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Abstract

Obesity is a chronic, multifactorial disease associated with increased risks of type 2 diabetes,
cardiovascular disease, and reduced life expectancy. Effective pharmacologic treatments have
emerged as essential adjuncts to lifestyle interventions for long-term weight management. This
review examines FDA-approved weight loss medications, evaluating their clinical efficacy,
safety profiles, and role in the management of obesity.

Key drug classes include GLP-1 receptor agonists (semaglutide, tirzepatide), centrally
acting agents (phentermine-topiramate, naltrexone-bupropion), and lipase inhibitors
(orlistat). Clinical trials, such as STEP and SURMOUNT, have demonstrated that GLP-1
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receptor agonists yield superior weight loss outcomes, with tirzepatide (15 mg) achieving a total
body weight reduction of up to 20.9% in some patients. Other FDA-approved medications
remain viable alternatives, particularly for individuals with contraindications to GLP-1 therapy.

Despite promising results, long-term safety, accessibility, and cost remain challenges. Future
research should prioritize real-world effectiveness, long-term health outcomes, and personalized
treatment approaches. Additionally, integrating digital health tools, Al-driven coaching, and
metabolic profiling may further optimize obesity pharmacotherapy, paving the way for precision
medicine in weight management.
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Introduction

Obesity is a chronic, multifactorial disease that significantly increases the risk of type 2 diabetes,
cardiovascular disease, and all-cause mortality. According to the Centers for Disease Control
and Prevention (CDC), the prevalence of obesity among U.S. adults has risen to 41.9%,
underscoring the urgent need for effective, evidence-based treatment strategies beyond lifestyle
interventions alone (CDC, 2023). While dietary modifications, physical activity, and behavioral
therapy remain the foundation of weight management, pharmacologic treatments have emerged
as essential adjuncts to improve long-term weight loss outcomes and mitigate obesity-related
complications.

FDA-approved weight loss medications work by targeting key physiological pathways,
including appetite regulation, energy balance, and fat metabolism. Over the past decade,
advancements in anti-obesity pharmacotherapy have introduced more effective and
well-tolerated agents, particularly glucagon-like peptide-1 (GLP-1) receptor agonists such as
semaglutide (Wegovy) and tirzepatide (Mounjaro). These medications have demonstrated
unprecedented weight loss efficacy, with clinical trials reporting reductions of up to 20.9% of
total body weight in some patients. Other FDA-approved agents, including centrally acting
medications (phentermine-topiramate, naltrexone-bupropion) and lipase inhibitors (orlistat),
remain viable alternatives for specific patient populations.

This research summary critically evaluates the efficacy, safety, and clinical implications of
FDA-approved pharmacologic treatments for weight loss. It synthesizes findings from major
randomized controlled trials (RCTs) and peer-reviewed studies to provide healthcare
professionals with an evidence-based perspective on obesity pharmacotherapy. Additionally, it
explores emerging trends in obesity treatment, including dual and triple agonists, real-world
challenges such as cost and accessibility, and the role of digital health in optimizing patient
outcomes.



Methodology

This research summary evaluates the efficacy and safety of FDA-approved pharmacologic
treatments for weight loss by analyzing data from randomized controlled trials (RCTs),
meta-analyses, and systematic reviews published in peer-reviewed medical journals. The
study selection process focused on high-quality clinical evidence to ensure a comprehensive,
evidence-based assessment of obesity pharmacotherapy.

Study Selection Criteria
Inclusion Criteria:

e Study Type: Only RCTs, meta-analyses, and systematic reviews published in
peer-reviewed journals were considered.

e Population: Adults with overweight (BMI = 25 kg/m?) or obesity (BMI = 30 kg/m?), with or
without obesity-related comorbidities.

e Intervention: Studies evaluating FDA-approved pharmacologic treatments for weight
loss.

e Outcome Measures: The primary endpoints included the percentage of body weight
loss, metabolic improvements (e.g., HbA1c, lipid profile), and adverse event profiles.
Exclusion Criteria:

e Studies investigating non-FDA-approved weight loss drugs, surgical interventions, or
non-pharmacologic therapies alone.

e Trials with insufficient sample sizes, lack of a control group, or short study durations (<6
months).

e Preclinical studies, animal research, or in vitro studies.

Drug Categories Covered

This research focuses on four major classes of FDA-approved weight loss medications:



1. GLP-1 Receptor Agonists (Target appetite regulation and glucose metabolism)

e Semaglutide (Wegovy)

e Tirzepatide (Mounjaro)

2. Centrally Acting Agents (Affect neurotransmitters to suppress appetite and increase energy
expenditure)

e Phentermine-Topiramate (Qsymia)

e Naltrexone-Bupropion (Contrave)

3. Lipase Inhibitors (Prevent dietary fat absorption in the gastrointestinal tract)

e Orlistat (Alli, Xenical)

4. Emerging Therapies (Novel peptide-based drugs and dual agonists under investigation)

e CagriSema (Cagrilintide + Semaglutide)

By adhering to these rigorous selection criteria, this research ensures a scientifically robust and
clinically relevant assessment of current pharmacologic options for weight loss.



Key Findings & Results

This section presents an evidence-based analysis of FDA-approved pharmacologic
treatments for weight loss, focusing on efficacy, safety, and clinical trial outcomes. Findings
are categorized by drug class, with data derived from randomized controlled trials (RCTs) and
meta-analyses.

1. GLP-1 Receptor Agonists

Semaglutide (Wegovy)

e Efficacy: The STEP 1 trial demonstrated that weekly subcutaneous semaglutide (2.4
mg) led to an average of 14.9% total body weight reduction over 68 weeks, compared to
2.4% with placebo (Wilding et al., 2021).

e Safety: The most common side effects were gastrointestinal, including nausea (44.2%),
vomiting (23.0%), diarrhea (30.1%), and constipation (23.4%). Rare but serious adverse
events included pancreatitis and gallbladder disease (Jastreboff et al., 2022).

Tirzepatide (Mounjaro)

e Efficacy: The SURMOUNT-1 trial found that tirzepatide (15 mg) resulted in a 20.9% total
body weight reduction at 72 weeks, with lower doses achieving 15.0% (5 mg) and 19.5%
(10 mg) (Jastreboff et al., 2023).

e Safety: Adverse effects were primarily gastrointestinal, including nausea (32.5%),
diarrhea (18.7%), and vomiting (10.2%). The risk of hypoglycemia was low, except in
patients also using insulin or sulfonylureas.

2. Centrally Acting Agents

Phentermine-Topiramate (Qsymia)

e Efficacy: A 56-week RCT reported that participants taking phentermine-topiramate (15
mg/92 mgq) lost an average of 10.9% of their baseline weight, compared to 1.6% in the
placebo group (Gadde et al., 2011).



e Safety: Common side effects included dry mouth (21.1%), paresthesia (19.9%),
constipation (17.4%), and increased heart rate (7.3%). Cardiovascular risks remain a
concern for patients with uncontrolled hypertension or pre-existing heart disease.

Naltrexone-Bupropion (Contrave)

e Efficacy: The COR-I trial demonstrated that patients taking naltrexone-bupropion lost an
average of 5.4% of body weight over 56 weeks, compared to 1.3% with placebo
(Greenway et al., 2010).

e Safety: The most reported adverse effects were nausea (32.2%), headache (18.3%),
and dizziness (11.5%). Bupropion's effect on dopamine and norepinephrine
neurotransmission raises concerns about neuropsychiatric risks, including a potential
increased risk of suicidal ideation in susceptible individuals.

3. Lipase Inhibitors

Orlistat (Alli, Xenical)

e Efficacy: A meta-analysis of 29 RCTs found that orlistat resulted in an average total
body weight loss of 5-10% over one year, with an additional 2.9% weight loss compared
to placebo (Padwal et al., 2004).

e Safety: Due to its mechanism of action, gastrointestinal side effects were frequent,
including oily stools (27.2%), flatulence (23.5%), and fecal urgency (19.1%). Fat-soluble
vitamin deficiencies may occur with long-term use, necessitating vitamin
supplementation.

4. Emerging Therapies

CagriSema (Cagrilintide + Semaglutide) — Investigational

e Efficacy: Preliminary data from the REDEFINE 2 trial suggests that CagriSema led to a
15.6% reduction in body weight over 68 weeks, surpassing semaglutide alone
(Rosenstock et al., 2023). However, final phase 3 results are pending, and FDA approval
has not yet been granted.



e Safety: Adverse effects were similar to GLP-1 receptor agonists, primarily nausea,
vomiting, and diarrhea. Long-term cardiovascular and metabolic safety profiles are still
under investigation.

Comprehensive Table: Efficacy and Safety of

FDA-Approved & Investigational Weight Loss Drugs
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Weight Loss Efficacy Across FDA-Approved & Investigational Drugs
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Summary of Key Findings

e GLP-1 receptor agonists (Semaglutide, Tirzepatide) demonstrate the highest weight loss
efficacy, with tirzepatide (15 mg) achieving up to 20.9% weight loss.

e Centrally acting agents (Phentermine-Topiramate, Naltrexone-Bupropion) remain
effective but have specific safety concerns, particularly cardiovascular and
neuropsychiatric risks.

e Oirlistat provides modest weight loss benefits (5—10%) but is associated with frequent
gastrointestinal discomfort.

e Emerging therapies (CagriSema) show promise but require further investigation for
long-term safety and real-world effectiveness.



Discussion & Analysis

This section comprehensively analyzes the clinical implications, limitations, and future directions
for FDA-approved pharmacologic treatments for weight loss. Findings from randomized
controlled trials (RCTs) and real-world studies are synthesized to evaluate the role of
pharmacotherapy in obesity management, patient selection, and emerging therapeutic
advancements.

Clinical Implications

Who Benefits Most?

The effectiveness of weight loss medications varies depending on patient characteristics,
obesity severity, and comorbid conditions. Pharmacotherapy is recommended for:

1. Patients with BMI 230 kg/m? (Obesity Class | and above)

e This group derives the most substantial clinical benefits, as pharmacologic interventions
help reduce obesity-related complications, including type 2 diabetes, cardiovascular
disease, and hypertension.

e GLP-1 receptor agonists (e.g., semaglutide, tirzepatide) have demonstrated superior
efficacy, with trials reporting 10—20% total body weight loss in this population.

2. Patients with BMI 27-30 kg/m? + Obesity-Related Comorbidities

e For overweight individuals with metabolic disorders (e.g., type 2 diabetes, hypertension,
dyslipidemia), weight loss medications can provide significant cardiometabolic
improvements.

e Naltrexone-bupropion may be preferable for patients with emotional eating behaviors,
while phentermine-topiramate may be useful for those requiring appetite suppression
with minimal metabolic effects.

The Role of Pharmacotherapy in Comprehensive Obesity Management

While pharmacologic treatments offer significant weight loss advantages, they are not
standalone solutions. A multidisciplinary, long-term approach remains essential:



o Lifestyle Modifications: Diet, physical activity, and behavioral therapy should
complement medication use to improve adherence and sustainability.

e Combination Therapy: In some cases, a combination of pharmacologic agents (e.qg.,
GLP-1 agonists with behavioral therapy) may enhance weight loss outcomes.

e Personalized Treatment Approaches: Identifying individual metabolic responses to
specific drugs can optimize therapeutic efficacy and reduce side effects.

Limitations & Future Research

Gaps in Current Data
Despite promising clinical trial outcomes, several key knowledge gaps remain:

1. Long-Term Efficacy & Safety

o Most clinical trials assess outcomes over 1-2 years, leaving uncertainty
regarding long-term weight maintenance and potential late-onset adverse effects.

o GLP-1 receptor agonists require prolonged use to sustain weight loss, but
long-term metabolic adaptations and medication adherence remain under
investigation.

2. Cardiovascular & Neuropsychiatric Considerations

o While semaglutide and tirzepatide are being studied for cardiovascular benefits
(e.g., SELECT trial), real-world cardiovascular safety data is still evolving.

o Naltrexone-bupropion carries neuropsychiatric risks, particularly in individuals
with a history of mood disorders, necessitating careful monitoring.

3. Cost & Accessibility Challenges

o GLP-1 receptor agonists are among the most expensive weight loss medications,
and insurance coverage remains inconsistent.

o Affordability and access disparities limit widespread adoption, particularly among
underserved populations.



Upcoming Clinical Trials & Innovations
Several emerging pharmacologic advancements are reshaping the future of obesity treatment:
1. Dual & Triple Agonists

e Tirzepatide (GLP-1/GIP dual agonist) has demonstrated greater weight loss efficacy than
semaglutide in RCTs.

e Retatrutide (GLP-1/GIP/glucagon triple agonist) is currently in Phase 2 trials, showing
potential for even greater metabolic benefits.

2. CagriSema (Cagrilintide + Semaglutide) — Investigational

e Early REDEFINE 2 trial data suggests that CagriSema may provide superior weight loss
compared to semaglutide alone, but long-term safety data is pending.

3. Precision Medicine & Al-Driven Obesity Treatment

e Pharmacogenomics and Al-driven metabolic profiling may enable personalized
medication selection based on genetic and metabolic markers.

e Digital health tools (e.g., wearable devices and Al-driven coaching platforms) could
enhance medication adherence and long-term weight management.



Conclusion

FDA-approved pharmacologic treatments have transformed obesity management, offering
clinically significant and sustained weight loss, particularly through GLP-1 receptor agonists
such as semaglutide (Wegovy) and tirzepatide (Mounjaro). Clinical trials such as STEP and
SURMOUNT have demonstrated 10-20% total body weight reduction, making these
medications among the most effective weight loss interventions to date.

Other pharmacologic options, including centrally acting agents (phentermine-topiramate,
naltrexone-bupropion) and lipase inhibitors (orlistat), remain viable alternatives for specific
patient populations. However, all weight loss medications must be integrated with lifestyle
modifications, including nutritional changes, physical activity, and behavioral interventions, to
optimize long-term success.

Despite their efficacy, long-term safety, adherence, cost, and accessibility remain challenges.
Many weight loss medications require lifelong use to maintain results, and insurance coverage
limitations may prevent widespread adoption. Additionally, potential cardiovascular and
neuropsychiatric risks necessitate careful patient selection and ongoing monitoring.

Future Perspectives

The field of obesity pharmacotherapy is evolving rapidly, with dual and triple agonists showing
promising early results. Tirzepatide, a GLP-1/GIP dual agonist, has already demonstrated
superior weight loss efficacy compared to semaglutide, and emerging therapies such as
retatrutide (GLP-1/GIP/glucagon triple agonist) may offer even greater benefits. CagriSema
(cagrilintide + semaglutide) is another promising investigational treatment, though long-term
data is still pending.

Beyond pharmacotherapy, Al-driven coaching, digital health tools, and personalized medicine
approaches have the potential to optimize obesity treatment strategies. Advances in
pharmacogenomics may allow for more tailored medication selection, improving both efficacy
and tolerability.

As research continues, future studies should focus on long-term real-world outcomes,
cost-effectiveness, and strategies to enhance medication accessibility. By integrating scientific
innovation, personalized medicine, and digital health solutions, the future of obesity treatment
will likely become more effective, sustainable, and widely accessible.
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