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Purpose: This review summarizes the comprehensive management of
obesity with a focus on the pharmacology, efficacy, and safety of anti-
obesity medications.

Summary: Obesity is a highly prevalent chronic disease with significant
health risks, requiring a multifaceted approach to treatment. While most
approved weight loss medications have modest effects, newer medica-
tions such as semaglutide and tirzepatide have shown greater than 15%
reduction in baseline weight. Optimal selection of therapy requires taking
into consideration patient factors, such as comorbidities and goals, and
medication-related factors, including weight loss efficacy, contraindica-
tions, and improvements in cardiovascular risk. As the availability of anti-
obesity medications increases, multidisciplinary care teams will play an
important role in selecting optimal strategies for long-term health benefits
in individuals with obesity.

Conclusion: The expanding array of anti-obesity medications provides
valuable treatment options alongside lifestyle interventions and surgical
approaches for managing obesity and reducing weight-related health
risks. As this therapeutic area continues to grow, selecting optimal agents
and educating patients on administration, monitoring, and potential ad-
verse effects will be critical for improving overall outcomes.
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besity has become increasingly

prevalent in the US over recent
decades. In 1999 through 2000, the es-
timated prevalence of obesity among
US adults was 33.6%, rising to 36.1% by
2009 through 2010.! The most recent
surveys conducted by the Centers for
Disease Control and Prevention and
state health departments suggest a fur-
ther increase, with an estimated 41.9% of
US adults now classified as obese based
on self-reported weight and height data.
However, the actual prevalence is likely
even higher, as self-reported measure-
ments tend to underestimate obesity
rates.>* The 2017-2020 National Health
and Nutrition Examination Survey re-
vealed that obesity prevalence remains
relatively consistent across age groups,
with 39.8% of adults aged 20-39, 44.3%
of those aged 40-59, and 41.5% of those
aged 60 and over classified as obese.®
Notably, these data also highlighted

VOLUME 82 | NUMBER2 | JANUARY 15, 2025

significant racial and ethnic dispar-
ities. Obesity is most prevalent among
non-Hispanic Black adults (49.9%), fol-
lowed by Hispanic adults (45.6%), non-
Hispanic White adults (41.4%), and
non-Hispanic Asian adults (16.1%).5

The terms overweight and obese
are commonly defined by a body mass
index (BMI) of 25 to 29.9 kg/m? and
30 kg/m? or higher, respectively. Lower
BMI criteria for identifying individuals
who are overweight (23 to 27.4 kg/m?)
and obese (>27.5 kg/m?) have been sug-
gested for Asian and Asian American
populations by some organizations due
to increased health risks at lower body
weights.®” While BMI is a common tool
for assessing weight-related health
risks, it has several limitations. One
challenge is that its standard thresh-
olds are primarily based on data from
non-Hispanic ~White populations.
Additionally, BMI does not reflect total
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body fat or fat mass in different body
sites or account for the crucial distinc-
tion between “apple” and “pear” body
shapes. The apple pattern, charac-
terized by central obesity with fat ac-
cumulation around the abdomen, is
associated with higher cardiometabolic
risk compared to the pear pattern,
where fat is predominantly distributed
in the hips and thighs.? This difference
in fat distribution can lead to misesti-
mating health risks, as 2 individuals
with the same BMI may have vastly dif-
ferent metabolic profiles based on their
fat distribution patterns. Furthermore,
body fat distribution differs by race and
ethnicity.’ There are limited data to es-
tablish race-specific BMI cutoffs that
might address these disparities. Clinical
judgment incorporating assessments
of adipose distribution, such as waist
circumference and waist-to-hip ratio,
is recommended to estimate obesity-
related health risks fully.''* These add-
itional measures can help differentiate
between apple and pear body types,
providing a more comprehensive as-
sessment of an individual’s metabolic
health beyond BMI measurement.

Obesity carries significant health
risks, including for type 2 diabetes
(T2D), hypertension, dyslipidemia,
cancer, infertility, kidney disease,
nonalcoholic fatty liver disease, ath-
erosclerotic cardiovascular disease,
sleep apnea, and osteoarthritis."* These
potential consequences underscore
the importance of effective weight
management. A comprehensive ap-
proach to obesity treatment is essential,
encompassing lifestyle modifications,
behavioral interventions, and, when
appropriate, pharmacological and sur-
gical options. The following sections
discuss management strategies, pro-
viding evidence-based guidance for
healthcare professionals in addressing
this complex and chronic disease.

General approach to
management of obesity

Nonpharmacological interven-
tions should be considered the foun-
dation of any weight loss program.

These interventions include dietary

KEY POINTS

e Combination therapy involving
lifestyle modifications,
pharmacological interventions,
and/or bariatric surgery offers
a comprehensive approach to
long-term obesity manage-
ment, potentially improving
overall outcomes.

¢ Newer anti-obesity medi-
cations (AOMs) such as
semaglutide and tirzepatide
demonstrate significant weight
loss potential, with reductions
of at least 15%, surpassing
historical standards.

¢ Insurance coverage remains a
major barrier to AOM access,
with many plans not covering
these medications, highlighting
the need for improved accessi-
bility in obesity management.

modifications, increased physical ac-
tivity, and behavioral changes. The
2013 guidelines from the American
College of Cardiology, American Heart
Association, and Obesity Society rec-
ommend at least 150 minutes per week
of moderate-intensity physical activity
and a reduced-calorie diet (deficit of
500-750 kcal/day)."* The plate method
is a simple yet effective tool for portion
control and balanced eating, where
half the plate is filled with nonstarchy
vegetables, a quarter with lean pro-
tein, and a quarter with whole grains
or starchy vegetables.”>!®* The plate
model serves as a visual guide, making
it easier for individuals to understand
and implement balanced eating habits.
Motivational interviewing, a patient-
centered counseling approach, has also
shown promise in promoting behavior
change and adherence to lifestyle
modifications.'” Given the prevalence
of obesity, pharmacists are uniquely
positioned to provide education, re-
inforce healthy habits, and offer guid-
ance on nonpharmacological strategies
at every interaction.
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Maintaining weight loss achieved
through lifestyle interventions alone is
notoriously challenging, highlighting
the need for additional therapeutic
approaches. Guidelines generally sug-
gest considering an anti-obesity medi-
cation (AOM) in addition to lifestyle
modification for individuals with a
BMI of 230kg/m?* or 227 kg/m? with
a weight-related comorbidity.”'*'8'9
The American Association of Clinical
Endocrinologists advocates consid-
ering treatment for individuals with a
BMI of 25 kg/m? or higher in the pres-
ence of obesity-associated health risks,
such as cardiovascular and renal dis-
ease, gastroesophageal reflux disease,
and prediabetes.””® Current long-term
AOMs approved by the Food and Drug
Administration (FDA) for
weight management include orlistat,
phentermine/topiramate  extended-
release (ER), naltrexone/bupropion
ER, liraglutide, semaglutide, and
tirzepatide. Medication choice should
be guided by efficacy, safety profile,
and patient-specific factors such as
comorbidities and contraindications,
as discussed in subsequent sections.

While pharmacotherapy offers
valuable options for weight man-
agement, bariatric surgery remains
a highly effective intervention, with
recent guidelines expanding its re-
commended use. The 2022 American
Society for Metabolic and Bariatric
Surgery and International Federation
forthe Surgery of Obesityand Metabolic
Disorders guidelines recommend
metabolic and bariatric surgery (MBS)
for individuals with a BMI of 235 kg/
m? irrespective of comorbidities.?

chronic

For the Asian population, the BMI
threshold for MBS
is lowered to 27.5kg/m? or higher.

consideration

Furthermore, the guidelines suggest
that MBS should be considered for in-
dividuals with a BMI of 230 kg/m? who
have not achieved substantial or dur-
able weight loss through nonsurgical
methods, even in the absence of meta-
bolic disease. Postoperatively, patients
undergo significant dietary modifica-
tions, progressing from clear liquids to
pureed foods and eventually to solid
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foods over 4 to 8 weeks.* This neces-
sitates medication adjustments, often
requiring liquid or crushed formula-
tions initially. Long-term vitamin and
mineral supplementation, including
of vitamin B, iron, and calcium,
is important due to malabsorptive
changes.?"** The rapid weight loss and
metabolic improvements following
bariatric procedures can dramatically
alter medication requirements. For ex-
ample, in patients with T2D, glycemic
control often improves rapidly after
bariatric surgery. This rapid improve-
ment necessitates immediate reduc-
tion or discontinuation of insulin and
oral hypoglycemics to prevent hypo-
glycemia.” Similarly, antihypertensive
medications frequently require
down-titration or cessation. Although
bariatric surgery can lead to substan-
tial and sustained weight loss, ongoing
pharmacotherapy may still play a role
in long-term weight maintenance.”
Therefore, it is important to examine
the role of pharmacotherapy in the
comprehensive care of patients with

obesity.

Phentermine

While lifestyle modifications and
bariatric surgery are powerful tools for
weight loss, pharmacotherapy con-
tinues to play a vital role in obesity
management. Phentermine was one of
the earliest AOMs approved by FDA. As
a sympathomimetic agent, it acts cen-
trally to stimulate hypothalamic nor-
epinephrine release, thereby reducing
appetite.* Phentermine is indicated
for short-term use, with a maximum
duration of 12 weeks. Typical dosing
ranges from 15 to 37.5 mg once daily
before breakfast or 1 to 2 hours after,
although an 8-mg tablet dosed 3 times
daily 30 minutes before meals can also
be used (Table 1).25%

Adverse effects include elevated
blood pressure, palpitations, and po-
tential ischemia.?® Phentermine carries
several contraindications, including
cardiovascular  disease, hyperthy-
roidism, glaucoma, substance abuse
history, recent monoamine oxidase
inhibitor (MAOI) use, and pregnancy.

Given its mechanism as a stimulant,
caution is required in patients with
structural heart disease, arrhythmias,
or uncontrolled hypertension. Its
pharmacological similarity to amphet-
amines raises concerns about abuse
potential and dependency with pro-
longed use.

Although phentermine is only indi-
cated for short-term weight loss, there
are some data evaluating its longer-
term effects. An observational study
using electronic health records classi-
fied 13,972 patients with a mean BMI
of 37.8kg/m? into short-term users
with a treatment episode of <112 days
and long-term continuous users with
a single treatment episode lasting over
1 year.** Short-term users exhibited a
pattern of initial weight loss followed
by regain over time. The 2.68% weight
reduction achieved at 6 months di-
minished to 1.38% by 12 months and
0.16% by 24 months. In contrast, long-
term continuous users had lost 7.4%
(95% confidence interval [CI], 5.8% to
9.0%) more weight than short-term
users after 24 months. The composite
outcome of cardiovascular disease
or death was rare overall (0.3% inci-
dence) and did not differ between the
long-term and short-term groups over
the 3 years of follow-up. Although no
difference in cardiovascular risk was
found with phentermine, caution is
still warranted due to limited data re-
garding the potential risk/benefit ratio
for longer durations of use.

Orlistat

While phentermine may be ef-
fective for short-term weight manage-
ment, the chronic nature of obesity
often calls for more sustained interven-
tions. FDA approved orlistat in 1999 as
one of the first medications for long-
term weight management, marking
a significant shift in the approach to
pharmacological treatment of obesity.
As a lipase inhibitor, it works by revers-
ibly blocking the action of gastric and
pancreatic lipases, thereby decreasing
the absorption of dietary fat. Orlistat is
administered orally at a dose of 120 mg
3 times daily during or up to 1 hour
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after each main meal containing fat.*”
For nonprescription use, the recom-
mended dose is 60 mg 3 times daily, not
exceeding 180 mg per day.?® No specific
renal or hepatic dosage adjustments
are provided in the manufacturer’s la-
beling, but dosage adjustment is most
likely not necessary due to the low sys-
temic absorption.

Common gastrointestinal adverse
effects include abdominal discomfort,
flatulence, urgent bowel movements,
oily spotting, and steatorrhea.?”** These
adverse events may worsen with high-
fat meals. Thus, patients should adhere
to a low-fat diet, distributing fat intake
evenly across 3 main meals. Orlistat
has also been shown to reduce the ab-
sorption of fat-soluble vitamins and
[-carotene, necessitating separate
vitamin supplementation. Orlistat ad-
ministration should be separated from
that for multivitamin supplements con-
taining fat-soluble vitamins by at least
2 hours. Contraindications include
chronic malabsorption
cholestasis, and pregnancy.

The 4-year, double-blind XENDOS
trial randomized 3,305 patients with a
BMI of 230 kg/m?* to lifestyle changes
plus orlistat 120 mg or placebo 3 times

syndromes,

daily.*® Mean weight loss was greater
with orlistat (5.8 vs 3.0 kg with placebo;
P < 0.001). Additionally, 72.8% of the
orlistat group had achieved at least 5%
weight loss at 1 year, compared to only
45.1% of those receiving placebo (P <
0.001). Gastrointestinal events were
more common with orlistat, occurring
in 91% vs 65% of participants in year
1, although the rates of such events
decreased to 36% and 23% by year 4
for orlistat and placebo, respectively.
The frequency of study discontinu-
ation due to adverse events was 8%
with orlistat and 4% with placebo, pri-
marily driven by gastrointestinal issues.
Beyond weight loss, orlistat demon-
strated favorable cardiometabolic ef-
fects, with greater reductions in systolic
blood pressure (SBP; 4.9 vs 3.4 mm
Hg), diastolic blood pressure (DBP; 2.6
vs 1.9mm Hg), low-density lipopro-
tein (LDL) cholesterol (12.8% vs 5.1%),
and total cholesterol (7.9% vs 2.3%)
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Table 1. Therapies for Adults with Obesity?

e Week2: 1.2 mg
daily

e Week 3:1.8mg
daily

(if used in conjunc-
tion with diabetes
medications known
to cause hypogly-

personal history of
multiple endo-
crine neoplasia

syndrome type 2, o

Medication

(trade name) Drug class Dosing® Adverse effects Contraindications  Additional comments

Phentermine Sympatho- Orally: Increased HR/ History of CVD, * Approved for short-term

(Adipex-P, mimetic e Phentermine BP, insomnia, ir- hyperthyroidism, use (8-12 weeks)

Lomaira) (excluding ritability, nervous- glaucoma, history e Potential for abuse due

Lomaira): 15 to ness, dry mouth, of drug abuse, use to amphetamine-like
37.5 mg daily in taste disturbance, during or within effects; controlled sub-
1 or 2 divided constipation 14 days following stance (C-IV)
doses MAOI therapy, ¢ Dose adjustments re-

e |omaira: 8 mg 3 pregnancy commended in patients
times daily with renal impairment

Orlistat (Alli Lipase in-  Orally: Intestinal cramps, Chronic e Administer during or up

[nonprescription], hibitor e Ali:60mg3 flatulence, fecal malabsorption syn- to 1 hour after each main

Xenical) times daily with incontinence, oily drome (eg, chronic meal containing fat; omit

each main meal spotting/leakage diarrhea, celiac dose if a meal is missed

containing fat disease, inflamma- or contains no fat

e Xenical: 120 mg tory bowel disease, e Patients should take

3 times daily with bariatric surgery), a daily multivitamin

each main meal cholestasis, preg- containing fat-soluble

containing fat nancy vitamins; separate ad-
ministration from orlistat
by >2 hours

Phentermine/ Sympatho- Orally: Increased HR/ History of CVD, e Controlled substance

topiramate ER mimetic e Initially BP, constipa- hyperthyroidism, (C-Iv)

(Qsymia) + GABA phentermine tion, dry mouth, glaucoma, history e Teratogenic (topiramate):
receptor 3.75 mg/ paresthesia, taste of drug abuse, use increased risk of oral
modulator topiramate 23 mg  disturbance, de- during or within cleft; negative pregnancy

daily pression, anxiety, 14 days following test recommended

e Titrate grad- cognitive impair- MAOI therapy, before initiation and
ually up to ment, insomnia; pregnancy monthly
phentermine rare: metabolic e Dose adjustments re-
15 mg/ acidosis, kidney commended in patients
topiramate 92 mg stones with hepatic or renal
daily if needed impairment

Naltrexone/ Opioid an-  Orally (1 tablet = nal-  Nausea, vomiting, Uncontrolled HTN, e Boxed warning: suicidal

bupropion ER tagonist + trexone 8 mg/bu-  constipation, head- seizure disorder, thinking

(Contrave) dopamine/ propion 90 mg): ache, dizziness, in-  eating disorder, use e Potential neuropsychi-
norepin- e Week 1: 1 tablet somnia, dry mouth,  of other bupropion- atric effects
ephrine every morning transient increase containing prod- e Take early in the day (po-
reuptake e Week 2: 1 tablet in BP (average of ucts, short- or tential for insomnia)
inhibitor twice daily 1-2 mm Hg) and/ long-term opioid e Dose adjustments re-

e Week 3: 2 tablets orHR therapy, use during commended in patients
every morning or within 14 days with hepatic or renal
and 1 tablet following MAOI impairment
every evening therapy, pregnancy

o Week 4+: 2 tab-
lets twice daily

Liraglutide GLP-1 Subcutaneously: Nausea, vomiting, Personal or family e Monitor glucose and

(Saxenda) receptor e Week 1: 0.6 mg diarrhea, constipa-  history of medullary adjust co-administered
agonist daily tion, hypoglycemia  thyroid carcinoma, sulfonylureas and insulin

as needed to prevent
potentially severe hypo-
glycemia

Should not be used with

o Week 4: 2.4 mg cemia), injection pregnancy other GLP-1 receptor
daily site reactions; agonists or DPP4 inhibi-
e Week 5+: 3 mg rare: pancreatitis, tors
daily gallbladder disease
Continued on next page
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Continued from previous page

Table 1. Therapies for Adults with Obesitya

Medication
(trade name)

Drug class Dosing®

Adverse effects

Contraindications

Additional comments

e  Week 9+: may
increase in 2.5-
mg increments
every 4 weeks if
needed

e Max dose of
15 mg/week

Semaglutide GLP-1 Subcutaneously: Nausea, vomiting, Personal or family e Monitor glucose and
(Wegovy) receptor e Weeks 1-4: diarrhea, constipa-  history of medullary adjust co-administered
agonist 0.25 mg weekly tion, hypoglycemia  thyroid carcinoma, sulfonylureas and insulin
e  Weeks 5-8: (if used in conjunc-  personal history of as needed to prevent
0.5 mg weekly tion with diabetes multiple endo- potentially severe hypo-
o Weeks 9-12: medications known  crine neoplasia glycemia
1 mg weekly to cause hypogly- syndrome type 2, e Semaglutide: monitor
e Weeks 13-16: cemia), injection pregnancy patients with diabetic
1.7 mg weekly site reactions; retinopathy for eye com-
o Week 17+: rare: pancreatitis, plications
2.4 mg weekly gallbladder disease e Should not be used with
other GLP-1 receptor
agonists or DPP4 inhibi-
tors
Tirzepatide GIP/GLP-1 Subcutaneously: Nausea, vomiting, Personal or family e Monitor glucose and
(Zepbound) receptor e Weeks 1-4: diarrhea, constipa-  history of medullary adjust co-administered
agonist 2.5 mg weekly tion, hypoglycemia  thyroid carcinoma, sulfonylureas and insulin
e Weeks 5-8: 5mg  (if used in conjunc-  personal history of as needed to prevent
weekly tion with diabetes multiple endo- potentially severe hypo-

medications known
to cause hypogly-
cemia), injection
site reactions

crine neoplasia
syndrome type 2, e Should not be used with
pregnancy

glycemia

other GLP-1 receptors
agonists or DPP4 inhibi-
tors

inhibitor.
alnformation derived from package inserts.?>-%

Abbreviations: BP, blood pressure; CVD, cardiovascular disease; DPP4, dipeptidyl peptidase-4; ER, extended-release; GABA, y-aminobutyric acid;
GIP, glucose-dependent insulinotropic polypeptide; GLP-1, glucagon-like peptide-1; HR, heart rate; HTN, hypertension; MAOI, monoamine oxidase

®Dosing is for adults with normal kidney and liver function unless otherwise noted in the comments.

compared to placebo (P < 0.01 vs pla-
cebo for all comparisons).

Phentermine/topiramate ER

Phentermine/topiramate ER s
a combination therapy designed to
provide a synergistic approach for
weight loss management. It com-
bines topiramate, an antiseizure
agent, and phentermine, a sympatho-
mimetic medication. It is thought that
phentermine suppresses appetite by
acting centrally to stimulate hypo-
thalamic norepinephrine release and
topiramate affects appetite and satiety
through modulation of y-aminobutyric
acid (GABA) receptors.®® The re-
commended dosing regimen starts
with  phentermine/topiramate  ER
3.75mg/23 mg once daily for 2 weeks,

followed by escalation to phentermine/
topiramate ER 7.5 mg/46 mg daily for
12 weeks to evaluate weight loss re-
sponse.” If at least 3% weight loss is
not achieved, the dose may be fur-
ther increased based on tolerability
up to the maximum of phentermine/
topiramate ER 15 mg/92 mg daily. For
patients with a creatinine clearance
of less than 50 mL/min or moderate
hepatic impairment, the maximum
recommended dose is phentermine/
topiramate ER 7.5mg/46 mg daily.
Phentermine/topiramate ER is not re-
commended for use in patients with
end-stage kidney disease or severe
hepatic impairment due to a lack of
data from clinical studies.

Common adverse effects include
increased heart rate, constipation, dry
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mouth, and insomnia (Table 1).2*%7 Risk
of kidney stones may be elevated due
to topiramate’s inhibition of carbonic
anhydrase. Additionally, topiramate is
contraindicated in pregnancy, because
it is a teratogen that increases the risk
of embryo-fetal toxicity with congenital
malformations, including oral cleft, in
infants exposed in utero. A risk evalu-
ation and mitigation strategy informs
clinicians and patients of this potential
risk. Similar to phentermine mono-
therapy, phentermine/topiramate ER
should not be used in individuals with
a history of cardiovascular disease and
is contraindicated in those with a his-
tory of hyperthyroidism, glaucoma, or
recent use of MAOIs. If discontinuing,
gradual withdrawal is recommended
to avoid increased seizure risk from
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the topiramate component. Given
the amphetamine-like properties of
phentermine, there is a potential for
abuse and dependence with prolonged
use of phentermine/topiramate ER.
The CONQUER trial random-
ized 2,487 adults with a BMI of 27
to 45kg/m* and at least 2 weight-
related comorbidities to receive pla-
cebo,
7.5 mg/46 mg, or

phentermine/topiramate  ER
phentermine/
topiramate ER 15 mg/92 mg once daily
for 56 weeks. At week 56, the mean
weight change from baseline was
-1.4 kg with placebo, -8.1 kg with the
7.5 mg/46 mg dose, and -10.2 kg with
the 15 mg/92 mg dose (P < 0.001 vs pla-
cebo for all comparisons).*” The pro-
portion achieving at least 5% weight
loss was 21% with placebo, compared
to 62% with the 7.5mg/46 mg dose
and 70% with the 15 mg/92 mg dose. In
the 52-week SEQUEL extension study,
which included 676 participants from
the CONQUER trial, the mean per-
centage weight change from baseline
at 108 weeks was -1.8%, -9.3%, and
-10.5% in the placebo, 7.5 mg/46 mg,
and 15 mg/92 mg groups, respectively
(P < 0.0001 vs placebo for all compari-
sons).*® The corresponding absolute
mean weight reductions were -2.1kg,
-9.6 kg, and -10.9 kg (P < 0.0001 vs pla-
cebo for all comparisons).

A systematic review and meta-
analysis examined the effects of
phentermine/topiramate ER on weight
loss and adverse events in adults. Three
doses of phentermine/topiramate
ER given once daily were analyzed:
3.75mg/23 mg,
15mg/92 mg. Compared to placebo,

7.5mg/46 mg, and

phentermine/topiramate ER led to a
higher average weight loss of 7.73 kg
(95% CI, 6.60 to 8.85kg), with the
15 mg/92 mg dose resulting in a weight
loss of 8.25 kg (95% CI, 6.92 t0 9.79 kg).*
While associated with increased risks of
adverse events such as dysgeusia, par-
esthesia, dry mouth, and constipation
compared to placebo, the combination
demonstrated favorable impacts on
cardiovascular risk factors. Notably,
phentermine/topiramate ER reduced
SBP by an average of 2.92 mm Hg (95%

CI, 2.09 to 3.75 mm Hg) and DBP by an
average of 0.96 mm Hg (95% CI, 0.40 to
1.52 mm Hg) vs placebo. Beneficial ef-
fects were also seen for lipids, with total
cholesterol decreasing by 2.30% (95%
CI, 1.27% to 3.33%) and triglycerides
reduced by 13.38% (95% CI, 10.39% to
16.37%) in the active treatment group
relative to placebo. These findings sug-
gest potential cardiovascular benefits
accompanying the weight loss achieved
with phentermine/topiramate ER com-
bination therapy.

Naltrexone/bupropion ER

Naltrexone/bupropion ER is a com-
bination of naltrexone, an opioid an-
tagonist, and bupropion, a dopamine
and norepinephrine reuptake inhibitor.
Although its precise mechanisms are
not fully understood, it is thought to
modulate appetite and reward path-
ways in the brain.* Typical dosing
starts at 1 tablet of naltrexone/bupro-
pion ER (8 mg/90 mg) daily for 1 week,
gradually increasing to a maximum
of 2 tablets twice daily.* For patients
with moderate or severe renal impair-
ment or moderate hepatic impairment,
the maximum recommended dose is 1
tablet twice daily. Naltrexone/bupro-
pion ER is not recommended for use in
patients with end-stage renal disease
or severe hepatic impairment. Dose
adjustments may be required when
naltrexone/bupropion ER is used with
medications that interact with cyto-
chrome P450 enzymes.

The most common adverse ef-
fects include gastrointestinal disturb-
ances and neurological symptoms,
including headache and sleep disturb-
ances (Table 1).* Minor increases in
blood pressure and heart rate have also
been noted in clinical trials.”*** Several
contraindications exist for naltrexone/
bupropion ER, including chronic
opioid use, acute opioid withdrawal,
uncontrolled hypertension, seizure
disorders, eating disorders, concomi-
tant use of MAOIs, and pregnancy.
Naltrexone/bupropion ER should not
be used in patients who are at risk for
alcohol withdrawal, as the bupropion
component can increase susceptibility
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to seizures by lowering the seizure
threshold. Additionally, this therapy
carries a boxed warning regarding an
increased risk of suicidal thoughts
and behaviors, particularly in patients
under 24 years of age, as observed in
clinical studies with antidepressants.
The COR-I study evaluated the
efficacy and safety of naltrexone/
bupropion ER for weight loss. This ran-
domized trial enrolled 1,742 adults with
a BMI of 30 to 45 kg/m? or 27 to 45 kg/
m?* with weight-related comorbidities.*
Participants received naltrexone/bu-
propion ER 32 mg/360 mg (with nal-
trexone 8 mg and bupropion 90 mg
in each tablet, 2 tablets taken twice
a day),
16 mg/360 mg (with naltrexone 4 mg

naltrexone/bupropion ER

and bupropion 90 mg in each tablet, 2
tablets taken twice a day), or placebo for
56 weeks in addition to lifestyle modi-
fication. Compared to a mean weight
change of -1.3% in the placebo group,
the 32mg/360 mg and 16 mg/360 mg
groups achieved significantly greater
weight reductions of -6.1% and -5.0%,
respectively (P < 0.0001 vs placebo for
all comparisons). Nearly half (48%) of
participants in the highest-dose group
lost at least 5% of their baseline weight,
compared to only 16% of patients in the
placebo arm (P < 0.0001). While there
was an initial increase of approximately
1.5mm Hg in SBP, levels returned to
baseline by week 12 and were mod-
estly decreased by approximately 1 mm
Hg thereafter in the active treatment
groups. A similar change was seen for
DBP. Heart rate was 1.5 to 2.5 beats
per minute higher in the treatment
groups compared to the placebo group.
Combination therapy was not associ-
ated with increased risk of depression
or suicidality compared to placebo.

A systematic review and meta-
analysis evaluating data from 4 ran-
domized clinical trials examined the
benefits and harms of naltrexone/
bupropion ER for weight loss.** The
analysis found that significantly more
participants  taking naltrexone/bu-
propion ER achieved an at least 5%
reduction in body weight compared
to placebo (risk ratio, 2.1; 95% CI,
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1.35 to 3.28). This corresponded to an
average greater weight loss from base-
line of 2.53 kg (95% CI, 1.85 to 3.21 kg)
with the active treatment vs placebo.
Additionally,  naltrexone/bupropion
ER led to favorable changes in several
cardiometabolic parameters compared
to placebo, including reductions in LDL
cholesterol (mean difference [MD],
-2.92 mg/dL; 95% CI, -5.16 to -0.69 mg/
dL) and blood glucose (MD, -1.19 mg/
dL; 95% CI, -2.15 to -0.23 mg/dL).
However, the combination was also as-
sociated with small but significant ele-
vations in SBP (MD, 1.47 mm Hg; 95%
CI, 0.48 to 2.47 mm Hg) and DBP (MD,
0.98 mm Hg; 95% CI, 0.50 to 1.45 mm
Hg). While the combination showed

beneficial effects on cardiovascular risk
factors, the meta-analysis noted uncer-
tainty around the precise effect sizes
due to incomplete outcome reporting
across the trials.

GLP-1 RAs

The discovery of the incretin hor-
mone glucagon-like peptide-1 (GLP-
1) and its effects on weight paved the
way for a new class of therapies. GLP-1
receptor agonists (GLP-1 RAs) are a
class of medications that mimic the
actions of endogenous GLP-1. These
agents improve glycemic control by
binding to and activating GLP-1 re-
ceptors in the pancreas, promoting
glucose-dependent insulin release and

suppressing glucagon secretion. GLP-1
RAs also exert effects beyond pancre-
atic islet cells. In the central nervous
system, GLP-1 RA activity impacts
vagal afferent neurons and regions
such as the brainstem and hypothal-
amus.* This results in increased satiety,
delayed gastric emptying, and reduced
appetite, ultimately leading to caloric
restriction and weight loss. While the
fundamental mechanisms underlying
weight reduction are shared across
GLP-1 RAs, the magnitude of effect
varies for individual agents, as demon-
strated in clinical trials (Table 2).

A common barrier to use of GLP-1
RAs is gastrointestinal adverse ef-
fects such as nausea, vomiting, and

Medications?

Table 2. Outcomes of Select Trials Evaluating Weight Loss in Adults after 1 to 2 Years with FDA-Approved

146

tirzepatide 5 mg weekly
(630) vs tirzepatide
10 mg weekly (636) vs

tirzepatide 15 mg weekly

(630)

vs 102.9 vs37.4
(20.7) vs (6.6) vs
105.8 (23.3) 38.2 (7.0)
vs 105.6  vs 38.1
(22.9) 6.7)

vs 89 vs vs 78 vs
91 84

Difference
Baseline Baseline >5% >10% from placebo in
Duration, Study arms weight,> BMIL° kg/ weight weight weight
Drug Study weeks (No. participants) kg m? loss, % loss, % reduction
Orlistat XENDOS®* 52 Placebo (1,295) vs 110.6 (16.5) 37.4 (4.5) 45vs 73 21 vs 41 -4.4 kg
orlistat 120 mg 3 times vs 1104  vs 37.3 (P < 0.001)
daily (1,487) (16.3) (4.2)
Phentermine/ CONQUER®* 56 Placebo (994) 103.3(18.1) 36.7 (4.6) 21vs62 7vs 37 —6.6% (95% Cl,
topiramate vs phentermine/ vs 102.6  vs 36.2 vs 70 vs 48 -7.4t0-5.8) vs
ER topiramate7.5 mg/46 mg (18.2) vs (4.4) vs -8.6% (95% Cl,
(498) vs phentermine/ 103.0 (17.6) 36.6 (4.5) -9.3t0 -8.0)
topiramate15 mg/92 mg
(995)
Naltrexone/  COR-I*' 56 Placebo (581) vs 99.5(14.3) 36.2(4.0) 16vs39 7vs20 -3.7%
bupropion 4 mg/90 mg, 2 tablets vs 99.5 vs 36.2 vs48 vs25 (P < 0.0001) vs
ER twice daily (578) vs (14.8)vs  (4.3)vs -4.8%
8 mg/90 mg, 2 tablets 99.7 (15.9) 36.1 (4.4) (P < 0.0001)
twice daily (583)
Liraglutide SCALE 56 Placebo (1,244) vs 106.2 (21.7) 38.3 (6.3) 27 vs 63 11 vs 33 -5.4% (95% Cl,
Obesity and liraglutide 3.0 mg daily vs 106.2 vs 38.3 -5.8 t0 -5.0)
Prediabetes* (2,487) (21.2) (6.4)
Semaglutide  STEP 1% 68 Placebo (655) vs 105.2 (21.5) 38.0 (6.5) 32vs 86 12 vs 69 —-12.4% (95% Cl,
semaglutide 2.4 mg vs 105.4  vs 37.8 -13.4to -11.5)
weekly (1,306) (22.1) 6.7)
Tirzepatide SURMOUNT- 72 Placebo (643) vs 104.8 (21.4) 38.2 (6.9) 35vs 85 19vs 69 -11.9% (95% Cl,

-13.4t0 -10.4)
vs -16.4%

(95% CI, -17.9
to -14.8) vs
-17.8% (95% Cl,
-19.3 t0o -16.3)

physical exercise every week.
®Data shown as mean (SD).

Abbreviations: Cl, confidence interval; ER, extended-release; FDA, Food and Drug Administration.
aln addition to lifestyle modification, which typically involved calorie-restricted diets (deficit of 500-600 calories/day) plus at least 150 minutes of
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abdominal discomfort, which often
exhibit a dose-dependent relation-
ship.??* Injection site reactions repre-
sent another potential adverse effect.
When used as monotherapy, these
agents seldom cause hypoglycemia.
However, combining them with medi-
cations that increase hypoglycemic
risk, such as sulfonylureas or insulin,
requires close monitoring of blood glu-
cose levels. Rare but serious adverse
events include pancreatitis, gallbladder
disease, thyroid C cell tumors, and bil-
iary disorders. GLP-1 RAs are contra-
indicated in patients with a personal or
family history of medullary thyroid car-
cinoma and in patients with multiple
endocrine neoplasia syndrome type 2.
Additionally, GLP-1 RAs should not be
used during pregnancy.

Liraglutide. Liraglutide was the
first GLP-1 RA to receive FDA approval
for chronic weight management in
adults with obesity or overweight and at
least one weight-related comorbidity.
The recommended dosage for weight
loss is 3 mg once daily, administered
subcutaneously.*” This dose is achieved
through a gradual titration process,
starting at 0.6 mg and increasing by
0.6 mg weekly until reaching 3 mg
(Table 1). If dose escalation is not well
tolerated, a delay of approximately 1
week before increasing the dose may
be considered. Discontinuation of
liraglutide is advised if the 3-mg dose
cannot be tolerated.

The SCALE program included 4
major randomized controlled trials
assessing liraglutide 3 mg once daily
vs placebo for weight loss over 56 to
160 weeks in individuals with obesity,
with or without intensive behavioral
therapy.*** In the SCALE Obesity
and Prediabetes trial, 3,371 patients re-
ceived once-daily subcutaneous injec-
tions of liraglutide 3 mg or placebo for
56 weeks in addition to lifestyle modifi-
cation.* Liraglutide led to significantly
greater mean weight loss than placebo
(-8.4 vs -2.8 kg, respectively), a differ-
ence of -5.6 kg (95% CI, -6.0 to -5.1 kg).
A total of 63.2% achieved at least 5%
weight loss with liraglutide, compared
to 27.1% of participants receiving

placebo (P < 0.001). The 3-year exten-
sion study showed sustained weight
loss benefit with liraglutide at week
160 (estimated difference [ED], -4.3%;
95% CI, -4.9% to -3.7%).* The SCALE
Maintenance trial in participants who
lost at least 5% weight during a low-
calorie diet run-in period demon-
strated 6.2% additional weight loss with
liraglutide vs 0.2% with placebo over
56 weeks (ED, -6.1%; 95% CI, -7.5%
to -4.6%).” In the 56-week SCALE
Intensive Behavioral Therapy study,
adding liraglutide to intensive lifestyle
intervention yielded 7.5% weight loss
vs 4% with placebo (ED, -3.4%; 95% CI,
-5.3% to -1.6%).%® Across the program,
liraglutide consistently promoted clin-
ically meaningful weight loss, with a
substantial proportion of participants
achieving over 5% or 10% weight reduc-
tion compared to placebo or behavioral
intervention alone.

The LEADER trial evaluated the
safety of liraglutide in patients with
T2D and high cardiovascular risk.>
This double-blind trial randomized
9,340 patients to receive liraglutide
1.8 mg once daily or placebo, with a
median follow-up period of 3.8 years.
The primary composite endpoint was
the first occurrence of major adverse
cardiovascular events (MACE), de-
fined as death from cardiovascular
causes, nonfatal myocardial infarction,
or nonfatal stroke. Liraglutide signifi-
cantly reduced the incidence of this
MACE endpoint compared to placebo
(13.0% vs 14.9%; hazard ratio [HR],
0.87; 95% CI, 0.78 to 0.97). However,
the specific cardiovascular benefit ob-
served in the LEADER trial has not
been established for the higher 3-mg
once-daily liraglutide dose approved
for chronic weight management in in-
dividuals without diabetes.

Semaglutide. Semaglutide is an-
other GLP-1 RA approved for chronic
weight management in adults. It is ini-
tiated at 0.25 mg once weekly and grad-
ually titrated up in 4-week intervals
to the 2.4-mg once-weekly mainten-
ance dose, with the option to reduce to
1.7 mg if 2.4 mg is not tolerated (Table
1).* Dose escalation can be delayed
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by 4 weeks if adverse effects occur.
Discontinuation is recommended if the
1.7-mg dose cannot be tolerated.

The STEP program evaluated the
efficacy and safety of once-weekly
subcutaneous  semaglutide 2.4 mg
for weight management through sev-
eral trials.***" STEP 1 was a 68-week,
double-blind trial in 1,961 adults with
obesity or overweight having at least
1 weight-related comorbidity who did
not have diabetes.*® Patients were ran-
domized to semaglutide or placebo plus
lifestyle intervention. Semaglutide led
to substantially greater mean weight
loss vs placebo (-14.9% vs -2.4%; ED,
-12.4%; 95% CI, -13.4% to -11.5%). In
the semaglutide group, 86.4% achieved
at least 5% weight loss vs 31.5% in the
placebo group (P < 0.001). Additionally,
50.5% achieved at least 15% weight loss
with semaglutide vs 4.9% with placebo (P
<0.001). STEP 4 was a 68-week random-
ized trial evaluating weight regain after
a 20-week semaglutide run-in period.*
Continued semaglutide promoted fur-
ther mean weight loss of 7.9% vs 6.9%
weight regain with placebo (ED, -14.8%;
95% CI, -16.0% to -13.5%). Across trials,
semaglutide consistently delivered clin-
ically meaningful weight loss along-
side improvements in cardiometabolic
parameters such as glycated hemo-
globin, blood pressure, and cholesterol.
The results of the STEP 4 trial highlight
the importance of long-term adherence
to weight loss medications.

The OASIS 1 study evaluated the ef-
ficacy of oral semaglutide 50 mg once
daily vs placebo in adults with obesity
or overweight and weight-related com-
without diabetes.®> This
68-week trial randomized participants

plications

to receive semaglutide or placebo in
conjunction with lifestyle intervention.
Oral semaglutide led to significantly
greater mean weight loss than placebo
(-15.1% vs -2.4%, respectively; ED,
-12.7%; 95% CI, -14.2% to -11.3%). The
majority achieved at least 5% weight re-
duction with semaglutide (85% vs 26%
with placebo), and a substantial pro-
portion of participants reached 10%
(69% vs 12%), 15% (54% vs 6%), and 20%
(34% vs 3%) weight loss thresholds. An
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oral GLP-1 RA like semaglutide could
increase patient acceptance of this
highly effective drug class for chronic
weight management by avoiding the
need for injections.

The cardiovascular safety and po-
tential benefit of semaglutide have
been evaluated across several clinical
trials in patients both with and without
diabetes. In the SUSTAIN-6 trial, sub-
cutaneous semaglutide demonstrated
cardiovascular benefit in patients with
T2D.%® In contrast, the PIONEER 6 trial
evaluated once-daily oral semaglutide
14 mg in patients with diabetes at high
cardiovascular risk and found no car-
diovascular benefit compared to pla-
cebo, although it met noninferiority
for cardiovascular safety.* The SELECT
trial specifically assessed the effect of
subcutaneous semaglutide 2.4 mg once
weekly on cardiovascular outcomes in
17,604 overweight or obese individuals
without diabetes.®® This double-blind
trial enrolled patients aged 45 years of
age or older with preexisting cardio-
vascular disease and a BMI of >27 kg/
m? Over a mean 39.8-month follow-up
period, MACE occurred significantly
less frequently with semaglutide than
with placebo (6.5% vs 8.0%; HR, 0.80;
95% CI, 0.72 to 0.90). These findings
suggest a potential cardiovascular
benefit of the 2.4-mg subcutaneous
semaglutide dose in overweight or
obese patients, irrespective of diabetes
status.

Tirzepatide

Representing the latest advance-
ment in the GLP-1 RA class, tirzepatide
received FDA approval as a treatment
for weight management in November
2023. Tirzepatide is a novel glucose-
dependent insulinotropic polypeptide
(GIP) and GLP-1 RA administered as a
once-weekly subcutaneous injection.
The recommended dosing regimen
starts at 2.5 mg for the first 4 weeks, fol-
lowed by an increase to 5 mg weekly
(Table 1).* Further dose escalation in
2.5-mg increments every 4 weeks up
to a maximum of 15 mg weekly may be
considered based on clinical response
and tolerability. The initial 2.5-mg dose

is intended to mitigate potential gastro-
intestinal adverse effects but does not
provide clinically meaningful weight
loss on its own.

Consistent with the GLP-1 RA class,
the most commonly reported adverse
effects with tirzepatide in clinical trials
were gastrointestinal (Table 1).* The
majority of these gastrointestinal events
were mild to moderate in severity and
tended to occur during the dose escal-
ation phase, leading to treatment dis-
continuation in a minority of patients.
Contraindications are similar to those
for other GLP-1 RAs.

The efficacy of tirzepatide was
evaluated in the SURMOUNT studies.
The SURMOUNT-1 trial evaluated
tirzepatide across 3 doses (5 mg, 10 mg,
and 15 mg) vs placebo in 2,539 adults
with obesity or overweight and weight-
related complications over 72 weeks.*
Tirzepatide led to significantly greater
mean weight reductions of -15.0% (95%
CI, -15.9% to -14.2%) with 5 mg, -19.5%
(95% CI, -20.4% to -18.5%) with 10 mg,
and -20.9% (95% CI, -21.8% to -19.9%)
with 15mg compared to -3.1% (95%
CI, -4.3% to -1.9%) with placebo (P <
0.001 vs placebo for all comparisons).
The proportion achieving at least 5%
weight loss was 85% to 91% across the
tirzepatide doses vs 35% with placebo.
Approximately half achieved at least
20% weight reduction with the 10-mg
(50.1%; 95% CI, 46.0% to 54.2%) and
15-mg (56.7%; 95% CI, 52.6% to 60.8%)
doses, compared to only 3% with pla-
cebo. In SURMOUNT-2, involving 938
adults with T2D, the change in weight
at 72 weeks was -12.8% and -14.7%
with tirzepatide 10 and 15mg, re-
spectively, vs -3.2% with placebo.®®
SURMOUNT-3 evaluated weight regain
prevention after initial weight loss with
a 12-week intensive lifestyle interven-
tion, demonstrating continued mean
weight reduction at 72 weeks of -18.4%
with tirzepatide vs 2.5% gain with pla-
cebo (ED, -20.8%; 95% CI, -23.2% to
-18.5%).%7

SURMOUNT-4 assessed the ef-
fects of long-term maintenance treat-
ment with tirzepatide. This study had
a 36-week open-label lead-in phase
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during which participants received the
maximum tolerated tirzepatide dose
of 10 or 15mg weekly.®® At week 36,
participants were randomized to ei-
ther continue tirzepatide or switch to
placebo for 52 weeks. From week 36
to 88, those continuing tirzepatide ex-
perienced further mean weight reduc-
tion of -5.5%, whereas those switched
to placebo regained 14.0% on average
(ED, -19.4%; 95% CI, -21.2% to -17.7%).
Notably, 89.5% of participants main-
tained atleast 80% of their initial weight
loss on continued tirzepatide vs only
16.6% of those on placebo (P < 0.001).
These findings demonstrated the sub-
stantial weight regain that occurs after
withdrawing tirzepatide, highlighting
the need for long-term mainten-
ance therapy to preserve weight loss
achieved during the initial treatment
period.

While the weight loss efficacy of
tirzepatide is well established, there
are limited data on its cardiovascular
effects. The SURPASS-4 trial in adults
with T2D and high cardiovascular risk
found that tirzepatide did not increase
the frequency of cardiovascular events
compared to insulin glargine (HR, 0.74;
95% CI, 0.51 to 1.08), suggesting car-
diovascular safety in this population.®
Although there was a potential trend
toward lower risk with tirzepatide, this
did not reach statistical significance.
The ongoing SURPASS-CVOT trial, ex-
pected to complete in October 2024, is
directly comparing long-term cardio-
vascular outcomes with tirzepatide vs
dulaglutide in patients with T2D to pro-
vide more definitive data on the effects
of tirzepatide.

Metformin for off-label use

Metformin, widely known for its
role in diabetes management, has
shown potential as a weight loss aid.
However, the evidence remains mixed
and inconclusive. The most compel-
ling data come from the Diabetes
Prevention Program (DPP), a land-
mark study involving 3,234 individuals
at high risk for T2D.% In this study,
participants (mean age of 51 years,
weight of 94.2 kg, and BMI of 34 kg/m?)
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were randomly assigned to placebo,
metformin 850 mg twice daily, or a life-
style modification program. After an
average follow-up period of 2.8 years,
the metformin group demonstrated
significant weight loss compared to
the placebo group (2.06% vs 0.02%;
P < 0.001). The long-term follow-up
DPP Outcomes Study showed that this
weight loss was maintained, with parti-
cipants receiving metformin sustaining
an average weight reduction of 2.5 kg
over a median period of 10 years.®

Moreover, other studies have shown
inconsistent outcomes. A retrospective
study of 222 patients with a mean BMI
of 35 kg/m? found similar mean weight
loss percentages for the euglycemic
and T2D/prediabetes groups using
metformin (1,000-2,000 mg daily).*
Both groups lost an average of 6.5%
body weight (P = 0.97) after 6 months.
This similarity persisted at 1 year, with
the euglycemic group losing 7.4% and
the T2D/prediabetes group losing 7.3%
(P = 0.92). These findings suggest that
metformin’s weight loss effects may be
independent of glycemic status.

Despite these encouraging results,
the overall evidence for metformin as
a weight loss agent remains inconclu-
sive. FDA has not approved metformin
for this purpose, highlighting the need
for more robust, long-term studies.
Clinicians should consider metformin
for weight management primarily in
patients who are at high risk for dia-
betes or have prediabetes, as these
groups may benefit most from its
dual effects on glucose regulation and
modest weight reduction.

Discussion

Historically, 4% to 5% weight loss
within 12 weeks was the standard
measure of effectiveness for an AOM.
However, new information indicates
that achieving a greater than 10% re-
duction in overall body weight might
be needed to experience improvement
in health outcomes. Individuals who
lose at least 10% of their bodyweight
have been shown to have a lower risk
of a primary cardiovascular com-
posite outcome (including death from

cardiovascular causes, nonfatal acute
myocardial infarction, nonfatal stroke,
or hospitalization for angina) com-
pared to those with stable weight or
weight gain.®® Most approved weight
loss medications have modest ef-
fects, but newer medications such as
semaglutide and tirzepatide result
in impressive weight loss of 15% and
20.9%, respectively.***¢ Notably, the
SELECT trial demonstrated cardio-
vascular benefits with semaglutide in
overweight or obese patients, empha-
sizing the potential advantages of sig-
nificant weight loss with these potent
medications.®

Compared to individuals who are
not overweight or obese, those with
these conditions incur substantially
higher healthcare costs, including 46%
greater inpatient expenses, 27% more
physician visits, and an 80% increase in
spending on medications.* However,
the financial hurdles in obtaining
AOMs represent a key obstacle in the
management of obesity. Several health
insurance plans, including Medicare
Part D, do not include coverage for
AOMs. The extent of Medicaid coverage
for AOMs differs from state to state, with
certain states not categorizing obesity
as a medical issue, thereby restricting
the availability of such treatments. The
only AOM with generic availability is
orlistat, which may not be suitable or
effective for every patient.

The lack of insurance coverage
for AOMs is partly due to concerns
about the potential costs exceeding
insurance budgets. Nevertheless,
ongoing research is needed to assess
the long-term efficacy and advantages
of AOMs, as a combination approach
that includes lifestyle modifications
along with FDA-approved treatments
might be beneficial for health out-
comes. It is essential that individ-
uals have access to affordable and
comprehensive obesity treatment,
including AOMs when needed, to ad-
dress this public health challenge.
Collaboration among healthcare pro-
viders, policymakers, and insurance
companies is important to overcome
the challenges of insurance coverage
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and affordability for individuals with
obesity, leading to better quality of
care and outcomes.

Conclusion

Combining lifestyle modification
and/or surgical interventions with
AOMs could be a successful approach
for long-term weight management.
However, providing economical op-
tions for obesity treatment continues
to be a major obstacle in tackling this
public health problem. By collabor-
ating closely with other healthcare
professionals, pharmacists can assist
in identifying the most appropriate
therapies for obesity, ensuring proper
dosing and monitoring and ultimately
optimizing health outcomes.
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