches for semaglu-
tide drugs has increased exponentially since 2018.* Plastic
surgeons must investigate the impact GLP-1 receptor ago-
nists are having on their patients and the field, especially
as newer therapies continue to be developed.

“Ozempic face,” “Ozempic butt,” and “Ozempic body”
are now mainstream terms that describe the morpho-
logical deflation of tissues due to semaglutide therapy
and have been discussed at length by plastic surgeons
over social media, podcasts, and blogs. This highlights
an entirely new cohort of plastic surgery patients: those
seeking rejuvenation after form and volume deflation
from medical weight loss. Descriptions of the impact these
drugs have on facial morphology have begun to emerge in
the facial plastic surgery literature.

Rapid medical weight loss resulting from the use of
GLP-1 receptor agonists is a global phenomenon lead-
ing to a characteristically drawn and attenuated facial
appearance and accelerating the volumetric theory
of facial aging."" Facial fat volume in key areas is criti-
cal to a youthful and rejuvenated facial aesthetic, and
the sequelae of rapid medical weight loss are numer-
ous (Fig.5).* In fact, patients who undergo massive
weight loss can seem up to 5 years older than similarly
aged people.” Unfortunately, even if patients experi-
ence weight regain, the fat will likely not distribute to a
pre-weight-loss state, leaving them with persistent signs
of facial aging.*

Plastic surgeons have many options at their disposal
to help combat these changes to facial morphology.
Dermal fillers, fat autografting, and collagen stimula-
tors can be used to re-volumize and resurface the tem-
ple, tear trough, midface, nasolabial fold, and jowl."”
Radiofrequency, microneedling, and laser skin tighten-
ing modalities can revitalize the skin and promote col-
lagen and elastin production. Face and neck lifting can
efface wrinkles and remove skin excess, with an under-
standing that superficial musculoaponeurotic system
elevation may be necessary to optimize results in this
population.” However, it seems likely that “Ozempic
face” is best treated with a multimodal approach, includ-
ing nutrition optimization, volumization, skin resurfac-
ing, and surgery, including facelift, neck lift, brow lift,
and others if necessary.

Similar morphologic changes in the breast and body
due to semaglutide also occur. Anecdotally, these medi-
cines can accelerate and amplify well-known changes
such as postpartum breast deflation and pannus forma-
tion. These patients present to plastic surgeons with
symptomatic skin excess that often hinders intimacy,
socializing, exercising, fitting well into clothing, etc.
Plastic surgeons who treat the massive weight loss popu-
lation are familiar with these presentations and standard
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Fig. 5. Sequelae of “Ozempic face!

breast and body contouring operations apply. Weight loss
due to bariatric surgery typically plateaus around 12-18
months postoperatively, and this timing informs when
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patients are ideal candidates for body contouring proce-
dures. What remains unknown is what differences exist,
if any, in patients who have lost weight due to GLP-1
receptor agonists versus surgical weight loss and when
weight loss plateaus after long-term use of GLP-1 phar-
macotherapy. After ensuring a several-month period
of stable weight, massive medical weight loss patients
may be treated like the surgical weight loss population,
with an understanding that important differences may
emerge as long-term data become available. For exam-
ple, current evidence suggests that patients regain up
to two-thirds of the weight lost upon stopping drugs like
Wegovy." Therefore, plastic surgeons must consider
abrupt rebound weight gain with medication cessation,
as this may compromise long-term aesthetic results and
patient satisfaction. Clearly, further study is required to
address knowledge gaps and inform future evidence-
based decision-making.

GLP-1 RECEPTOR AGONISTS IN OTHER
SURGICAL SPECIALTIES

As in plastic surgery, there are few studies evaluating
the potential effects of GLP-1 receptor agonists across all
surgical specialties, highlighting the fact that we are in the
infancy of our understanding of the perioperative impli-
cations of these popular drugs. Some recent articles have
begun to describe the impact these therapies may be hav-
ing relevant to their fields. GLP-1 receptor agonists have
been shown to lead to significant weight loss in postopera-
tive orthotopic liver transplant patients, potentially opti-
mizing outcomes and survival.” Similarly, GLP-1 receptor
agonists may have modest glycemic and weight benefits
in renal transplantation patients.”” In patients with short
bowel syndrome after bowel resection, GLP-1 recep-
tor agonists can significantly decrease ostomy outputs.”
Semaglutide therapy has shown efficacy as an adjunct to
maintain postbariatric surgery weight loss.”*” Semaglutide
use during total knee arthroplasty has been suggested to
decrease risk for sepsis, prosthetic joint infections, and
readmissions, but may potentially increase risk for myo-
cardial infarction, acute kidney injury, pneumonia, and
hypoglycemic events.”

RECOMMENDATIONS

e Screen all patients for the current use or potential
future use of injectable weight loss medications.

¢ Consider referral to providers well-versed in injectable
weight loss drugs (ie, medical weight loss specialists,
endocrinologists) to evaluate the utility of initiating
injectable weight loss medications, particularly in high
BMI patients and those patients exceeding established
BMI cutoffs.

e At the initial surgical consultation for body contouring
procedures after medical weight loss from GLP-1 recep-
tor agonists, consider referral to a medical weight loss
specialist to guide perioperative diet optimization (par-
ticularly individualized protein consumption).

® Ensure thorough preoperative medical and relevant
subspecialist clearance to optimize comorbidities
before surgery.
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® Consider preemptively establishing a postoperative
plan for the continued use or cessation of these drugs
under the guidance of a medical weight loss specialist.
Regarding postoperatively resuming GLP-1 receptor
agonists, be aware of the increased risk of potential com-
plications of ileus in patients requiring opioid analgesia.
In patients currently using injectable weight loss thera-
pies, ensure at least a 6-month period of weight stability
before any surgical intervention.

Explicitly discuss postoperative weight regain with med-
ication cessation and weight loss with medication con-
tinuation, potentially leading to dissatisfaction and/or
the need to consider future surgery.

Follow the ASA consensus-based guidance regarding
preoperative management of patients on GLP-1 recep-
tor agonists and consider recommending a preproce-
dure liquid diet and at least 18 hours of fasting.
Consider discontinuing injectable medications at
least 2 weeks preoperatively and oral medications
at least 1 week preoperatively and for three weeks
postoperatively.

Obtain preoperative nutrition laboratory values accord-
ing to the American College of Surgeons’ recommen-
dations and complete the Nutrition Checklist.”
Currently, there is no literature or anecdotal experi-
ence that suggests medical weight loss patients should
be surgically treated differently than any other massive
weight loss population.

CONCLUSIONS

GLP-1 receptor agonists used for weight loss and weight
management—both on-label and off-label—are rapidly
gaining popularity in American society, heavily influenced
by social media, celebrities, and the news. Little is known
about the long-term physiologic effects of these medica-
tions, and increased use among plastic surgery patients
warrants further study relevant to the field. The plastic sur-
geon must know if their patients are using GLP-1 receptor
agonists, understand the risks and benefits of these drugs,
and navigate the perioperative effects they can have on
plastic surgery patients.
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Department of Surgery, Rush University
Medical Center, Chicago, Ill.
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