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ABSTRACT

Obesity represents one of the most pressing global health challenges, driven by complex biological, behavioral, and
environmental factors. Incretin-based pharmacotherapies, such as GLP-1 receptor agonists and dual GLP-1/GIP receptor
agonists, have redefined the clinical approach to obesity management by enabling substantial and sustained weight reduction.
However, long-term treatment success extends beyond pharmacological efficacy alone. This review examines the role of
patient education and lifestyle modification as critical determinants of adherence, behavioral change, and sustainability of
weight loss during incretin therapy. Integrating pharmacotherapy with structured education, digital coaching, and telehealth-
based interventions enhances motivation, reduces treatment fatigue, and promotes lasting metabolic improvement. The
interdisciplinary model proposed in this study positions patient empowerment and health literacy as key drivers of therapeutic
success. By combining medical innovation with behavioral and social approaches, incretin therapy can evolve into a
comerstone of holistic, technology-supported chronic obesity management.
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1. Introduction

Obesity is a chronic, multifactorial, and relapsing metabolic disorder that has reached epidemic
proportions worldwide. According to the World Health Organization (WHO), more than 650 million adults
were classified as obese in 2016, and this number is projected to exceed 1.2 billion by 2030 (Emmerich et al.,
2024). Recent global analyses published in The Lancet indicate that the prevalence of obesity continues to rise
across all income levels, with particularly rapid increases observed in younger adults and low- to middle-
income countries (Ng et al.,, 2025). The condition represents one of the most significant public health
challenges of the 21st century due to its strong association with cardiometabolic comorbidities, including type
2 diabetes, hypertension, dyslipidemia, cardiovascular disease, and several cancers, all of which contribute to
reduced life expectancy and quality of life (Wilding et al., 2022).

Conventional management strategies for obesity—primarily lifestyle interventions involving caloric
restriction and physical activity, as well as bariatric surgery—often result in limited long-term efficacy. High
relapse rates and the challenge of maintaining weight loss highlight the chronic and relapsing nature of the
disease (Berg et al., 2025). These limitations have prompted the development of pharmacological agents that
target hormonal and neural pathways regulating appetite and energy balance.

Incretin-based pharmacotherapies have emerged as a major advance in obesity treatment. Glucagon-like
peptide-1 receptor agonists (GLP-1 RAs) mimic endogenous gut hormones that regulate appetite, satiety, and
glucose metabolism. Agents such as semaglutide have demonstrated substantial efficacy in clinical trials,
producing mean body weight reductions of approximately 15% compared with placebo (Qin et al., 2024).

More recently, dual agonists targeting both GLP-1 and glucose-dependent insulinotropic polypeptide
(GIP) receptors have set new benchmarks in obesity pharmacotherapy. Tirzepatide, the first approved dual
GLP-1/GIP agonist, has shown mean weight reductions exceeding 20% in the SURMOUNT-1 and
SURMOUNT-4 clinical programs, significantly outperforming semaglutide and earlier incretin analogues
(Jastreboff et al., 2022). Head-to-head studies published in The New England Journal of Medicine in 2025
further confirmed superior efficacy of tirzepatide compared with semaglutide for weight loss and metabolic
improvement (Aronne et al., 2025).
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Despite these unprecedented results, sustaining weight loss after discontinuation remains a clinical
challenge. Evidence shows that cessation of GLP-1 receptor agonist therapy leads to partial or complete weight
regain, underscoring the need for continued treatment and comprehensive management (Berg et al., 2025).
Therefore, pharmacotherapy should be considered one element within a holistic, patient-centered framework
that also incorporates lifestyle modification and behavioral support.

Patient education represents a cornerstone of such an integrated approach. A deeper understanding of
the mechanisms of action, expected benefits, and potential side effects of incretin-based medications enhances
adherence, motivation, and self-efficacy among patients. Furthermore, combining pharmacotherapy with
structured behavioral and educational interventions has been shown to improve long-term outcomes and
treatment sustainability (Wang et al., 2024).

The objective of this review is to provide an up-to-date overview of incretin-based therapies for obesity
management, emphasizing the synergistic role of patient education and lifestyle modification in maintaining
therapeutic efficacy. By integrating pharmacological advances with behavioral science, this paper highlights
the importance of an interdisciplinary and patient-centered model for the long-term management of obesity.

2. Incretin therapies — mechanisms and general characteristics

2.1. The role of incretins in metabolism regulation

Incretins are gastrointestinal hormones that play a fundamental role in postprandial glucose regulation
and appetite control. The two primary incretins—glucagon-like peptide-1 (GLP-1) and glucose-dependent
insulinotropic polypeptide (GIP)—are secreted by enteroendocrine L and K cells, respectively, in response to
nutrient ingestion (Campbell et al., 2023). GLP-1 enhances glucose-dependent insulin secretion, inhibits
glucagon release, slows gastric emptying, and promotes satiety, collectively contributing to reduced caloric
intake and improved glycemic control. GIP also stimulates insulin secretion but exhibits a more complex role
in lipid metabolism and adipose tissue regulation, with ongoing research exploring its differential impact on
energy balance (Boer et al., 2023; Miiller et al., 2019).

2.2. Classic incretin therapies

The first generation of incretin-based drugs comprised GLP-1 receptor agonists (GLP-1 RAs), such as
liraglutide, exenatide, and semaglutide. These agents mimic endogenous GLP-1, producing clinically
significant weight loss and improved metabolic control in patients with obesity and type 2 diabetes.
Semaglutide, in particular, has demonstrated mean weight reductions of approximately 15% compared to
placebo in large-scale trials (STEP program) and has become the reference agent for next-generation incretin
therapies (Rodriguez et al., 2024; Wilding et al., 2021).

GLP-1 RAs act through both central and peripheral pathways—reducing appetite via hypothalamic
signaling and enhancing insulin sensitivity in peripheral tissues (Rodriguez et al., 2024)

2.3. Modern incretin therapies

Modern incretin therapies extend beyond monoreceptor agonism to target multiple metabolic pathways
simultaneously. The most notable example is tirzepatide, a dual GLP-1/GIP receptor agonist that produces
synergistic effects on insulin secretion, glucagon suppression, and appetite regulation (Cai et al., 2024;
Rodriguez et al., 2024).

Clinical trials from the SURMOUNT program have shown that tirzepatide achieves mean weight losses
of 20-25%, surpassing the efficacy of semaglutide (Aronne et al., 2024; Cai et al., 2024).

Newer dual and triple incretin agonists—such as retatrutide (GLP-1/GIP/glucagon agonist)—are
currently under investigation and show promising results, with mean weight reductions of up to 24% in phase
2 studies (Jastreboff et al., 2023). Such multimodal agents represent the next frontier in metabolic
pharmacotherapy.

2.4. Mechanisms of action of incretin therapies

The clinical efficacy of incretin-based drugs is mediated through a combination of central (hypothalamic)
and peripheral mechanisms. Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) and dual agonists
enhance glucose-dependent insulin secretion, thereby reducing postprandial glucose excursions. At the same
time, they suppress glucagon secretion, which leads to a decrease in hepatic glucose production. By delaying
gastric emptying, these agents increase satiety and prolong the sensation of postprandial fullness. Furthermore,
they exert central effects by acting on hypothalamic centers such as the arcuate nucleus, where they modulate
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appetite through neuronal populations expressing pro-opiomelanocortin (POMC) and neuropeptide Y (NPY)
(Boer et al., 2023; Campbell et al., 2023).

Dual and triple agonists may further improve adipose tissue metabolism and energy expenditure through
mild glucagon receptor activation, promoting lipolysis and thermogenesis (Brandt et al., 2018).

2.5. Efficacy and safety of incretin therapies

Clinical evidence consistently demonstrates that incretin-based therapies are both effective and safe in
the management of obesity. Tirzepatide achieved average body weight reductions of 21-25% in pivotal phase
3 trials, with significant improvements in glycemic control, lipid profiles, and markers of insulin resistance
(Cai et al., 2024; Jastreboff et al., 2023).

Common adverse effects include transient gastrointestinal symptoms—nausea, vomiting, diarrhea, and
constipation—typically resolving after a few weeks of therapy (Chetty et al., 2024). Rare events such as
gallstones or pancreatitis may occur, often associated with rapid weight loss rather than direct drug toxicity
(Cai et al., 2024). Importantly, long-term surveillance has not confirmed any increased risk of medullary
thyroid carcinoma or other major safety concerns in humans (Chetty et al., 2024).

Overall, incretin-based pharmacotherapy represents a paradigm shift in obesity management, combining
metabolic efficacy with an acceptable safety profile.

3. The effectiveness of incretin therapies in the treatment of obesity — data from clinical trials

3.1. Introduction

Over the past five years, incretin-based pharmacotherapies have revolutionized obesity management.
Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) and dual GLP-1/GIP receptor agonists have shown
clinically meaningful and sustained weight reduction, accompanied by improvement in glycemic control, lipid
profile, and blood pressure (Kosiborod et al., 2023; Wadden et al., 2021; Wilding et al., 2021)

These effects extend beyond energy balance regulation—recent analyses demonstrate significant
improvements in cardiometabolic outcomes, liver steatosis, and inflammatory biomarkers, positioning incretin
agonists as metabolic disease-modifying agents rather than solely appetite suppressants (Caruso et al., 2024;
Giordano et al., 2023).

The pivotal clinical trial programs—STEP for semaglutide and SURMOUNT for tirzepatide—have set
a new benchmark in the evidence-based pharmacotherapy of obesity. Their robust design, long duration, and
inclusion of diverse populations provide a high level of clinical certainty regarding both efficacy and safety
(Aronne et al., 2024; Kosiborod et al., 2023; Wilding et al., 2021).

Importantly, the integration of pharmacotherapy with behavioral interventions, as seen in the STEP-3
study, underscores the potential of a multidimensional treatment model for chronic weight management
(Wadden et al., 2021).

3.2. Efficacy of semaglutide in the treatment of obesity

Semaglutide, a long-acting GLP-1 receptor agonist administered once weekly, remains the most
thoroughly studied incretin-based drug for obesity treatment.

The STEP 1 randomized controlled trial demonstrated a mean weight reduction of 14.9% at 68 weeks
with semaglutide 2.4 mg compared to 2.4% in the placebo group among adults with obesity but without
diabetes (Wilding et al., 2021). In STEP 3, which combined semaglutide with intensive behavioral therapy,
the mean weight loss reached 16.0% vs. 5.7% with placebo, confirming a synergistic effect between
pharmacological and behavioral strategies (Wadden et al., 2021).

Subsequent meta-analyses and real-world studies have confirmed the reproducibility of these outcomes,
showing sustained weight reductions of 10—15% and marked improvements in glycemic control, triglycerides,
and systolic blood pressure (Ghusn et al., 2022; Giordano et al., 2023). In a 2-year follow-up (STEP 5),
semaglutide maintained weight loss and improved cardiometabolic parameters without new safety concerns
(Kosiborod et al., 2023)

Collectively, semaglutide represents a breakthrough in obesity pharmacotherapy—an agent that
combines potent efficacy, cardiometabolic benefits, and a safety profile consistent with long-term use. It also
established the clinical foundation for next-generation incretin-based agents such as tirzepatide and retatrutide.
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3.3. Dual GLP-1/GIP agonists — a new direction in obesity treatment

Dual incretin receptor agonists represent the next major advancement in obesity pharmacotherapy.
Tirzepatide, the first dual GLP-1/GIP agonist approved for clinical use, has demonstrated superior efficacy
compared with GLP-1 monotherapy. In the SURMOUNT-1 trial, adults with obesity but without diabetes
achieved an average weight loss of 20.9% with tirzepatide 15 mg weekly versus 3.1% in the placebo group
after 72 weeks (Jastreboff et al., 2022). Body composition analyses confirmed that approximately 33.9% of
the reduction corresponded to adipose tissue mass, while 10.9% involved lean tissue, indicating preferential
fat loss (Look et al., 2025).

A head-to-head trial comparing tirzepatide and semaglutide showed even greater weight reduction with
tirzepatide (—20.2% vs —13.8%) and superior improvements in glycemic parameters and lipid metabolism
(Rodriguez et al., 2024). Furthermore, tirzepatide has been associated with favorable cardiovascular and
hepatic outcomes, including reductions in liver fat and inflammatory markers (Kosiborod et al., 2023).

The next generation of incretin-based drugs—such as retatrutide, a triple GLP-1/GIP/glucagon receptor
agonist—shows promise in early trials, achieving weight loss exceeding 24% in 48 weeks and further
enhancing metabolic flexibility (Jastreboff et al., 2023).

3.4. Sustainability of effects and the problem of weight regain

Despite impressive short-term efficacy, maintaining weight loss after discontinuation of incretin therapy
remains a major clinical challenge. In the STEP 4 trial, patients who continued semaglutide treatment
maintained or enhanced their weight loss (—7.9%), while those switched to placebo regained 6.9% of body
weight within 48 weeks (D. Rubino et al., 2021). Similarly, the SURMOUNT-4 study found that continued
tirzepatide therapy was necessary to prevent substantial weight regain, confirming the chronic nature of obesity
and the need for ongoing treatment (Aronne et al., 2024).

Mechanistically, discontinuation leads to reactivation of homeostatic neurohormonal systems that favor
weight regain—such as increased ghrelin and decreased leptin and peptide YY levels—highlighting the
physiological drive to restore energy balance (Van Baak & Mariman, 2025). These findings underscore the
need for a chronic-disease management model combining pharmacotherapy, lifestyle intervention, and
ongoing patient education to ensure durable outcomes.

3.5. Safety profile of incretin therapies

Incretin-based therapies exhibit a favorable safety and tolerability profile across multiple clinical trials
and real-world studies. The most common adverse events are mild to moderate gastrointestinal symptoms—
nausea, vomiting, diarrhea, and constipation—which typically occur during the dose-escalation phase and
resolve within several weeks (Chetty et al., 2024).

Serious adverse events are rare. The initially hypothesized risk of medullary thyroid carcinoma observed
in rodent studies has not been confirmed in human trials or post-marketing surveillance (Chetty et al., 2024).
Isolated cases of pancreatitis and gallbladder disease have been reported, particularly during rapid weight loss,
but causality remains uncertain (Cai et al., 2024; Iorga et al., 2020).

Overall, the long-term safety profile of GLP-1 and dual GLP-1/GIP agonists is favorable, supporting
their use as first-line pharmacologic options for chronic obesity management. Ongoing cardiovascular-
outcome and renal-outcome trials will further clarify their systemic benefits and long-term risk—benefit balance
(Iorga et al., 2020; Rodriguez et al., 2024).

4. The importance of patient education and lifestyle modification in the long-term treatment of
obesity using incretin therapies

4.1 Introduction

Obesity is a chronic, multifactorial condition in which biological, behavioral, and environmental factors
interact to disrupt energy homeostasis. While incretin pharmacotherapy (GLP-1 receptor agonists and dual
GLP-1/GIP agonists) has enabled unprecedented weight reduction, maintaining this effect requires sustained
behavioral and educational support. Integrated care models combining pharmacotherapy with structured
lifestyle interventions have consistently shown superior long-term outcomes compared with pharmacotherapy
alone (D. Rubino et al., 2021; Tronieri et al., 2020; Wadden et al., 2021).
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4.2Patient education — definition, goals, and mechanisms of influence

Patient education encompasses systematic, evidence-based interventions aimed at improving health
literacy, self-management, and adherence to therapeutic recommendations. Its primary objectives are to
enhance patients’ understanding of obesity pathophysiology and drug mechanisms, develop self-monitoring
skills (e.g., dietary tracking, physical activity logging), strengthen motivation and self-efficacy and prevent
relapse by promoting behavioral resilience (Tronieri et al., 2020).

Education improves clinical outcomes through several mechanisms: improved adherence, early
identification of barriers, and increased engagement in treatment (Tronieri et al., 2020; Wang et al., 2024).
When integrated into multidisciplinary care, it transforms patients from passive recipients into active
participants in long-term therapy (American Diabetes Association Professional Practice Committee et al., 2024;
Garvey et al., 2016; Kraschnewski et al., 2023).

4.3 Education and adherence in clinical trials with incretins

Evidence from the STEP and SURMOUNT programs demonstrates that the intensity of behavioral
support directly correlates with weight outcomes. In STEP 3, semaglutide combined with intensive behavioral
therapy produced a threefold greater weight loss than behavioral intervention alone (Wadden et al., 2021).
Adherence metrics—such as session attendance, dietary self-monitoring, and physical activity tracking—have
been shown to predict both early and long-term weight outcomes (Tronieri et al., 2020).

A recent review emphasized the phenomenon of treatment fatigue—a gradual decline in motivation and
adherence after 6—12 months of pharmacotherapy—which can significantly reduce long-term treatment
effectiveness (Berg et al., 2025; Van Baak & Mariman, 2025; Wilding et al., 2022). Structured education and
coaching interventions mitigate this problem by sustaining motivation and fostering adaptive coping strategies
(Irvin et al., 2023; Unick et al., 2024; Wang et al., 2024).

4.4Education models and formats: individual, group, remote (telehealth), and hybrid

Different educational models have been examined for their effectiveness and potential for broad
implementation. Individual counseling provides personalized feedback and psychological support but requires
considerable time and professional resources. Group-based programs improve motivation through social interaction
and are generally more cost-effective. Remote approaches, such as telehealth and eHealth, have shown similar
effectiveness to in-person sessions and proved especially useful for maintaining participation during the COVID-
19 pandemic (Kraschnewski et al., 2023; Kupila et al., 2023; Ross et al., 2022; Unick et al., 2024).

Hybrid and adaptive formats that combine periodic face-to-face meetings with remote coaching appear to
offer the best balance between outcomes and cost (Kupila et al., 2023; Tronieri et al., 2020). In addition, digital
health coaching platforms supported by artificial intelligence and behavioral analytics are emerging as effective
tools for improving adherence and promoting long-term lifestyle change (Irvin et al., 2023; Tronieri et al., 2020).

4.5 Integrating education with incretin pharmacotherapy — evidence and practical implications

Clinical data indicate clear synergy between pharmacotherapy and behavioral therapy. Combining GLP-
1 receptor agonists with intensive behavioral interventions leads to greater and more durable weight loss than
either treatment alone(American Diabetes Association Professional Practice Committee et al., 2024; Wadden
et al., 2021). Continuous monitoring of adherence and engagement enables early intervention in non-
responders and reduces dropout rates (Tronieri et al., 2020).

Telehealth delivery expands access to educational programs, allowing scalable support in resource-
limited settings (D. Rubino et al., 2021; Tronieri et al., 2020). This justifies a model of long-term or conditional
continuation of pharmacotherapy in parallel with an educational program. Long-term or conditional
continuation of incretin therapy, combined with ongoing education, is now recommended as a model of chronic
obesity management (Kraschnewski et al., 2023; Kupila et al., 2023; Ross et al., 2022; Unick et al., 2024).

4.6 Implementation barriers and proposed solutions

Common barriers in clinical practice include lack of reimbursement for educational services, limited clinician
time, and insufficient staff training. Potential solutions involve hybrid program development, integration of mobile
technologies for automated monitoring, and short motivational-interview training for healthcare providers.
Structured referral pathways to multidisciplinary teams (physicians, dietitians, psychologists, and nurses) can
further improve coordination and sustainability (Kupila et al., 2023; Ross et al., 2022).
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Patient education and sustained lifestyle modification are indispensable components of successful
obesity treatment with incretin therapies. Optimal long-term outcomes are achieved when pharmacotherapy is
embedded in an interdisciplinary framework that includes behavioral training, monitoring, and ongoing
support. In the era of digital health, combining GLP-1-based pharmacotherapy with adaptive, technology-
enhanced education models may define the future standard of care for obesity management (Irvin et al., 2023).

5 Discussion

Incretin-based therapies have redefined the pharmacologic management of obesity, offering an efficacy
profile that rivals metabolic surgery for selected patients. The data from pivotal clinical trials—STEP,
SURMOUNT, and early retatrutide studies—confirm that GLP-1 and dual GLP-1/GIP receptor agonists
produce sustained and clinically meaningful weight reduction with favorable cardiometabolic benefits (Iorga
et al., 2020; Jastreboff et al., 2022; Montan et al., 2019; Wadden et al., 2021).

However, the translation of these outcomes into long-term clinical practice requires an understanding of
obesity as a chronic, relapsing disease rather than a condition with a definitive cure. Treatment discontinuation
almost invariably leads to partial or complete weight regain, as demonstrated in STEP 4 and SURMOUNT 4
(Aronne et al., 2024; lorga et al., 2020; D. Rubino et al., 2021). Therefore, a long-term, patient-centered
management approach—combining pharmacotherapy, education, and lifestyle intervention—should be
considered the standard of care.

5.1. Integration of pharmacotherapy and behavioral strategies

Incretin therapies produce the greatest benefits when combined with structured behavioral support
(Caruso et al., 2024). The synergy between GLP-1 receptor agonists and behavioral therapy, as observed in
the STEP 3 trial, underscores the critical role of education and sustained self-regulation (Tronieri et al., 2020;
Wadden et al., 2021; Wang et al., 2024). Behavioral adherence determines long-term success, with poor
adherence linked to attenuated weight loss and early discontinuation (Berg et al., 2025; Tronieri et al., 2020;
Wang et al., 2024).

Emerging data also highlight treatment fatigue, a gradual decline in motivation and adherence after
several months of pharmacotherapy. To counteract this, periodic counseling, digital monitoring, and adaptive
education models are recommended to sustain engagement and enhance long-term outcomes (Irvin et al., 2023).

5.2. The evolving concept of precision obesity medicine

Recent research has shifted the paradigm toward precision obesity medicine, which aims to individualize
pharmacologic treatment according to metabolic phenotype, behavioral profile, and genetic background
(Espinosa et al., 2025). For instance, baseline insulin resistance, appetite phenotype, and early weight response
may predict the efficacy of GLP-1 versus dual GLP-1/GIP agonists (Kyriakidou et al., 2022). Future clinical
algorithms may incorporate molecular and behavioral markers to optimize therapy selection and duration,
maximizing benefit while minimizing treatment burden.

5.3. Long-term implications and public health perspective

The expanding use of incretin-based therapies also carries implications for healthcare systems. While
cost remains a limiting factor, economic modeling suggests that long-term use may be cost-effective due to
reductions in diabetes incidence, cardiovascular events, and liver disease progression (lorga et al., 2020).
Nevertheless, equitable access, patient education, and post-treatment follow-up remain critical to ensuring
sustainable benefits at a population level.

6 Conclusions

Incretin-based pharmacotherapy has transformed the modern approach to obesity management, offering
unprecedented efficacy in weight reduction and metabolic improvement. Nevertheless, the available clinical
and real-world evidence clearly demonstrates that pharmacological intervention alone is insufficient to achieve
durable outcomes in a chronic, relapsing disease such as obesity. The long-term success of therapy depends
on the integration of medication with structured patient education, behavioral modification, and sustained
lifestyle support (D. Rubino et al., 2021; Tronieri et al., 2020; Wadden et al., 2021).

The use of GLP-1 receptor agonists and dual GLP-1/GIP agonists, such as semaglutide and tirzepatide,
represents a milestone in metabolic medicine. These drugs not only facilitate substantial weight loss—
averaging 15-25% in major clinical trials—but also improve glycemic control, lipid profile, and cardiovascular
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risk markers (Aronne et al., 2024; Jastreboff et al., 2022; Wilding et al., 2021). However, evidence from the
STEP and SURMOUNT trials consistently indicates that discontinuation of treatment leads to significant
weight regain, underlining that obesity should be managed as a chronic condition requiring long-term therapy
and ongoing behavioral support (Aronne et al., 2024; D. Rubino et al., 2021; Wilding et al., 2022).

Patient education plays a pivotal role in maintaining the effects of pharmacotherapy. By increasing
patients’ understanding of disease mechanisms and the rationale for incretin-based treatment, educational
interventions enhance adherence, empower self-management, and reduce the likelihood of treatment
discontinuation (Tronieri et al., 2020). Integrating behavioral therapy with incretin pharmacotherapy—
especially in hybrid or telehealth formats—provides a scalable, cost-effective model that can be successfully
implemented in diverse healthcare settings (Kraschnewski et al., 2023; Kupila et al., 2023; Ross et al., 2022;
Unick et al., 2024).

Clinically, these findings advocate for a paradigm shift from short-term, weight-centered interventions
toward a comprehensive chronic care model for obesity. This model should combine pharmacological,
behavioral, psychological, and educational strategies delivered by interdisciplinary teams. Regular follow-up,
adherence monitoring, and adaptive treatment adjustments are essential to prevent relapse and sustain long-
term benefits (American Diabetes Association Professional Practice Committee et al., 2024; Garvey et al.,
2016).

From a healthcare systems perspective, implementing structured education and behavioral support
alongside pharmacotherapy can improve quality of life and reduce long-term healthcare costs associated with
obesity-related comorbidities (Lee et al., 2020; F. Rubino et al., 2020). The development of digital tools and
Al-supported coaching systems may further enhance patient engagement and facilitate personalized treatment
pathways in the future.

In summary, incretin-based therapies have revolutionized obesity treatment by offering safe and
effective pharmacological tools. However, enduring success relies on empowered patients, continuous
education, and an integrated, multidisciplinary approach. The future of obesity care will depend not only on
drug innovation but also on the capacity of healthcare systems to combine pharmacotherapy with sustainable
behavioral and educational support—transforming short-term success into lifelong metabolic health.

Conflicts of Interest: All authors have read and approved the manuscript. The authors declare no
conflict of interest.
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