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ABSTRACT ARTICLE HISTORY
Introduction: The recent approval in the USA (Food and Drug Administration), Canada (Health Canada), Received 4 February 2022

UK (Medicines and Healthcare products Regulatory Agency), and EU (European Medicines Agency) of Accepted 22 April 2022
once-weekly injectable semaglutide 2.4 mg, as an adjunct to a calorie-controlled diet and increased
physical activity, for chronic weight management provides health-care practitioners with an additional
option when prescribing weight-loss medication. diabetes; GLP-1 RAs; obesity:
Areas covered: We describe the chemistry, mechanism of action, and pharmacological properties of semaglu;ide 24 mg'; weight,
semaglutide (a glucagon-like peptide 1 receptor agonist [GLP-1 RA]) and discuss clinical data and management
considerations for using once-weekly subcutaneous semaglutide 2.4 mg as treatment for overweight

and obesity among patients with and without type 2 diabetes (T2D).

Expert opinion: Once-weekly subcutaneous semaglutide 2.4 mg is the most efficacious medication

approved for chronic weight management among patients with overweight and obesity, with and

without T2D, and is the first drug to induce sustained double-digit reductions in percentage body

weight over 1- to 2-year treatment periods. It demonstrates a similar safety and tolerability profile to

other GLP-1 RAs. Semaglutide 2.4 mg treatment could dramatically improve clinical approaches to

weight management, but the relatively high cost might prevent patients accessing treatment. Further

research exploring the cost-effectiveness of subcutaneous semaglutide 2.4 mg is required.

KEYWORDS
Anti-obesity medication;

1. Introduction
adjusted life-years in the USA [7]. Furthermore, among

1.1. Impact of obesity patients with COVID-19, obesity has been linked to increased
numbers of hospitalizations, increased need for mechanical
ventilation, and increased risk of death compared with
patients without obesity [8,9]. As would be expected, given

Obesity is a prevalent, complex, progressive, and relapsing
chronic disease characterized by abnormal or excessive body
fat (adiposity) that impairs health [1,2]. The etiology of obesity
is diverse and multifactorial, and results from a complex inter- the associated morbidity, obesity is directly related to
play of genetic, epigenetic, biological, and environmental fac- increased health-care utilization costs (i.e. healthcare expendi-
tors [1,2. Obesity is classified by the World Health ture) and increased indirect costs (i.e. gross domestic product
[GDP]) through loss of productivity and participation at work
[10]. Between 2020 and 2050, overweight- and obesity-
associated healthcare expenditure in the USA is estimated to
account for almost 14% of the total healthcare expenditure
[10]; the wider economic cost of overweight and obesity is
estimated to range from 0.45% to 1.62% of GDP [10].

Organization as a body mass index (BMI) of =30 kg/m? [3].
The presence of obesity increases a person’s risk of developing
health complications, such as insulin resistance, hypertension,
dyslipidemia, type 2 diabetes (T2D), subfertility, nonalcoholic
fatty liver disease and steatohepatitis, obstructive sleep apnea,
cardiovascular disease, and several forms of cancer [2/4].
Obesity also reduces a person’s health-related quality of life
(5], the number of healthy life years, which is defined as years 7.5 prevalence of obesity
free of obesity-associated cardiovascular disease and diabetes
[6], and total life expectancy. A modeling study demonstrated
that, in people with a BMI between 30 and 35 kg/m?, up to
8.4 years of life were lost owing to obesity, and the number of
healthy life years lost was two to four times higher than the
total years of life lost [6]. In 2017, obesity was responsible for
an estimated 4.7 million deaths and 148 million disability-

The global prevalence of obesity almost tripled between 1975
and 2016 and, without effective interventions, is predicted to
continue rising [3,11]. In 2015, it was estimated that more than
600 million adults globally (approximately 12% of the global
adult population) were living with obesity [11]. In the USA, the
prevalence of obesity among adults has increased from

CONTACT David C. W. Lau @ dcwlau@ucalgary.ca @ Departments of Medicine, Biochemistry and Molecular Biology, University of Calgary Cumming School of
Medicine, Calgary, Canada
© 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.


http://orcid.org/0000-0001-5521-5445
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/17512433.2022.2070473&domain=pdf&date_stamp=2022-06-02

252 (&) D.C.W.LAUETAL

Article highlights

o Current obesity clinical practice guidelines recommend lifestyle inter-
ventions, such as dietary changes, increased physical activity, and
behavioral modifications, as the cornerstone therapy for obesity,
supported by behavioral and psychological therapy, pharmacother-
apy, and bariatric surgery.

e The recent approval in the USA (Food and Drug Administration),
Canada (Health Canada), UK (Medicines and Healthcare products
Regulatory Agency), and EU (European Medicines Agency) of once-
weekly injectable semaglutide 2.4 mg (a glucagon-like peptide-1
receptor agonist [GLP-1 RA]), as an adjunct to a calorie-controlled
diet and increased physical activity, for chronic weight management
provides health-care practitioners with an additional option to con-
sider when prescribing drugs for weight loss.

o This article describes the chemistry, mechanism of action, and phar-
macological properties of semaglutide, a GLP-1 RA, and discusses the
clinical data and considerations for using once-weekly subcutaneous
semaglutide 2.4 mg as a treatment for overweight and obesity
among patients with and without type 2 diabetes (T2D).

o The phase 3 STEP clinical development program to date has demon-
strated that, among patients with overweight and obesity, with and
without T2D, once-weekly injectable semaglutide 2.4 mg treatment
induces greater weight loss from baseline than placebo (STEP 1-6)
and once-daily liraglutide 3.0 mg (STEP 8).

e In STEP 1-6 and STEP 8, semaglutide 2.4 mg treatment demonstrated
a tolerability profile similar to that of other GLP-1 RAs, with the most
common adverse events being gastrointestinal-related events.

approximately 30% in 1999-2000 to more than 40% in 2017-
2018 [12].

While obesity is widely recognized as a chronic disease, it
remains underdiagnosed and undertreated in clinical practice
partly owing to weight bias and stigma among health-care
practitioners (HCPs) and people living with obesity [2]. In
a survey of more than 3,000 adults living with obesity in the
USA, 71% of patients discussed their weight with their HCPs.
Still, only 55% of patients received a formal diagnosis of
obesity, highlighting the divergence in perceptions and atti-
tudes around obesity among patients and HCPs [13]. Given
the rising prevalence of obesity and considering the impact of
weight-associated comorbidities, obesity presents a serious
and growing public health challenge, and there remains an
urgent need for effective therapies that are accessible to HCPs
and patients.

1.3. Treatment options for obesity

To improve patient outcomes, the primary goal of obesity
management is weight loss. The extent of the required weight
loss depends on the patient’s initial body weight and obesity-
related comorbidities [2]. Current obesity clinical practice
guidelines continue to recommend lifestyle interventions as
the cornerstone therapy for obesity, supported by the three
pillars of behavioral and psychological therapy, pharmacother-
apy, and bariatric surgery [2,14,15]. Lifestyle interventions,
such as increased physical activity and eating a reduced-
calorie diet, lead to a modest weight loss of approximately
3-5%, which is often inadequate to achieve weight-related
health goals [2,16-18]. In addition, patients who are successful
with losing weight often cannot maintain the weight loss
long-term because of compensatory physiological and

metabolic adaptations following weight loss [19-21].
Nonetheless, a modest weight loss of 5-10% of the initial
body weight is clinically meaningful in reducing cardiometa-
bolic risks and improving obesity-related comorbidities [2,22-
24]. Recent evidence suggests that, for patients with a BMI >
35 kg/m?, greater weight loss of =10% of initial body weight is
beneficial and should be the primary treatment target when
modest weight loss has insufficient effects [25]. Bariatric sur-
gery is highly effective at reducing and sustaining body
weight loss of 20-30%, depending on the procedure.
Unfortunately, <1% of eligible patients undergo bariatric sur-
gery because of cost, accessibility, and other barriers [26-28].
Pharmacotherapy is more readily available than surgery and is
more efficacious than lifestyle interventions alone, thereby
providing an attractive option to bridge this treatment gap.

Five weight-loss medications have been approved by the
US Food and Drug Administration (FDA) for long-term chronic
weight management, including orlistat (a lipase inhibitor),
phentermine-topiramate, naltrexone-bupropion (neurotrans-
mitter agonists and reuptake inhibitors), liliraglutide,nd, most
recently, semaglutide; the latter two are glucagon-like pep-
tide-1 receptor agonists [GLP-1 RAs]) [29,30]. These medica-
tions, except for phentermine-topiramate, are also approved
for use in Europe by the European Medicines Agency (EMA)
and in Canada [15,31].

Semaglutide is a GLP-1 RA that the FDA initially approved
in 2017, and the EMA in 2018, as a once-weekly injectable
treatment, at doses up to 1.0 mg, for the management of T2D.
Once-weekly injectable semaglutide 2.4 mg was approved by
the FDA (US), Health Canada (Canada) and the Medicines and
Healthcare products Regulatory Agency (UK) in 2021, and by
the EMA (EU) in 2022, as an adjunct treatment for weight
management, in conjunction with diet and exercise [33].

We describe here the chemistry, mechanism of action, and
pharmacological properties of semaglutide and discuss clinical
trial data and clinical considerations for using injectable once-
weekly subcutaneous semaglutide 2.4 mg as a treatment for
overweight and obesity among individuals with and those
without T2D.

2. Once-weekly injectable semaglutide 2.4 mg

2.1. Therapeutic indications, administration, and
dose-escalation

Once-weekly injectable semaglutide 2.4 mg (marketed as
‘Wegovy’) is indicated as an adjunct to a calorie-reduced diet
and increased physical activity for chronic weight manage-
ment in adult patients with a BMI =30 kg/m? or a BMI
>27 kg/m? with the presence of least one obesity-related
comorbidity, such as hypertension, T2D, or dyslipidemia [33].
Treatment is administered as a once-weekly subcutaneous
injection and should be administered on the same day each
week with or without meals [33]. The injection time and
injection site can be changed without any dose adjustment.
In the USA, subcutaneous semaglutide for weight manage-
ment is delivered as 0.25, 0.5, 1.0, 1.7, or 2.4 mg doses [33].
Treatment should be initiated at 0.25 mg once weekly for
4 weeks, and the dose should be escalated at 4-week intervals



until the maintenance dose of 2.4 mg is reached [33]. If
patients do not tolerate a dose during the dose titration,
further escalation can be delayed for 4 weeks [33].

2.2. GLP-1, semaglutide, and mechanism of action

GLP-1 is a 31-amino acid incretin peptide hormone that sti-
mulates glucose-mediated insulin secretion, slows gastric
motility, and reduces appetite and food intake [32,33]. GLP-1
is primarily secreted from L-cells in the gut but is also secreted
from the nucleus tractus solitarius in the hindbrain [32,33].
After food ingestion, GLP-1 is rapidly released from the intest-
inal L-cells into the circulation and mediates its effects through
activation of the GLP-1 receptor, which is expressed through-
out the body, including the gastrointestinal tract, pancreas,
and brain [32,33]. Endogenous GLP-1 released from the intest-
inal cells is enzymatically degraded by dipeptidyl peptidase 4
(DPP-4) and resulting in a short biological half-life of approxi-
mately 3 minutes [32,33]. In the pancreas, GLP-1 receptors act
in a glucose-dependent manner to stimulate insulin secretion
and inhibit glucagon release [32,33].

Semaglutide is a long-acting GLP-1 analog with 94%
sequence homology to human GLP-1 that selectively binds
to the GLP-1 receptors. Semaglutide consists of amino acids
7-37 of native GLP-1, with two amino acid substitutions at
positions 8 (Aib8) and 34 (Arg34) and a C18 fatty diacid
attached to lysine 26 via a long hydrophilic spacer [32].
These structural modifications enable semaglutide to reversi-
bly bind to albumin and prevent degradation by DPP-4,
thereby reducing renal clearance [32,33]. This formulation
provides semaglutide with a longer half-life (range, 155-
184 h, ~7 days) than both liraglutide (range, 11-15 h) and
native GLP-1 (range, 1-2 min) [34], allowing for once-weekly
subcutaneous dosing without compromising weight-loss effi-
cacy [32,33].

In addition to promoting insulin secretion and decreasing
glucagon secretion [35,36], semaglutide results in weight loss
via reduced energy intake, with minimal effects on energy
expenditure [37]. Semaglutide activates GLP-1 receptors in
the hindbrain and hypothalamus and exerts direct and indirect
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effects on neural pathways involved in homeostatic and hedo-
nic appetite control [38]. In adults with obesity, once-weekly
semaglutide 2.4 mg reduced energy intake, huhunger,nd crav-
ings; increased satiety and fullness; and improved executive
control of eating (described further in Section 2.4.1) [39].

2.3. Semaglutide pharmacokinetics

The pharmacokinetic profile relating to the absorption, distri-
bution, metabolism, and elimination of subcutaneously admi-
nistered once-weekly semaglutide is summarized in Figure 1.
Additional details can be found in the prescribing informa-
tion [33].

2.4. Key phase 1 and 2 clinical data: subcutaneous
semaglutide in people with overweight or obesity

2.4.1. Effects of once-weekly semaglutide on gastric
emptying, appetite, and energy intake

A phase 1, randomized, double-blind, parallel-group trial
(Clinicaltrials.gov; NCT03842202) assessed the effects of once-
weekly subcutaneous semaglutide (dose-escalated to 2.4 mg)
versus placebo on gastric emptying, appetite, control of eat-
ing, and energy intake in 72 adults (>18 years of age) with
obesity (BMI, 30-45 kg/m?) over a 20-week treatment period
[39]. Gastric emptying was assessed by measuring paraceta-
mol (acetaminophen) absorption following consumption of
a standardized breakfast; patient-reported appetite ratings
and Control of Eating Questionnaire responses were evalu-
ated, and energy intake was measured during ad libitum
lunch [39]. From baseline to week 20, semaglutide 2.4 mg
treatment suppressed appetite, reduced food cravings, and
lowered ad libitum energy intake (semaglutide, 1736 kJ; pla-
cebo, 2676 kJ [a 35% reduction]) and mean body weight
(semaglutide, —10.4 kg; placebo, —0.4 kg) [39]. At week 20,
there was no evidence of delayed gastric emptying with
semaglutide versus placebo, and the incidence and nature of
adverse events (AEs) were consistent with the known safety
and tolerability profile of semaglutide, with no new identified
safety signals [39].

/ Absorption \ / Drug interactions \ / Metabolism \
'
o °®
[ «
 Absolute bioavailability of semaglutide: 89% « Following SC administration, semaglutide
« Max. semaglutide concentration is reached (@ ] is metabolized via proteolytic cleavage of

1-3 days after SC administration
« Steady state concentration: ~75 nmol/L
+ Mean steady-state exposure increases

« Semaglutide has not been shown to
inhibit or induce cytochrome P450

the peptide backbone and sequential
beta-oxidation of the fatty acid side chain

eronionally with doses up to 2.4 mg/
/~  Distribution \
e

i

+ Mean distribution volume following
SC administration: 12.5 L

* >99% of semaglutide is bound to
plasma albumin, resulting in decreased

Qnal clearance and degradation /

enzymes or inhibit drug transporters, so
there is low risk for drug—drug interactions
« However, given that semaglutide delays
gastric emptying, there is the potential to
affect the absorption of concomitant
oral medications
« Semaglutide should not be used in
combination with other GLP-1 receptor
agonists, owing to AEs, or with DPP-4
inhibitors, owing to lack of additional
benefit with overlapping MoA

\_ /

/~ Elimination \
« Elimination half-life: ~1 week
« Semaglutide stays in circulation for
5-7 weeks after prior 2.4 mg dose
« Clearance rate: ~0.05 L/h

« After metabolization, semaglutide is
excreted via urine and feces

* ~3% is excreted via urine as
wtact semaglutide

/

Figure 1. Pharmacokinetic properties of once-weekly subcutaneous semaglutide 2.4 mg treatment in patients with overweight and obesity.
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2.4.2. Efficacy and safety of semaglutide compared with
liraglutide for weight loss in people with obesity in a phase
2 dose-finding study

A phase 2, randomized, double-blind, placebo- and active-
controlled, dose-ranging trial (ClinicalTrials.gov;
NCT02453711) investigated the efficacy and safety of semaglu-
tide compared with liraglutide for weight loss in people with
obesity [40]. In this trial, once-daily semaglutide, at 0.05, 0.1,
0.2, 0.3, and 0.4 mg doses, induced greater reductions in body
weight over 52 weeks versus placebo (at all doses) and versus
once-daily liraglutide 3.0 mg (at 0.2, 0.3, and 0.4 mg doses of
semaglutide), and was well tolerated at all doses [40].
Semaglutide 0.4 mg daily was the most effective dose for
weight loss with an acceptable tolerability profile [40].
Semaglutide once-weekly 2.4 mg dose was selected for the
phase 3 clinical trial program as pharmacokinetic modeling
demonstrated that this dose did not exceed the C,,,. at steady
state seen for the daily 0.4 mg dose.

3. Semaglutide Treatment Effect in People (STEP)
with obesity clinical trial program: phase 3 clinical
data

The STEP program includes 15 phase 3 clinical trials investigat-
ing the efficacy and safety of high-dose 2.4 mg once-weekly
injectable semaglutide among people with overweight and
obesity, with or without diabetes. The trial status, study
design, and interventions for these trials are summarized in
Table 1. Of these 15 trials, results from 6 clinical trials (STEP 1-
4, STEP 6, and STEP 8) have been published [41-46]. Results
from STEP 5 are currently published in abstract form [47]; it is
anticipated that the full STEP 5 results will become available in
2022. Overall, across these six published clinical trials, data
were collected from more than 5000 subjects with overweight
or obesity (including 1210 subjects with T2D [STEP 2]) [41-46].
STEP 1-3, 6, and STEP 8 included a 68-week treatment period,
STEP 5 included a 104-week treatment period [47], and STEP 4
included a 20-week open-label run-in period followed by a 48-
week randomized treatment period [41-46]. All trials were
placebo-controlled [41-47]; STEP 8 also investigated the effi-
cacy and safety of once-weekly semaglutide 2.4 mg versus
once-daily liraglutide 3.0 mg [46].

In all trials, semaglutide was administered using a prefilled
pen injector [41-47]. Treatment was initiated at a dose of
0.25 mg once weekly for the first 4 weeks and was increased
every 4 weeks to reach the 2.4 mg maintenance dose by week
16. Lower maintenance doses were permitted if participants
had unacceptable side-effects with the 2.4-mg dose. In STEP 8,
liraglutide was administered once daily, initiated at 0.6 mg,
and escalated to 3.0 mg over 4 weeks [46].

Throughout the trial duration, all participants were pro-
vided with exercise equipment to encourage physical activity
and received counseling from an interdisciplinary team,
including a dietitian [41-47]. In STEP 1, 2, 4, 5, 6, and STEP 8,
patients were advised to perform 150 min of physical activity
per week and to consume a hypocaloric diet (a reduction of
500 daily kilocalories) [41,42,44-47]. In STEP 3, all participants
received intensive behavioral therapy (IBT) and were advised

to perform 100-200 min of physical activity per week [43]. All
participants also consumed a low-calorie diet (1000-1200 cal-
ories per day), which was provided as meal replacements (e.g.
liquid shakes, meal bars, or portion-controlled meals) for the
initial 8 weeks of the trial [42]. They were then transitioned to
a hypocaloric diet (1200-1800 calories per day) of conven-
tional food for the remainder of the 68-week treatment period
[42].

3.1. Study endpoints and clinical assessments

For STEP 1-6 and STEP 8, the primary endpoint was the mean
percentage change from baseline (at randomization) to end of
treatment (EOT) in body weight [41-47]. The co-primary end-
point for STEP 1-3, STEP 5, and STEP 6 was the proportion of
patients achieving =5% weight loss from baseline to EOT.
Additional endpoints included the proportion of participants
achieving a body weight reduction of >10% or =15% from
baseline to EOT; change from baseline to EOT in waist circum-
ference, vital signs (systolic/diastolic blood pressure), and clin-
ical outcome assessments (anthropometry and
cardiometabolic parameters) [41-47].

For all randomized patients, serial assessments were con-
ducted, including height, body weight, BMI, waist circumfer-
ence, fasting plasma glucose, glycated hemoglobin (HbA;.),
fasting serum insulin, lipids, and vital signs [41-471].

Clinical outcome assessments for physical functioning were
also conducted in STEP 1-4 and STEP 6; these included the 36-
Item Short Form Health Survey (SF-36), version 2, acute ver-
sion; the Impact of Weight on Quality of Life, Lite (IWQOL-Lite),
clinical trials version; and the Stanford Presenteeism Scale,
version 2001. Additional measures included the Patient
Global Impression of Change; the International Consultation
on Incontinence Questionnaire-Urinary Incontinence Short
Form; the Work Productivity Activity Impairment-Specific
Health Problem, version 2.0, and the Weight-Related Sign
and Symptom Measure [41-45]. However, it should be noted
that not all assessments were used in each trial, and no clinical
outcome assessments for physical functioning were included
in STEP 5 and STEP 8 [46,47].

Safety assessments included physical examinations, electro-
cardiograms, biochemistry and hematology assessments,
detection of antibodies against semaglutide, and vital signs.
AE data were collected throughout the trial duration and
during follow-up when patients were no longer receiving
treatment [41-47].

3.2. Study population

Patients’ baseline characteristics were generally comparable
between trials (Table 2) and were well-matched between ran-
domized treatments [41-47]. In STEP 1-5 and STEP 8, the racial
composition of each trial population was predominantly
White, with variations in race and ethnicities among different
trials. In STEP 6, all patients were of Asian descent. Because
subjects were recruited from different countries, these differ-
ences were to be expected; for example, STEP 1 and STEP 2
were designed to have Asian participants constitute at least
10% of the study populations, and STEP 6 was conducted in
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a population of East Asian adults. Additionally, because STEP 2
included patients with T2D, the mean HbA,. was expectedly
higher among this trial population compared with the other
STEP trials.

3.3. Efficacy summary

The primary and secondary efficacy endpoints for STEP 1-6
and STEP 8 trials are summarized in Table 3 and Figure 2 [41-
47]. Once-weekly semaglutide 2.4 mg treatment induced
a greater reduction from baseline to EOT in body weight
compared with placebo across all STEP trials. A recent meta-
analysis of STEP 1, STEP 3, and STEP 4 reported that semaglu-
tide reduced body weight by 12.6% over placebo; the abso-
lute body weight loss was 11.9 kg [48]. With respect to
categorical weight loss, more participants achieved >5%,
>10%, =15%, and =20% compared with placebo (risk ratio
[RR], 2.11, 3.98, 6.73, and 11.36, respectively) [48]. In STEP 2,
the reduction in body weight was larger with semaglutide
24 mg (6.2% placebo-subtracted) than with semaglutide
1.0 mg (3.5% placebo-subtracted) [42]. It should be noted
that people with T2D experience more difficulty with weight
loss compared with those without T2D for a variety of reasons
[49]. Indeed, compared with patients without diabetes, less
weight loss was noted in the active treatment arms in the
STEP 2 trial, and the Satiety and Clinical Adiposity-Liraglutide
Evidence in nondiabetic and diabetic individuals (SCALE)
Obesity and Prediabetes trial using liraglutide 3.0 mg [42,50].
In STEP 3, the mean weight change from baseline to EOT was
—-16.0% with semaglutide versus —5.7% with placebo, both
combined with IBT and meal replacements [43]. STEP 5
reported sustained weight loss of —15.2% over 104 weeks
with semaglutide from baseline to EOT, compared with
—2.6% with placebo [47]. In STEP 8, the reduction in body
weight from baseline to EOT was greater with once-weekly
semaglutide 2.4 mg versus once-daily liraglutide 3.0 mg [46].
The weight loss observed in STEP 8 with liraglutide was similar
to the weight loss reported in the SCALE Obesity and
Prediabetes trial [51], therefore making it easier to make indir-
ect comparisons between the STEP and SCALE programs.
Across the STEP trials, the proportions of patients achieving
weight reductions of >=5%, >=10%, =15%, and =20% of their
initial body weight were greater with once-weekly semaglu-
tide 2.4 mg versus placebo and once-daily liraglutide 3.0 mg
treatments.

In addition to body weight reductions, compared with
placebo and liraglutide, semaglutide improved anthropo-
metric and cardiometabolic parameters (including BMI, waist
circumference, HbA,, fasting plasma glucose, lipid profiles,
and C-reactive protein levels) (Table 3). In a meta-analysis of
STEP 1, STEP 3, and STEP 4, compared with placebo, semaglu-
tide 2.4 mg improved cardiometabolic risk factors, including
a reduction in waist circumference (—9.34 cm), BMI (—4.48 kg/
m?), systolic and diastolic blood pressure (—4.62 mm Hg and
—-1.82 mm Hg, respectively), glycemic parameters in partici-
pants without T2D (HbA;. —0.25%, fasting plasma glucose
—7.4 mg/dL), lipid profiles (total cholesterol —5.9%, triglycer-
ides —18.3%, low-density lipoprotein cholesterol —6.6%, free
fatty acids —11.8%), C-reactive protein levels, and physical

function [48]. Importantly, in STEP 1-4 and STEP 6 (Table 3),
semaglutide 2.4 mg treatment improved health-related quality
of life (SF-36 scores and IWQOL-Lite scores).

3.4. Safety summary

The AEs and tolerability profiles for STEP 1-6 and STEP 8 are
summarized in Table 4 [41-47]. The safety profile of semaglu-
tide 2.4 mg was similar to those reported for semaglutide
1.0 mg and liraglutide 3.0 mg, with no new signals reported.
As with other GLP-1 RAs, gastrointestinal disorders (typically
nausea, constipation, diarrhea and/or vomiting) were the most
frequently reported events. Most of these AEs were transient
and mild to moderate in severity and resolved without per-
manent discontinuation. Gastrointestinal events were the
main AE-related cause for discontinuation (7% with semaglu-
tide versus 3.1% with placebo in STEP 1). Notably, the weight-
loss benefits were independent of and unrelated to the gas-
trointestinal side-effects of nausea.

Semaglutide was associated with an increase in gallblad-
der-related disorders, mainly cholelithiasis, 2.6% versus 1.2% in
placebo in STEP 1, and 2.6% versus 1.3% in placebo in STEP 5.
Some of these events could be attributed to weight loss rather
than being drug related [52,53]. There was no increase in
benign and malignant neoplasms reported in STEP 1-6 and
STEP 8.

GLP-1 RAs, including semaglutide, are known to increase
the heart rate by 1-4 beats per minute. Heart rate should be
routinely monitored with semaglutide treatment, and the drug
should be discontinued with sustained increases. Notably, the
small increase in heart rate did not appear to affect beneficial
cardiovascular outcomes, as revealed by results of the Trial to
Evaluate Cardiovascular and Other Long-term Outcomes with
Semaglutide in Subjects with Type 2 Diabetes (SUSTAIN-6).
Long-term cardiovascular outcomes are currently being inves-
tigated in people with obesity (but without diabetes) and
established cardiovascular disease in the Semaglutide Effects
on Heart Disease and Stroke in Patients with Overweight or
Obesity (SELECT) trial. This event-driven trial is the largest
cardiovascular disease outcome trial conducted in people
with obesity and is estimated to complete in 2023.

3.5. Study limitations

Several study limitations should be considered when interpret-
ing these STEP trial results [41-47]. All the phase 3 trials could
have been better balanced regarding race and sex [41-47].
The efficacy and safety data from STEP 2 cannot be extended
to individuals with T2D receiving insulin therapy, as they were
excluded from the study [42]. All trials included lifestyle mod-
ifications as part of the study methodology (i.e. a hypocaloric
diet and increased physical activity) [41-47], and patients in
STEP 3 received IBT [43]. However, given that subcutaneous
semaglutide 2.4 mg should be used as an adjunct to a calorie-
controlled diet and increased physical activity, these findings
are likely representative of patients seen in clinical practice. It
should be noted that increased exercise intensity may
enhance cardiorespiratory fitness, thereby reducing fat mass
and further augmenting weight loss with semaglutide. It has
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Figure 2. Effects of once-weekly subcutaneous semaglutide 2.4 mg on body weight from STEP 1-6 and STEP 8 [41-47].

also been reported that, in adults with overweight or obesity,
combining exercise with daily subcutaneous GLP-1 RA therapy
(liraglutide 3.0 mg per day) improved healthy weight loss
maintenance than either treatment alone [54]. The synergistic
effects of exercise in conjunction with lifestyle interventions
were not explored in the STEP trials.

The strict run-in period of STEP 4 did not allow for any
deviation away from the standard semaglutide dosing titration
schedule [44]. Because HCPs in clinical practice can tailor the
dosing titration on a case-by-case basis, the STEP 4 methodol-
ogy may not be representative of real-world experience.
Additionally, in STEP 8, owing to the different semaglutide
and liraglutide dose-escalation protocols, more patients
could have permanently discontinued liraglutide after an AE
than semaglutide [46]. Furthermore, if patients discontinued
liraglutide sooner than semaglutide, the achievable weight
loss with liraglutide could have been reduced [46].

Overall, in addition to the ongoing and planned STEP trials
(Table 1), future real-world studies representing routine clinical
practice that monitor the long-term efficacy and safety of
once-weekly injectable semaglutide 2.4 mg use among people
with overweight or obesity, with and without T2D, would be
beneficial.

3.6. Ongoing and future STEP trials

In addition to STEP 1-6 and STEP 8, there are currently eight
ongoing or planned trials from the phase 3 STEP clinical trial
program (Table 1). STEP 7 and STEP 11 are regional placebo-
controlled phase 3 trials investigating the efficacy and safety
of once-weekly semaglutide in a Chinese population and
adults from Thailand and South Korea, respectively, living
with overweight or obesity; STEP TEENS is a multinational
placebo-controlled trial evaluating the efficacy and safety of
once-weekly semaglutide among adolescents (12-17 years
of age) with overweight or obesity. STEP 9 and STEP 10 are
placebo-controlled trials investigating the efficacy and safety
of once-weekly semaglutide among patients with

osteoarthritis and prediabetes, respectively, with overweight
or obesity. In patients with T2D, the effects of once-weekly
subcutaneous semaglutide (0.5 mg and 1.0 mg) on cardio-
vascular outcomes were previously assessed in SUSTAIN 6; in
this trial, it was demonstrated that the rate of cardiovascular
death, nonfatal myocardial infarction, or nonfatal stroke was
significantly lower among patients with T2D receiving sema-
glutide versus placebo [55]. Because both diabetes and obe-
sity are risk factors for cardiovascular disease, the SELECT
trial will determine the effects of semaglutide 2.4 mg on
cardiovascular outcomes among patients with overweight
and obesity, without diabetes. Furthermore, there are two
randomized, placebo-controlled phase 3 trials investigating
the effects of once-weekly injectable semaglutide 2.4 mg on
the body weight and heart failure symptoms among indivi-
duals with heart failure with preserved ejection fraction with
T2D (STEP HFpEF DM) and without T2D (STEP HFpEF); these
trials are expected to complete in 2023 (Table 1).

4. Semaglutide 2.4 mg versus other weight-
management medications

In patients with overweight or obesity, with and without T2D,
once-weekly injectable semaglutide 2.4 mg induced weight
loss from baseline to EOT, ranging between 7.9% and 16.0%
(Table 3) [41-47]. This is a greater reduction in body weight
compared with other approved weight-management medica-
tions (range, 5.0-9.9%), which include once-daily liraglutide
3.0 mg [50], orlistat (three times daily oral administration)
[56], phentermine-topiramate (once-daily oral administration)
[57], and naltrexone-bupropion (twice-daily oral administra-
tion) [58]. Additionally, in the head-to-head STEP 8 trial, sema-
glutide 2.4 mg treatment induced greater weight loss from
baseline than liraglutide 3.0 g, with no additional safety sig-
nals, among patients with overweight and obesity (Tables 3
and 4) [46]. In a meta-analysis of STEP 1-3, it was reported that
semaglutide 2.4 mg reduced body weight (-11.9 kg) and its
percentage (-12.6%), respectively, relative to placebo [48],
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which is greater than the reductions in body weight (-5.3 kg)
[59] and percentages (-4.16%) [60] reported with liraglutide
3.0 mg, relative to placebo, in other meta-analyses. In a recent
systematic review and network meta-analysis of weight-
management drugs, phentermine-topiramate and GLP-1 RAs
(liraglutide, semaglutide, exenatide) were more effective than
lifestyle interventions alone in body weight reductions of >5%
(odds ratio [OR], 8.02 and 6.33, respectively) [61]. The authors
conducted a post-hoc analysis of semaglutide 2.4 mg, since it
showed much greater weight-loss benefits than other GLP-1
RAS as well as all other drug classes, and the OR for likelihood
of weight loss of =5% was 9.82 [61]. With respect to safety,
phentermine-topiramate and naltrexone-bupropion were
associated more adverse side-effects and higher rates of dis-
continuation than semaglutide [61].

5. Emerging weight-management medications

The success of GLP-1 RAs, initially with liraglutide and more
recently with semaglutide, in obesity treatment with double-
digit percentage of body weight loss, sparks the development
of drugs with even greater weight-loss efficacy and better
safety and tolerability profiles.

Several novel weight-management drugs are under active
development and investigations, including monotherapy or
combination therapy with drugs that have different mechan-
isms of action in the hope of achieving greater weight loss
than monotherapy.

Cagrilintide, a long-acting analog of amylin (a pancreatic
hormone that promotes satiety), was recently investigated in
a phase 2, multicenter, randomized, double-blind, placebo-
controlled, and active-controlled, dose-finding 26-week trial
(ClinicalTrials.gov; NCT03856047) [62]. In total, 706 participants
with obesity or overweight with one or more obesity-related
comorbidities were randomized to once-weekly cagrilintide
(0.3-4.5 mg), once-daily liraglutide 3.0 mg, or volume-
matched placebo. Cagrilintide resulted in dose-dependent
weight reductions that had not plateaued by week 26, and
greater weight loss at all doses than placebo. Mean weight
reductions with all doses of cagrilintide (0.3-4.5 mg) were 6.0—
10.8% versus 3.0% in the placebo group after 26 weeks of
treatment, including a 6-week dose-escalation period [62].
Weight loss was greater with cagrilintide 4.5 mg than liraglu-
tide 3.0 mg, and more participants lost >10% and >15% body
weight with cagrilintide than with liraglutide.

Combination therapy of semaglutide and cagrilintide has
been studied in a phase 1b randomized trial (Clinicaltrials.gov;
NCT03600480) [63]. In this trial, 96 adults (>18 years of age)
with overweight or obesity (BMI 27.0-39.9 kg/m?) were rando-
mized to once-weekly semaglutide (dose-escalated to 2.4 mg),
co-administered with cagrilintide (0.16, 0.30, 0.60, 1.2, 2.4 or
4.5 mg) or matched placebo, all without lifestyle interventions
[63]. Cagrilintide and semaglutide doses were co-escalated in
4-week intervals to the desired dose over 16 weeks and were
treated at the target dose for a further 4 weeks [63]. At week
20, mean percentage body weight reductions from baseline
were greater with semaglutide 2.4 mg plus cagrilintide 1.2 mg
(-15.7% from baseline) and 2.4 mg (-17.1% from baseline)
versus semaglutide 2.4 mg with placebo (-9.8% from baseline)

[63]. Glycemic parameters improved across all treatment
groups independently of cagrilintide dose [63]. Most AEs
were mild to moderate in severity, and the proportions of
participants reporting an AE were similar across treatments;
the most reported AEs across treatments were gastrointestinal
disorders [63]. Overall, among adults with overweight or obe-
sity, concomitant treatment with cagrilintide and semaglutide
2.4 mg was well tolerated and demonstrated an acceptable
safety profile [63]. A multicenter, randomized, double-blind,
placebo-controlled clinical trial of cagrilintide-semaglutide
combination therapy is currently being planned for obesity
treatment.

A dual GLP-1 and glucose-dependent insulinotropic poly-
peptide (GIP) receptor co-agonist, tirzepatide, which was initi-
ally developed for the treatment of T2D, is currently being
investigated in individuals with overweight or obesity
(SURMOUNT trial). In a head-to-head phase 3 trial (SURPASS-
2), the efficacy and safety of tirzepatide (at 5, 10, or 15 mg)
was compared with once-weekly semaglutide 1.0 mg among
1879 individuals with T2D [64]. At all doses, tirzepatide was
noninferior and superior to semaglutide with respect to mean
change from baseline to week 40 in HbA,, and the reductions
in body weight were greater with tirzepatide versus semaglu-
tide 1.0 mg (least-squares mean estimated treatment differ-
ence, - 1.9 kg [at 5 mg], - 3.6 kg [10 mg], and - 5.5 kg
[15 mgq]); for both tirzepatide and semaglutide treatments,
the most common AEs were gastrointestinal-related
events [64].

Another class of co-agonists, the dual GLP-1 and glucagon
receptor co-agonist, is currently in phase 1 and 2 clinical trials
[65,66]. The rationale for pursuing the development of a dual
GLP-1 and glucagon receptor co-agonist is to exploit the
stimulatory effect of glucagon on energy expenditure, which
might lead to greater weight loss than can be achieved
through central appetite suppression with a GLP-1 RA alone.
Oxyntomodulin is a naturally occurring gut hormone that
activates both GLP-1 and glucagon receptors and has
a potent effect on energy balance and body weight regula-
tion. Oxyntomodulin analogs are unimolecular dual co-
agonists that promote weight loss through distinct mechan-
isms of action [66]. Unimolecular triple incretins, combining
GLP-1, GIP, and glucagon receptor tri-agonist, are also under
active investigation for obesity and diabetes treatment [67].

6. Clinical implications and considerations

Semaglutide, like all GLP-1 RAs, is associated with gastrointest-
inal adverse side-effects (nausea, constipation, diarrhea, and/
or vomiting) that are mild to moderate in severity [33]. These
symptoms are usually dose-dependent and can be minimized
with more gradual dose up-titration. Healthy diets with
reduced refined sugar and fat content also help to reduce
the symptoms. HCPs should discuss, assist, and advise their
patients on how to manage and mitigate these symptoms
before prescribing the medication [68]. Semaglutide is contra-
indicated in pregnancy and in patients with a personal or
family history of medullary thyroid cancer or multiple endo-
crine neoplasia syndrome type 2, or a known hypersensitivity
to semaglutide [33]. Semaglutide treatment is not



recommended for patients with end-stage renal disease [33].
Rare cases of acute pancreatitis, hypoglycemia, acute kidney
injury, diabetic retinopathy in patients with T2D, angioedema,
and anaphylaxis have been reported with semaglutide treat-
ment [33].

Patients with overweight or obesity are at increased risk of
having obesity-related complications or comorbidities; there-
fore, these patients may require additional concomitant treat-
ments. Because once-weekly semaglutide can cause delay in
gastric emptying, its potential to affect the absorption of
concomitantly administered oral medications should be con-
sidered [33]. Furthermore, to reduce the risk of hypoglycemia,
HCPs can consider reducing the dose of concomitantly admi-
nistered insulin secretagogues or insulin when initiating once-
weekly injectable semaglutide treatment [33].

In terms of drug administration, some patients are reluctant
to use injectable medications, and, for these patients, oral
medications might improve treatment adherence. Currently,
the oral formulation of semaglutide (marketed as Rybelsus),
which is administered once daily, is approved for the treat-
ment of T2D at doses up to 14 mg [69]. Oral semaglutide is
currently being investigated for weight management (clinical-
trials.gov; NCT05035095). If approved for weight management,
this oral formulation might be a more appropriate treatment
choice for those patients who are reluctant to self-inject.

In addition to the efficacy, safety, and dosing/administra-
tion methods, the medication price, and medication cost-
effectiveness, should also be considered by HCPs. In the USA,
the reported monthly prescription cost of once-weekly inject-
able semaglutide 2.4 mg ($1619) is higher than for other anti-
obesity medications (orlistat: $823 [120 mg; dosed three times
daily]; phentermine-topiramate: $223-239 [7.5 mg/46 mg;
dosed once daily]; naltrexone-bupropion: $365 [16 mg/
180 mg; dosed twice daily]) except for once-daily liraglutide
3.0 mg ($1619) [70]. Furthermore, because anti-obesity medi-
cations are often labeled for cosmetic use rather than disease
management, it is often difficult to gain insurance coverage
for these agents, providing a treatment barrier for patients
who could benefit from receiving semaglutide treatment.
Several studies in patients with T2D across the UK and
USA have shown cost savings with semaglutide 1.0 mg and
have demonstrated the cost-effectiveness of semaglutide
compared with dulaglutide, which is another diabetes medi-
cation [71,72]. However, data regarding the cost-effectiveness
of semaglutide for weight management among patients with
overweight or obesity without T2D are limited. One study to
date reported that, because of the high prescription cost,
semaglutide might not be a cost-effective treatment option
for weight management. However, it should be noted that this
study was conducted before the results of the phase 3 STEP
clinical trials were published and does not consider the
demonstrated weight-loss efficacy of once-weekly injectable
semaglutide 2.4 mg [73]. Future cost-effectiveness studies
could investigate the potential short- and long-term cost sav-
ings with semaglutide 2.4 mg and other anti-obesity medica-
tions, including the benefits generated by improvements in
weight and prevention and treatment of obesity-related
comorbidities.
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It should be noted that, across the STEP trials, a small
proportion of patients with overweight or obesity did not
respond to once-weekly injectable semaglutide 2.4 mg treat-
ment (i.e. those patients who achieved a reduction of <5% of
their initial body weight). The percentage of ‘non-responders’
in these trials was approximately 30% of patients with T2D (i.e.
in STEP 2) and ranged between 13% and 23% of patients
without diabetes (Table 3), highlighting that some individuals
with overweight or obesity may need further interventions, or
different treatment options, to help manage their body weight
and obesity-related co-morbidities.

Finally, it is important to emphasize that, in addition to
subcutaneous semaglutide 2.4 mg (or any other medication
for chronic weight management), a successful weight-loss
program also includes lifestyle modifications, such as a calorie-
controlled diet, increased physical activity, and behavioral
modifications.

7. Conclusions

Obesity is a progressive, relapsing, chronic disease that
severely impairs health. People with obesity are at risk of
developing concomitant diseases and many obesity-related
comorbidities. Current obesity clinical practice guidelines
recommend lifestyle interventions, such as a calorie-
controlled diet and increased physical activity, as the corner-
stone therapy for obesity, supported by behavioral and psy-
chological therapy, pharmacotherapy, and bariatric surgery.
The recent FDA approval of once-weekly injectable semaglu-
tide 2.4 mg, as an adjunct to a calorie-controlled diet and
increased physical activity, for chronic weight management
provides HCPs with an additional option to consider when
prescribing weight-loss drugs. The phase 3 STEP clinical devel-
opment program, to date, has demonstrated that, among
patients with overweight and obesity, with and without T2D,
once-weekly injectable semaglutide 2.4 mg treatment induces
greater weight loss from baseline, compared with placebo and
once-daily liraglutide 3.0 mg. Semaglutide 2.4 mg treatment
also demonstrates a tolerability profile that is similar to that
for other GLP-1 RAs, with the most common AEs being gastro-
intestinal-related events. In addition to the efficacy and safety
profile, HCPs should also consider the route and frequency of
administration as well as the drug cost when choosing an anti-
obesity medication. The cost of once-weekly injectable sema-
glutide 2.4 may constitute barriers for broad insurance cover-
age and limit patient access to this treatment option.

8. Expert opinion

Once-weekly subcutaneous semaglutide 2.4 mg is currently
the most efficacious medication approved for chronic weight
management and is the first drug that reduced the percentage
of body weight in the double digits. In addition to being
indicated as a treatment for T2D and chronic weight manage-
ment (including patients with obesity with a monogenetic
etiology) [74], subcutaneous semaglutide is currently being
investigated as a treatment option for nonalcoholic fatty
liver disease and nonalcoholic steatohepatitis (NASH).
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A phase 2 trial of patients with NASH demonstrated that,
compared with placebo, subcutaneous semaglutide treatment
resulted in a significantly (P < 0.001) higher proportion of
patients with an improvement in fibrosis [75]; these results
were corroborated in a meta-analysis [76].

In terms of chronic weight management, in STEP 1, sema-
glutide 2.4 mg reduced >=5% body weight in close to 90%,
=10% in about 70%, >=15% in 50%, and =20% in about 32% of
participants [41]. Semaglutide 2.4 mg treatment not only leads
to effective weight loss, but also sustained double-digit
weight loss, as demonstrated in the 2-year STEP 5 trial [47].
In addition, compared with placebo and liraglutide, semaglu-
tide 2.4 mg reduced waist circumference and improved cardi-
ometabolic parameters, including systolic and diastolic blood
pressure, glycemic and lipid profiles, reduced C-reactive pro-
tein levels, physical function, and quality of life. Semaglutide
2.4 mg also improved body composition and increased the
proportion of lean body mass relative to total body mass as
quantified by a dual-energy X-ray absorptiometry scan [41].

Semaglutide 2.4 mg will drastically change our current prac-
tice and heralds a new era of obesity treatment. For far too long,
HCPs have emphasized lifestyle interventions as the corner-
stone of obesity treatment, yet these interventions only lead
to modest weight loss. Moreover, the weight loss is not sus-
tained for most people living with obesity because of weight
regain due to compensatory metabolic and hormonal adapta-
tion that occur following weight loss. The lack of successful
weight loss with lifestyle interventions fuels pervasive weight
bias and stigma among HCPs of personal failure and casts
blame and shame among people living with obesity. Weight
bias and stigma are barriers that can hinder patients from
accessing care and treatment [13]. Semaglutide treatment will
shift the focus from weight loss to improved health and well-
being as well as reducing weight bias and clinical inertia.

Semaglutide 2.4 mg paves the way for ongoing STEP trials
to demonstrate the clinical benefits of >15% weight loss in the
amelioration of many obesity-related comorbidities. For exam-
ple, STEP 9 is designed to determine whether double-digit
weight loss will improve knee osteoarthritis among people
with obesity, and STEP 10 will investigate whether double-
digit weight loss will delay the progression from prediabetes
to T2D. Additionally, two STEP trials have been planned to
examine whether double-digit weight loss will improve heart
failure with preserved ejection fraction (HFpEF), STEP HFpEF in
people with obesity, and STEP HFpEF DM in people with
obesity and T2D. The results from these ongoing STEP trials
will provide direct evidence to support the clinical benefits of
obesity treatment in improving obesity-related comorbidities,
and not just the surrogate endpoints of body weight loss and,
importantly, dispel the misperceived narrative that obesity is
merely a body image rather than a health issue.

Pharmacotherapy for obesity, unlike T2D, is rarely pre-
scribed by HCPs, and less than 1% of people with obesity in
the USA who are eligible to receive treatment [77]. The high
cost of treatment and lack of insurance coverage are major
reasons. Still, HCPs are also concerned with the low efficacy, as
well as safety, of weight-loss medications, especially with
a long tainted history of weight-management medications,

such as fenfluramine, sibutramine, and lorcaserin, which were
the latest medications to be withdrawn from the US market in
2020 [78,79]. Semaglutide 2.4 mg, which has demonstrated
a good safety profile and acceptable tolerability profile in the
STEP 1-5 trials, will hopefully change the perception and
reduce therapeutic inertia in prescribing medical therapy for
a chronic relapsing disease like obesity. While we await the
results of SELECT, the largest ongoing cardiovascular outcome
trial with semaglutide 2.4 mg expected to be complete in
2023, we can rely on the cardiovascular safety data from the
SUSTAIN-6 cardiovascular outcomes trial with once-weekly
semaglutide 1.0 mg in people with T2D [55].

Semaglutide 2.4 mg and future weight-management
medications will also dramatically change our approach
to diabetes management. The alarming increase in the
global prevalence of T2D is attributable to the increased
prevalence of obesity. While lifestyle interventions remain
the first-line treatment, the modest weight loss that results
from using these interventions alone is inadequate to
achieve the glycemic targets for most people with T2D.
The Look-AHEAD trial in people with T2D demonstrated
the benefits of lifestyle interventions on glycemic and
metabolic control, but the modest weight loss achieved
during the 8-year follow-up study failed to reduce cardio-
vascular disease outcomes [21]. Current clinical practice
guidelines recommend adjunctive glucose-lowering thera-
pies at or within the first 3 months of diagnosis [80,81],
and HCPs should preferably choose drugs that have been
proven to confer cardiovascular benefits through cardio-
vascular outcome trials mandated by the FDA and EMA as
requirements for new drug approval [80,81]. The treatment
goals remain glucocentric and focused on preventing
downstream metabolic and vascular complications. Over
the past several years, bariatric surgery has been advo-
cated as an effective method, not only for diabetes treat-
ment but also to induce diabetes remission through
sustained weight loss of 20% or more [82]. About 25-
30% of patients remained in remission 5 years following
bariatric surgery, and the remission rates are related to the
magnitude of weight loss [82]. Recent data from the
DiRECT trial provide compelling evidence that >15% body
weight loss is necessary to induce diabetes remission and
potentially reverse the wunderlying pathophysiological
defects of insulin resistance and secondary B-cell failure
[83]. With the availability of semaglutide 2.4 mg and pro-
mising weight-loss medications on the horizon, we can
now achieve double-digit percentage body weight loss
with pharmacotherapies, approaching the weight loss
reported with bariatric surgery, providing a treatment
option to bridge the gap between lifestyle interventions
and bariatric surgery. Importantly, we now have the oppor-
tunity of focusing on weight management as the primary
treatment goal for diabetes and potentially modifying the
natural progression of T2D.

HCPs should, however, be aware of several challenges
associated with semaglutide treatment. Gastrointestinal side-
effects are common, and HCPs should become familiar with
strategies to mitigate these AEs by providing proper



counseling to patients, especially during the dose up-titration
period, as well as providing ongoing support for the full
duration of semaglutide treatment. Semaglutide should be
discontinued when non-responders are identified earlier on
with treatment. Semaglutide is an injectable medication, and
some patients may require counseling to overcome their fear
of needles. High medication costs can be a barrier for some
patients, which is especially true for the vulnerable population
of patients without health insurance plans and access to
medications. The pharmacoeconomics and cost-effectiveness
of semaglutide 2.4 mg treatment has not been established
and raises the question of whether obesity pharmacotherapy
can be justified.

Semaglutide 2.4 mg is the first weight-loss medication that
bridges the treatment gap in obesity and can lead to improve-
ment in several obesity-related comorbidities. However, such
a breakthrough in pharmacological advancement must also be
accompanied by increased awareness and education of both
HCPs and people living with obesity, easier access to care,
government and institutional support, and reduced cost bar-
riers. Coverage through government and third-party insurance
plans will go a long way to reduce the devastating impact of
obesity and related complications on our society.
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