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1. INTRODUCTION

The World Health Organization has therefore defined obesity as a chronic, relapsing disease caused
by a complex interplay of genetic, neurobiological, behavioral and food and physical-activity environments,
not just a result of personal choice [1]. It is estimated that in 2022 there were 2.5 billion adults who were
overweight, of which 890 million were obese, an adult obesity prevalence that has more than doubled since
1990, and even faster for adolescents (quadrupling since 1990). Obesity has a causal relationship with type
2 diabetes, hypertension, dyslipidaemia, obstructive sleep apnoea, several cancers, osteoarthritis and
cardiac and vascular disease, with even small, sustained weight loss resulting in significant improvements
in this wide range of comorbidities [2].

In the modern pharmacological age, obesity treatment was regarded as a relatively small step on
the road to lifestyle modification, and approved drugs (orlistat, phentermine-topiramate, naltrexone-
bupropion) yielded 3-9 percentage points of weight loss over the placebo. This all changed with the clinical
development of glucagon-like peptide-1 (GLP-1) receptor agonists, first approved for type 2 diabetes and
then the dual GLP-1/glucose-dependent insulinotropic polypeptide (GIP) receptor co-agonist tirzepatide,
which have yielded mean weight loss of 15-21% of body weight in pivotal trials — an amount that was
previously thought to be possible only with bariatric surgery. This change has completely transformed the
place of pharmacotherapy in obesity therapy from the secondary step and an addition to the treatment to
the primary step and a first line of therapy [3].

1.1 Objectives

The purpose of this review is to: (i) recap existing diagnostic and classification guidelines for
overweight and obesity; (ii) outline the comparative molecular pharmacology of the key classes of anti-
obesity drugs, ranging from the legacy agents to incretin-based treatments, including cardiovascular
outcome data; (iii) summarize and synthesize the landmark randomized trial evidence that guides current
prescribing practices; (iv) discuss patient selection criteria and safety monitoring; and (v) propose an
integrated treatment algorithm based on current evidence and guidance.

2. RELATED WORK

2.1 Epidemiological Background

WHO Fact Sheet (2024) - obesity is now recognised as a chronic relapsing condition. Pooled
analysis at global level from NCD Risk Factor Collaboration (Lancet, 2024) - the obesity prevalence more
than doubled since 1990 (more than 890 million adults were affected in 2022).

2.2 Legacy Anti-Obesity Drug Trials

XENDOS- orlistat vs. placebo, 3,304 participants, 4 years; ~2-4 percentage point placebo
subtracted weight loss CONQUER - phentermine/topiramate showed a weight loss of 10.9% compared to
1.6% for the placebo group. COR-I - naltrexone-bupropion; 5.4% vs. 1.3% weight loss with placebo

2.3 Incretin-Based Drug Trials
[4] Liraglutide 3.0 mg, first incretin-based drug to be approved for chronic weight management
treatment STEP 1- semaglutide 2.4 mg; -14.9% vs. -2.4% placebo SURMOUNT-1 TIRZEPATIDE - up to
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-20.9% weight loss at 15 mg SURMOUNT-5- head-to-head tirzepatide vs. semaglutide; 20.2% vs. 13.7%
Weight Watchers- weight loss intervention, 12,940 participants with overweight/obesity and no diabetes;
25% reduction in weight loss for participants in the intervention group.

2.4 Foundational WHO Guidance
WHO Technical Report Series 894 (2000) - "Obesity: Preventing and Managing the Global
Epidemic"

3. METHODOLOGY

This is a narrative review and no original patient data was collected, and no formal meta-analytic
pooling was undertaken. A systematic search of PubMed/MEDLINE, the Cochrane Central Register of
Controlled Trials and Clinical Trials [5]. gov, was performed with a combination of the terms “obesity,”
“weight management,” “GLP-1 receptor agonist,” “tirzepatide,” “semaglutide,” “orlistat,” “phentermine-
topiramate,” “naltrexone-bupropion,” and “randomized controlled trial” from January 1990 to mid-2025, in
English-language publications. Phase 3, randomized, placebo- or active-controlled trials with a pre-
specified body-weight or cardiovascular outcome were prioritized, in addition to current World Health

» o« » o« » o« » o«

Organization classification and guidance documents. The following percentage weight changes, hazard
ratios, confidence intervals and prevalence estimates are direct quotes from the cited primary publications
and WHO documents and do not represent a calculation, pooling or simulation by the present authors [6].

This condition is diagnosed using a specific classification known as the Diagnostic Classification of
Overweight and Obesity (DCO). Although there are known drawbacks in people with extremely high muscle
mass or unusual body shapes, body mass index (BMI) continues to be the most commonly used screening
tool for obesity and overweight at population level [7], [8]. The World Health Organization's BMI
Classification is shown in Table 1 and Figure 2.
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Figure 1. Mean Percentage Body Weight Loss with Approved Anti-Obesity Pharmacotherapy in Landmark
Randomized Trials
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Table 1. World Health Organization Body Mass Index Classification

Category BMI (Kg/M?)
Underweight <18.5
Normal weight 18.5-24.9
Overweight 25.0-29.9
Obesity Class I 30.0-34.9
Obesity Class I 35.0-39.9
Obesity Class 111 (severe) 240.0

Values shown as magnitude of weight loss (%), not signed change. Trial durations and populations
differ (see Table 3); cross-trial comparison should be interpreted with the caveats discussed in the
Limitations section.
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Dbesity
Ciass |
Overwelight + L I

Normal weight «
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Figure 2. WHO Body Mass Index Classification
3.1 Global Epidemiology

The burden of overweight and obesity at the global level for each age group as of 2022 is presented
in Figure 3, based on the latest WHO and NCD Risk Factor Collaboration pooled analyses [9].
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Figure 3. Global Burden of Overweight and Obesity, 2022
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This is not evenly distributed and is being seen more and more in LMICs in the process of
nutritional transition, exacerbating the challenge of equitable access to the more effective [10], but much
more expensive, incretin-based pharmacotherapies mentioned below.

3.2 The Pharmacology of Antioxidant Drug Classes
3.2.1 The Incretin System as a Pharmacological Target

The incretin hormones GLP-1 and GIP, released from intestinal L-cells and K-cells after food
ingestions, respectively, exert central appetite-suppressing and peripheral metabolic effects, both by
stimulating specific receptors in hypothalamus/brainstem, and in peripheral tissues such as the pancreas,
stomach, and adipose tissue. Figure 4 shows this pathway and compares the path of action of two drugs
that are in development to treat obesity: semaglutide, a selective GLP-1 receptor agonist and tirzepatide, a
dual receptor agonist for GLP-1 and GIP, which is thought to achieve more weight loss due to
complementary, but not fully overlapping, receptor distribution in regions of the brain involved in appetite
regulation [11].

Nutrient ntae
(ieestinal L-cells, Kcelds)
GLP-1 secretion GIP secretion
{intestinal L-cells) {intestinal K-cells)
( GLP-] raceptors GIP recepters:
Iypothalamus, krainstem hypothalamus, adipase
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{ Combined central appetite suppression +

peripheral metabolic effects
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ugraing - satkety enptyng rate Insedin secretion

Reduced caloric intake, delayed gastric emptying, improved glycemic control
= sustained weight loss and cardiometabolic risk-factor improvement
L J

Figure 4. The Incretin (GLP-1/GIP) System and Its Role in Appetite Regulation and Weight Loss
Pharmacotherapy

3.2.2 Comparative Pharmacology of the Major Drug Classes

Table 2 provides a summary of the mechanism of action, representative agents, and typical efficacy
of the major classes of anti-obesity drugs used or recently used clinically. The activity of Orlistat is to block
the intestinal uptake of fats from the diet by about 30% by blocking gastric and pancreatic lipases. The
combination of phentermine and topiramate is a sympathomimetic appetite suppressant and an
anticonvulsant with incompletely known central appetite-suppressing effects [12]. Naltrexone-bupropion
is a combination drug that blocks opioid receptors and increases the levels of the neurotransmitters
dopamine and norepinephrine to inhibit the circuits in the hypothalamus that regulate appetite and the
mesolimbic reward pathway that is involved in hedonic eating. Liraglutide 3.0mg is a once-daily GLP-1
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receptor agonist which was the first incretin-based agent to be approved specifically for chronic weight
management, and has since been outperformed by once weekly 2.4mg of semaglutide and tirzepatide [13].

Table 2. Comparative Pharmacology of Major Anti-Obesity Drug Classes

Typical
Placebo-
Representative Principal Adverse
Drug Class P Mechanism of Action | Subtracted p
Agent . Effects
Weight
Loss
Inhibits Steatorrhea, fecal
gastric/pancreatic 2-4 urgency/incontine
Lipase inhibitor Orlistat lipase, reducing percentage nce, fat-soluble
intestinal fat absorption points vitamin
by ~30% malabsorption
Appetit , Insomnia, dry
etite suppression
p? PP . mouth, paresthesia,
L via noradrenergic .
Sympathomimetic , , 7-9 teratogenicity
/anticonvulsant Phentermine- (phentermine) and ercentage (topiramate)
L topiramate ER GABAergic/carbonic- P ] & p. . .
combination ) points contraindicated in
anhydrase (topiramate) )
: cardiovascular
mechanisms :
disease
- Modulates Nau§ea, hea.dache,
ioi insomnia,
p _ hypothalamic POMC 4-5 i
antagonist/antide Naltrexone- contraindicated
, neurons and percentage .
pressant bupropion SR . ] with uncontrolled
. mesolimbic reward points .
combination athwa hypertension or
p y seizure disorder
45 Nausea, vomiting,
GLP-1 receptor Liraglutide 3.0 Selective GLP-1 diarrhea (dose-
. . . percentage
agonist (daily) mg receptor agonism oints dependent); rare
P pancreatitis
Selective GLP-1 12-13 N , iting,
GLP-1 receptor Semaglutide 2.4 elective ] ausea -von-n ne
) receptor agonism, long- | percentage constipation,
agonist (weekly) mg . . . .
acting formulation points gallbladder disease
13-18 N it
ausea, vomiting,
Dual GIP/GLP-1 t
ua / Tirzepatide (5- | Combined GIP and GLP- perce.n age diarrhea; generally
receptor co- , points
) 15 mg) 1 receptor agonism dose-dependent
agonist (dose- )
and transient
dependent)

4. RESULTS AND DISCUSSION

4.1 Landmark Randomized Trial Evidence

4.1.1

Orlistat — XENDOS, a Long-Term Legacy Agent Trial

[14] In the XENDOS (XENical in the prevention of Diabetes in Obese Subjects) trial, 3,304 people
with obesity were randomly assigned to orlistat or placebo, for 4 years, plus lifestyle changes [15]. In the
main orlistat efficacy trials, pooled analyses of the main trials show that orlistat led to a percentage weight
loss of about 2-4 percentage points above that observed with placebo at 1 year, with or without orlistat.
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4.1.2 Conquer Trial: Phentermine-Topiramate

The CONQUER trial compared the efficacy of phentermine-topiramate extended-release to placebo
in a randomized trial of patients with obesity and =2 weight-related comorbidities. Among the largest effect
sizes reported for a non-incretin-based agent was mean weight loss of 10.9% after 1 year vs 1.6% with
placebo, at the highest approved dose (15 mg/92 mg) [16].

4.1.3 Naltrexone-Bupropion — The COR-I Trial

[17] The mean weight loss for the COR-I (Contrave Obesity Research-I) trial was 5.4% in the
naltrexone-bupropion sustained-release group after 56 weeks, compared with 1.3% in the placebo group,
which means that this combination is a moderately effective agent with a different profile of adverse effects
than the sympathomimetic or incretin-based agents.

4.1.4 Step 1 — Semaglutide 2.4 mg

The Semaglutide Treatment Effect in People with Obesity (STEP 1) study enrolled 1,961 people
with obesity or overweight and at least one weight-related comorbidity who were randomized to receive
semaglutide 2.4 mg subcutaneous once weekly with lifestyle intervention or placebo with lifestyle
intervention for 68 weeks [18]. Mean weight loss was greater with semaglutide (-14.9%) than with placebo
(-2.4%), and 86.4% of the participants who received semaglutide lost at least 5% of their body weight,
compared with 31.5% of those who received placebo.

4.1.5 Surmount-1 — Tirzepatide

SURMOUNT-1 enrolled 2,539 adults with obesity or overweight and with at least a weight-related
complication at baseline, and randomized them to receive tirzepatide 5 mg, 10 mg, 15 mg, or placebo once
a week for 72 weeks. The mean weight change was -15.0% (5 mg), -19.5% (10 mg) and -20.9% (15 mg)
versus -3.1% (placebo); the greatest pharmacological effect size reported so far in a placebo-controlled
obesity trial with >20% weight loss for more than 50% of patients in the higher-dose groups [19].

4.1.6 Surmount-5 — Head-to-Head Comparison

In the SURMOUNT-5 trial, tirzepatide was directly compared to tirzepatide at the MTDs with
semaglutide for 72 weeks in 751 adults with obesity who were not diabetic. Tirzepatide resulted in
significantly more weight loss than semaglutide (20.2% vs. 13.7%, p<0.001), and caused more weight loss
than semaglutide did in terms of waist circumference reduction, representing the first direct comparison
between the efficacy of these two incretin-based drugs [20].

4.1.7 Select — Cardiovascular Outcomes Independent of Diabetes

The SELECT trial enrolled 17,604 adults aged 45 years or older, who had a BMI 227 kg/m? and had
established cardiovascular disease, but no diabetes, and randomized them to semaglutide 2.4 mg or
placebo. The primary composite cardiovascular outcome (death from cardiovascular causes, nonfatal
myocardial infarction or nonfatal stroke) was lower in the semaglutide group compared with the placebo
group over a mean follow-up of 34.2 months: 6.5% versus 8.0% (HR 0.80, 95% CI 0.72-0.90, p<0.001); this
20% relative risk reduction was the first to be demonstrated in a population defined by obesity and
cardiovascular disease, but not by diabetes, and established the role of incretin-based weight loss as a
cardiovascular benefit.

4.1.8 Determine and Synthesize Effect Sizes
Figure 1 summarizes the mean percentage weight loss achieved with active drug and placebo
across the six trials described above.
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Table 3. Landmark Randomized Trials in Anti-Obesity Pharmacotherapy

Pri
Trial (Drug) Year N Duration Population rimary Result
Outcome
Body -5.8kg
XENDOS (orlistat) | 2004 | 3,304 4 years Obesity weight vs.-3.0 kg
change (placebo)
CONQUER Bod -10.99
Q . Obesity + =2 O_ y %
(phentermine- 2011 | 2,487 1 year Lo weight vs. -1.6%
) comorbidities
topiramate) change (placebo)
Body -5.4%
COR-I (nalt -
(naltrexone- | 010 | 1,742 | 56 weeks Obesity weight | vs.-1.3%
bupropion)
change (placebo)
STEP 1 Body -14.9%
Obesit ight
(semaglutide 2.4 | 2021 | 1,961 | 68 weeks esity/overwelght + | ioht | vs.-2.4%
comorbidity
mg) change (placebo)
-20.9% (15
SURMOUNT-1 Obesity/overweight + | 0% mg)
) , 2022 | 2,539 | 72 weeks Y/ OVerwelg weight 8
(tirzepatide) complication vs. -3.1%
change
(placebo)
SURMOUNT-5 Body —20.2%
(tirzepatide 2025 751 72 weeks Obesity, no diabetes weight vs _1'3 700/
vs. semaglutide) change T
SELECT 34.2 Obesity/overweight + | CV death, HR 0.80
(semaglutide, CV | 2023 | 17,604 | months established CVD, no MI, or '
. (0.72-0.90)
outcomes) (mean) diabetes stroke
4.1.9 Adverse Effects and Safety Monitoring

Table 4. Safety Profile and Recommended Monitoring for Anti-Obesity Pharmacotherapy

Drug Class Key Adverse Effects Recommended Monitoring
Consider fat-soluble vitamin
. Steatorrhea, fecal urgency, fat- .
Orlistat ) . . supplementation; counsel on low-fat
soluble vitamin deficiency :
diet to reduce GI effects
Pregnancy test before initiation and
Phentermine- Insomnia, dry mouth, cognitive monthly during treatment (topiramate
topiramate effects, teratogenicity teratogenicity); blood pressure and
heart rate
Blood pressure; avoid in uncontrolled
Naltrexone- Nausea, headache, insomnia, P ) . .
i ) i hypertension or seizure disorder
bupropion seizure risk

history

GLP-1 receptor
agonists (liraglutide,
semaglutide)

Nausea, vomiting, diarrhea (dose-
dependent, usually transient); rare
pancreatitis, gallbladder disease

Gradual dose titration; avoid in
personal/family history of medullary
thyroid carcinoma or MEN2

GIP/GLP-1 co-agonist
(tirzepatide)

Nausea, vomiting, diarrhea;
generally similar tolerability profile
to GLP-1 monotherapy at
equivalent titration pace

Gradual dose titration per labeled
schedule; same thyroid-malignancy
precaution as GLP-1 agents
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4.1.10 Patient Selection and Eligibility Criteria
Table 5. Patient Selection Criteria for Pharmacotherapy

Criterion Threshold
BMI-based eh.gl.blhty (no >30 kg/m?
comorbidity)
BMI-based eligibility (with >27 kg/m? with >1 weight-related comorbidity (hypertension,
comorbidity) dyslipidemia, T2DM, obstructive sleep apnea)
Generally expected, though pharmacotherapy may be initiated
Prior lifestyle intervention concurrently with lifestyle intervention rather than strictly
sequentially
Early response threshold >5% weight loss by 12-16 weeks to support continuation, per
(typical) labeling for several agents
Bariatric/metabolic surgery BMI 240, or =35 with serious obesity-related comorbidity,
referral threshold especially with inadequate pharmacological response
Key contraindications (GLP- Personal /family history of medullary thyroid carcinoma, MEN2
1/GIP agents) syndrome
Key COIlt.I'all’ldlC'ElthIlS Pregnancy, uncontrolled hypertension, hyperthyroidism, glaucoma
(phentermine-topiramate)

4.1.11 Integrated Treatment Algorithm
Figure 5 synthesizes the evidence and selection criteria discussed above into a stepwise

pharmacotherapy algorithm.

Calculate BMI (Figure 2); assess weight-related
comorbidities and obesity-focused history

'

’ Comprehensive fifestyls intervention for &3 patients ’

reduced.calorie diet. physkal activy, behavioral counseling

:

’ Pharmacotherapy eligibility: BMI 230 kg/m®, or 227 kg/m* with ]

=1 weight-related comorbidity, and insufficient response to lifestyle alone

'

[ T20M or high carciometabolic W No compaling deiver - sefact by J

risk present - preferenbaly efficacy, tolerabiity, comt, sna
select GLA-1RAGP-GLA.1 co-agonst access (Table 2) consider
isemaglutide, trzepative) orfisTat of phameminatopiramate

\/

‘ Thrate to maximum tolkerated/labeled dose over pre-specified ’

schedule; reassess response at 12-16 weeks

'

[ =5% weight loss at 12-16 weeks (ot per agent-specific }

response cntara) - cantinue; if inadegquate, cansider switching
class or Intensifying multidisciplinary support

'

[ BMI 240, or ; =35 with serious comorbidity, and inadequate response ]

to p APy - for ‘bariatric surgery referral

Figure 5. Integrated Treatment Algorithm for Pharmacological Management of Obesity

One key pharmacological principle of this algorithm, and more recently highlighted in modern
obesity medicine, is that these drugs are used for the treatment of a chronic disease and do not provide a
permanent cure: Similarly, multiple studies, such as the extension of STEP 1 and SURMOUNT-4, have shown
that the majority of weight lost when these medications are discontinued is regained within about a year.
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4.1.12 Discussion

The evidence presented in this trial review shows that over the past two decades or so, the
potential weight loss effects of drugs have risen by about 5-fold, from 2-4% on orlistat to 17-19% placebo-
subtracted on tirzepatide 15 mg. The effect of this degree of change is not incremental, but rather brings
mean weight loss to levels that were formerly seen after specific bariatric surgeries, and now takes an active
role in the overall treatment strategy for severe obesity (Figure 5) along with the elimination of the
traditional efficacy gap between medical and surgical treatment.

The findings of SELECT trial are particularly relevant to the pharmacology and the clinical results
of incretins, namely that the benefit of incretin-based weight loss is not limited to measures of glycemia or
body parameters, but is true for major adverse cardiovascular events, which until now have only been seen
in diabetes-specific trials with GLP-1 receptor agonists. This discovery provides a justification for thinking
about using a semaglutide for appropriate patients with obesity and cardiovascular disease, regardless of
their diabetes status, and applies the same individualized risk: benefit and access considerations as are
used with any other long-term medication. The SURMOUNT-1 trial and the direct-to-head SURMOUNT-5
trial demonstrated that tirzepatide therapy resulted in greater weight loss compared to GLP-1
monotherapy, which may be explained by the mechanistic distinction between GLP-1 monotherapy and
dual GIP/GLP-1 co-agonism (Figure 4) and suggests multi-receptor incretin co-agonism as a potential
therapeutic pathway for developing incretin drugs in the future.

4.1.13 Limitations

This is a narrative rather than a systematic review and no formal meta-analytic pooling or risk of-
bias assessment were done. It is important to note that the weight loss percentages are not directly
comparable among trials (Table 3 and Figure 1) as the trials varied in duration (56 weeks to 4 years), in
population, and in the intensity of the background lifestyle interventions provided, and that these estimates
are trial-specific, and should not be interpreted as an efficacy ranking directly between the two agents in
this review—the SURMOUNT-5 head-to-head trial is the only direct comparative evidence available
between two agents included in this review. The long-term (more than 2-4 years) safety and efficacy data
of the incretin-based agents are still less than that of the more established agents like orlistat, which has an
extended safety profile of more than 10 years. Incretin based therapy medications were not included in this
pharmacological review, as they are significantly more expensive than legacy therapy drugs in most health
systems, and the role of the psychosocial and weight-stigma aspects of obesity management went beyond
the scope of this review.

5. CONCLUSION

In the past decade, pharmacological obesity treatments have evolved from the old-fashioned agents
that achieve only several percent weight loss to drugs with incretin activity that can bring about a mean
weight loss of 15-20%, of which the dual GIP/GLP-1 co-agonist tirzepatide is currently the most effective
approved treatment and semaglutide is also shown to reduce cardiovascular events independent of its
diabetogenic activity. Obesity pharmacotherapy should be approached and managed as a chronic disease
treatment, with the expectation that it will need to be used consistently to maintain its effects and should
be viewed as part of a multi-specialty approach to obesity intervention (including lifestyle intervention,
drug selection based on comorbidities, and surgical referral, if appropriate). Access to this rapidly changing
pharmacological "armamentarium” is one of the greatest opportunities for improving equitable and
affordable access to care today in the field of chronic disease prevention and management.

Acknowledgement
I sincerely thank my institution, mentors, and colleagues for their support and guidance in
completing this review.

Journal homepage: https://journal. hmjournals.com/index.php/JPDMHD


https://journal.hmjournals.com/index.php/JPDMHD

Journal of Prevention, Diagnosis and Management of Human Diseases (JPDMHD) ISSN: 2799-1202 O 78

Funding Information
This review received no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors.

Authors Contribution Statement

Name of Author C|M [So |[Va |Fo |1 R (D |0 |E Vi |Su |P Fu
Dr. Mosrur Ahmed ViV | vV |V |V |V v v v Y v

C: Conceptualisation I: Investigation Vi: Visualisation

M: Methodology R: Resources Su: Supervision

So: Software D: Data Curation P: Project administration

Va : Validation O: Writing-Original Draft Fu: Funding acquisition

Fo: Formal analysis E: Writing-Review & Editing

Conflict of Interest Statement
The authors declare no conflict of interest regarding the publication of this article.

Informed Consent
Not applicable. This article is a narrative review based on previously published studies and does
not involve any experiments on human participants.

Ethical Approval
Not applicable. Ethical approval was not required for this study as it is a narrative review of
existing literature and does not involve human or animal subjects.

Data Availability

Data sharing does not apply to this article as no new data were generated or analysed during the
current study.

REFERENCES

[1] ].P.H.Wilding et al., 'Once-weekly semaglutide in adults with overweight or obesity’, N. Engl. ]. Med.,,
vol. 384, no. 11, pp. 989-1002, Mar. 2021. doi.org/10.1056/NE]M0a2032183

[2] M. ]Jastreboff et al., 'Tirzepatide once weekly for the treatment of obesity’, N. Engl. ]. Med., vol. 387,
no. 3, pp. 205-216, July 2022. doi.org/10.1056/NE]M0a2206038

[3] L.J. Aronne et al., 'Tirzepatide as compared with semaglutide for the treatment of obesity’, N. Engl. J.
Med., vol. 393, no. 1, pp. 26-36, July 2025. doi.org/10.1056/NE[Mo0a2416394

[4] M. Lincoff et al,, 'Semaglutide and cardiovascular outcomes in obesity without diabetes’, N. Engl. J.
Med., vol. 389, no. 24, pp. 2221-2232, Dec. 2023. doi.org/10.1056 /NE]M0a2307563

[5] X Pi-Sunyer et al, ‘A randomized, controlled trial of 3.0 mg of liraglutide in weight management’, N.
Engl. ]. Med,, vol. 373, no. 1, pp. 11-22, July 2015. doi.org/10.1056/NE[Mo0a1411892

[6] K. M. Gadde et al., 'Effects of low-dose, controlled-release, phentermine plus topiramate combination
on weight and associated comorbidities in overweight and obese adults (CONQUER): a randomised,
placebo-controlled, phase 3 trial,, Lancet, vol. 377, no. 9774, pp. 1341-1352, Apr. 2011.
doi.org/10.1016/S0140-6736(11)60205-5

[71 E L. Greenway et al,, 'Effect of naltrexone plus bupropion on weight loss in overweight and obese
adults (COR-I): a multicentre, randomised, double-blind, placebo-controlled, phase 3 trial’, Lancet,
vol. 376, no. 9741, pp. 595-605, Aug. 2010. doi.org/10.1016/S0140-6736(10)60888-4

[8] ].S.Torgerson, ]. Hauptman, M. N. Boldrin, and L. Sjostrém, 'XENical in the prevention of diabetes in
obese subjects (XENDOS) study: a randomized study of orlistat as an adjunct to lifestyle changes for

Journal homepage: https://journal. hmjournals.com/index.php/JPDMHD


https://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.1056/NEJMoa2032183
https://doi.org/10.1056/NEJMoa2206038
https://doi.org/10.1056/NEJMoa2416394
https://doi.org/10.1056/NEJMoa2307563
https://doi.org/10.1056/NEJMoa1411892
https://doi.org/10.1016/S0140-6736(11)60205-5
https://doi.org/10.1016/S0140-6736(10)60888-4

Journal of Prevention, Diagnosis and Management of Human Diseases (JPDMHD) ISSN: 2799-1202 O 79

the prevention of type 2 diabetes in obese patients’, Diabetes Care, vol. 27, no. 1, pp. 155-161, Jan.
2004. doi.org/10.2337 /diacare.27.1.155

[9] S. Wharton et al,, 'Daily oral GLP-1 receptor agonist orforglipron for adults with obesity’, N. Engl. J.
Med., vol. 389, no. 10, pp. 877-888, Sept. 2023. doi.org/10.1056/NE]Mo0a2302392

[10] M.].Davies etal,, 'Cagrilintide-semaglutide in adults with overweight or obesity and type 2 diabetes’,
N. Engl. ]. Med., vol. 393, no. 7, pp. 648-659, Aug. 2025. doi.org/10.1056/NE]M0a2502082

[11] W. T. Garvey et al, 'Coadministered cagrilintide and semaglutide in adults with overweight or
obesity', N. Engl. ]. Med., vol. 393, no. 7, pp. 635-647, Aug. 2025. doi.org/10.1056/NE]M0a2502081
doi.org/10.1056/NE]Moa2416394

[12] M. Packer et al, 'Tirzepatide for heart failure with preserved ejection fraction and obesity’, N. Engl. J.

Med., vol. 392, no. 5, pp. 427-437, Jan. 2025. doi.org/10.1056/NE]JMo0a2410027
[13] Malhotraetal, 'Tirzepatide for the treatment of obstructive sleep apnea and obesity’, N. Engl. ]. Med.,

vol. 391, no. 13, pp. 1193-1205, Oct. 2024. doi.org/10.1056/NE]Mo0a2404881

[14] S.Wharton etal, 'Orforglipron, an oral small-molecule GLP-1 receptor agonist for obesity treatment’,
N. Engl. ]. Med., vol. 393, no. 18, pp. 1796-1806, Nov. 2025. doi.org/10.1056/NE]M0a2511774

[15] T. A. Wadden et al,, 'Effect of subcutaneous semaglutide vs placebo as an adjunct to intensive
behavioral therapy on body weight in adults with overweight or obesity: The STEP 3 randomized
clinical trial’, JAMA, vol. 325, no. 14, pp. 1403-1413, Apr. 2021. doi.org/10.1001 /jama.2021.1831

[16] M.R.Lowe, L. Benson, and F. Zhang, 'Greater within-person weight variability during infancy predicts
future increases in z-BMI', Obesity (Silver Spring), vol. 29, no. 10, pp. 1684-1688, Oct. 2021.
doi.org/10.1002/0by.23243

[17] ].P H.Wilding et al.,'Weight regain and cardiometabolic effects after withdrawal of semaglutide: The
STEP 1 trial extension', Diabetes Obes. Metab., vol. 24, no. 8, pp. 1553-1564, Aug. 2022.
doi.org/10.1111/dom.14725

[18] . P H.Wilding et al., 'Once-weekly semaglutide in adults with overweight or obesity’, N. Engl. ]. Med,,
vol. 384, no. 11, pp. 989-1002, Mar. 2021. doi.org/10.1056/NE[M0a2032183

[19] A. M. ]Jastreboff et al., 'Tirzepatide once weekly for the treatment of obesity’, N. Engl. ]. Med., vol. 387,
no. 3, pp. 205-216, July 2022. doi.org/10.1056 /NE]M0a2206038

[20] D. H. Ryan et al,, 'Semaglutide Effects on Cardiovascular Outcomes in People With Overweight or
Obesity (SELECT) rationale and design’, Am. Heart ], vol. 229, pp. 61-69, Nov. 2020.
doi.org/10.1016/j.ahj.2020.07.008

How to Cite: Dr. Mosrur Ahmed. (2025). Pharmacological management of obesity: a comprehensive

narrative review of diagnostic classification, incretin-based and legacy drug therapy, and landmark trial

evidence. Journal of Prevention, Diagnosis and Management of Human Diseases (JPDMHD), 5(2), 68-
doi.org/10.55529/jpdmhd.52.68.79

BIOGRAPHIE OF AUTHOR

Dr. Mosrur Ahmed "=, Serves as an Assistant Professor at the Rahman
Institute of Pharmaceutical Sciences and Research, located in Guwahati,
Assam, India. In this role, he contributes to both academic teaching and
research within the broader field of pharmaceutical sciences, helping guide
and mentor students pursuing studies in the discipline. He is committed to
advancing knowledge through scholarly work and remains engaged with the
academic community. Email: laskarmosrur94@gmail.com

Journal homepage: https://journal. hmjournals.com/index.php/JPDMHD


https://journal.hmjournals.com/index.php/JPDMHD
https://doi.org/10.2337/diacare.27.1.155
https://doi.org/10.1056/NEJMoa2302392
https://doi.org/10.1056/NEJMoa2502082
https://doi.org/10.1056/NEJMoa2502081
https://doi.org/10.1056/NEJMoa2416394
https://doi.org/10.1056/NEJMoa2410027
https://doi.org/10.1056/NEJMoa2404881
https://doi.org/10.1056/NEJMoa2511774
https://doi.org/10.1001/jama.2021.1831
https://doi.org/10.1002/oby.23243
https://doi.org/10.1111/dom.14725
https://doi.org/10.1056/NEJMoa2032183
https://doi.org/10.1056/NEJMoa2206038
https://doi.org/10.1016/j.ahj.2020.07.008
mailto:laskar.mosrur94@gmail.com
https://orcid.org/0000-0001-5435-0901
https://doi.org/10.55529/jpdmhd.52.68.79

	1. INTRODUCTION
	1.1 Objectives

	2. RELATED WORK
	2.1 Epidemiological Background
	2.2 Legacy Anti-Obesity Drug Trials
	2.3 Incretin-Based Drug Trials
	2.4 Foundational WHO Guidance

	3. METHODOLOGY
	3.1 Global Epidemiology
	3.2 The Pharmacology of Antioxidant Drug Classes
	3.2.1 The Incretin System as a Pharmacological Target
	3.2.2 Comparative Pharmacology of the Major Drug Classes


	4. RESULTS AND DISCUSSION
	4.1 Landmark Randomized Trial Evidence
	4.1.1 Orlistat — XENDOS, a Long-Term Legacy Agent Trial
	4.1.2 Conquer Trial: Phentermine-Topiramate
	4.1.3 Naltrexone-Bupropion — The COR-I Trial
	4.1.4 Step 1 — Semaglutide 2.4 mg
	4.1.5 Surmount-1 — Tirzepatide
	4.1.6 Surmount-5 — Head-to-Head Comparison
	4.1.7 Select — Cardiovascular Outcomes Independent of Diabetes
	4.1.8 Determine and Synthesize Effect Sizes
	4.1.9 Adverse Effects and Safety Monitoring
	4.1.10 Patient Selection and Eligibility Criteria
	4.1.11 Integrated Treatment Algorithm
	4.1.12 Discussion
	4.1.13 Limitations


	5. CONCLUSION
	Acknowledgement
	Funding Information
	Authors Contribution Statement
	Conflict of Interest Statement
	Informed Consent
	Ethical Approval
	Data Availability
	REFERENCES
	BIOGRAPHIE OF AUTHOR

