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Abstract

Background: Obesity is a primary modifiable risk factor for type 2 diabetes (T2D), driven by pathophysiological mechanisms like insulin
resistance and B-cell dysfunction. The global rise in obesity has correspondingly increased the prevalence of T2D, making its management a
critical public health issue.

Aim: This review synthesizes evidence on the connection between obesity and T2D, evaluating the efficacy of structured management
strategies—including lifestyle interventions, pharmacotherapy, and metabolic surgery—for prevention, treatment, and remission.

Methods: A comprehensive review of clinical trials, consensus guidelines (e.g., from the American Diabetes Association and the Second
Diabetes Surgery Summit), and long-term studies was conducted. Data on weight loss, glycemic control (HbAlc), and diabetes remission
rates across different interventions were analyzed.

Results: Intensive lifestyle intervention (ILI) can achieve >5% weight loss and reduce diabetes incidence by over 50%. Pharmacological
agents like semaglutide and tirzepatide demonstrate 15-20% weight reduction. Metabolic surgery is the most effective intervention, with
HbALc reductions of ~2% and T2D remission rates of 30-60% over 1-5 years, proving cost-effective in the long term.

Conclusion: A multifaceted, guideline-directed approach is essential. ILI is the cornerstone, with pharmacotherapy and surgery providing
powerful adjuncts for eligible patients. An interprofessional team is crucial for implementing these tiered strategies to reduce the burden of
obesity-related diabetes.
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Introduction

Excess body weight and obesity represent critical determinants in the development and progression of type 2 diabetes
(T2D). These conditions contribute to insulin resistance, dysregulated glucose metabolism, and increased risk for
cardiovascular complications, making their management central to improving outcomes in patients with T2D. Clinicians are
encouraged to adopt a comprehensive approach to obesity management in this population, following evidence-based
recommendations outlined by professional organizations such as the American Diabetes Association and the American Obesity
Association. These guidelines emphasize a structured framework that incorporates lifestyle interventions, pharmacological
treatments, and, when indicated, surgical options. Lifestyle modification remains the foundational strategy, encompassing
dietary adjustments, increased physical activity, and behavioral support to achieve sustained weight reduction and improved
glycemic control. Pharmacological interventions are recommended when lifestyle measures alone fail to achieve therapeutic
goals, with drug selection tailored to patient-specific factors, including comorbidities and treatment tolerance. In cases of severe
obesity or insufficient response to conservative measures, metabolic and bariatric surgery is considered a viable and effective
option for achieving substantial weight loss and ameliorating glycemic parameters [1][2].

The Second Diabetes Surgery Summit, convened in 2016 as an international consensus conference, addressed the
evolving role of surgical intervention in managing patients with coexisting obesity and T2D. At this summit, experts formulated
a detailed treatment algorithm to guide the selection of appropriate candidates for metabolic and bariatric procedures, taking
into account both body mass index (BMI) thresholds and the presence of obesity-related complications [1][2]. The summit
underscored the importance of individualized treatment planning, integrating patient preferences, risk profiles, and anticipated
benefits of surgery. The consensus highlighted evidence demonstrating that certain bariatric procedures not only facilitate
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significant weight reduction but also produce improvements in glycemic control that may exceed those achieved with intensive
medical therapy alone. This recognition has led to the increasing incorporation of surgical options into standard T2D
management protocols, particularly for patients with severe obesity or poorly controlled diabetes despite optimized medical
care [1][2]. Current guidelines advocate a tiered approach to obesity management in T2D, where interventions escalate in
intensity according to patient response and clinical risk. Initial strategies focus on lifestyle modification, emphasizing caloric
restriction, macronutrient composition, and structured exercise programs. Behavioral support, including counseling and self-
monitoring, enhances adherence and long-term success. Pharmacotherapy serves as an adjunct for patients who do not achieve
sufficient weight loss or glycemic improvement through lifestyle changes alone. Medications are selected based on their
efficacy, safety profile, and compatibility with existing comorbidities, reflecting a patient-centered approach to care. Surgical
interventions are considered for individuals with higher BMI levels or when other therapies fail to achieve desired outcomes.
Evidence from clinical trials and long-term follow-up studies has consistently shown that bariatric procedures can lead to
durable weight loss, improved insulin sensitivity, and reductions in diabetes-related complications.

The integration of metabolic and bariatric surgery into T2D management requires careful evaluation of patient
suitability, including assessment of cardiovascular risk, nutritional status, and psychosocial readiness for surgery.
Multidisciplinary teams, comprising endocrinologists, surgeons, dietitians, and mental health professionals, play a critical role
in optimizing perioperative care and long-term outcomes. Postoperative monitoring focuses on glycemic control, nutritional
supplementation, and the prevention of surgical complications, with ongoing support to maintain lifestyle modifications and
prevent weight regain. The Second Diabetes Surgery Summit emphasized that, while surgery is not appropriate for all patients,
it represents a powerful tool in the therapeutic arsenal for managing obesity-related diabetes, particularly for those with severe
disease burden [1][2]. In conclusion, obesity remains a principal modifiable risk factor for type 2 diabetes, and its management
requires a multifaceted, guideline-directed approach. Lifestyle interventions constitute the cornerstone of therapy, supported by
pharmacological options when necessary. For select patients, metabolic and bariatric surgery offers a highly effective modality
that can produce substantial and sustained improvements in both weight and glycemic control. Consensus guidelines, such as
those developed at the Second Diabetes Surgery Summit, provide structured algorithms to guide clinicians in tailoring
interventions based on individual patient characteristics, risk profiles, and anticipated benefits [1][2]. The implementation of
these strategies in clinical practice has the potential to significantly reduce the burden of obesity-related diabetes and improve
long-term patient outcomes [1][2].

Issues of Concern

The relationship between obesity and type 2 diabetes (T2D) is well established, with body mass index (BMI) serving
as a key determinant of disease risk. Epidemiological data indicate that the lifetime risk of developing diabetes rises sharply as
BMI increases. In men aged 18 or older, this risk escalates from 7% at a BMI below 18.5 kg/m? to 70% at a BMI exceeding 35
kg/m2. Women demonstrate a similar trend, with risk increasing from 12% to 74% across the same BMI spectrum [3]. This
marked association between elevated BMI and T2D has led to recommendations for universal diabetes screening among
patients with obesity. Effective management of obesity is crucial both for preventing the onset of T2D and for optimizing
treatment outcomes in those already affected. Evidence demonstrates that weight reduction in at-risk populations significantly
lowers the incidence of diabetes. For instance, lifestyle interventions aimed at achieving modest weight loss, defined as 5% to
10% of baseline body weight, combined with at least 150 minutes of physical activity per week, have been shown to reduce

diabetes incidence by over 50% [4].
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Figure 1: Classification of patients with obesity and diabetes type-2.
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Bariatric surgery also presents a highly effective intervention in reducing the incidence of T2D. Long-term studies
report a fivefold reduction in diabetes onset over seven years following surgical weight loss procedures [5]. Weight reduction
not only serves a preventive role but also contributes to the management of existing T2D. Glycemic control improves
proportionally with weight loss, with some patients achieving complete remission of diabetes [6]. Consequently, treatment
strategies for T2D are structured in a stepwise manner, beginning with lifestyle management, progressing to pharmacological
therapy, and considering surgical interventions when medically indicated. BMI remains the most widely utilized metric for
categorizing body weight. It is calculated by dividing a person’s weight in kilograms by the square of their height in meters
(kg/m?). BMI is used to classify individuals into distinct categories: underweight (<18.5 kg/m?), healthy weight (18.5-24.9
kg/mz, 18.5-22.9 kg/m? for Asian populations), overweight (25-29.9 kg/m?, 23-27.4 kg/m? for Asian populations), obese class
1 (30-34.9 kg/m?, 27.5-32.4 kg/m? for Asian populations), obese class 2 (35-39.9 kg/m?, 32.5-37.4 kg/m2 for Asian
populations), and obese class 3 (>40 kg/m? >37.5 kg/m? for Asian populations). Adjusted BMI thresholds for Asian
populations reflect their higher percentage of body fat and the increased risk of T2D at lower BMI levels. These adjustments
have been widely adopted by international organizations to improve the accuracy of obesity assessment and to guide
appropriate intervention strategies in Asian populations [7].

Table 1: BMI Classification and Corresponding Treatment Recommendations

BMI Category Standard Asian
(kg/m?) Population Population Recommended Treatment Strategy
Overweight 25.0-29.9 23.0-274 Lifestyle Modification: First-line intervention with diet and exercise.
Lifestyle + Pharmacotherapy: Consider adding FDA-approved weight
Obesity Class | 30.0-34.9 27.5-324 loss medications, especially with weight-related comorbidities (e.g.,
T2D).
Obesity Class Lifestyle + Pharmacotherapy/Surgery: Strong candidate for
|3|/ 35.0-39.9 325-37.4 pharmacotherapy. Surgery indicated, especially with comorbidities like
uncontrolled T2D.
Obesity Class > 40.0 ~375 Metabolic Surgery: First-line consideration for eligible patients due to
11 - - high efficacy. Pharmacotherapy is an alternative or

Mechanism, Chemistry, Pathophysiology, and Signaling Pathways:

Obesity and type 2 diabetes mellitus (T2DM) are closely interconnected metabolic disorders, with a complex
relationship driven by shared pathophysiological mechanisms, particularly insulin resistance and p-cell dysfunction.
Understanding the mechanism, pathophysiology, and signaling pathways underlying this connection provides key insights into
disease progression. Obesity, especially characterized by excess abdominal and visceral adipose tissue, leads to metabolic
disturbances central to diabetes development. Adipose tissue in obesity exceeds its normal storage capacity, resulting in
increased lipolysis and release of elevated free fatty acids (FFAs). These FFAs induce lipotoxicity, causing oxidative and
endoplasmic reticulum stress in insulin-responsive tissues such as liver, muscle, and adipose tissue as well as pancreatic -cells.
This stress impairs insulin receptor signaling, leading to systemic insulin resistance—a hallmark defect in T2DM. In muscle
and liver, insulin resistance reduces glucose uptake and promotes inappropriate hepatic glucose production (gluconeogenesis),
resulting in chronic hyperglycemia [7].

Obesity also provokes a pro-inflammatory state. Enlarged adipocytes secrete inflammatory adipokines such as TNF-
a, IL-6, and resistin, while attracting macrophages into adipose tissue. These immune cells release cytokines that exacerbate
inflammation and further impair insulin signaling. This adipose tissue inflammation is a key driver of peripheral insulin
resistance. Simultaneously, lipotoxicity and inflammatory mediators impair B-cell function and promote B-cell apoptosis,
decreasing insulin secretion capacity and leading to B-cell exhaustion. Thus, obesity initiates a vicious cycle where insulin
resistance increases the demand on f-cells, progressively causing their dysfunction and ultimately insufficient insulin secretion.
Several signaling pathways mediate the pathophysiological link between obesity and diabetes. Key pathways include:

e The PISK/AKT pathway: Crucial for insulin signaling, this pathway becomes impaired due to FFAs and
inflammatory cytokines, leading to reduced glucose uptake and glycogen synthesis in muscle and liver, driving
insulin resistance.

e  AMP-activated protein kinase (AMPK) pathway: Normally promotes energy balance by stimulating glucose uptake
and fatty acid oxidation; however, obesity decreases AMPK activity, contributing to metabolic dysregulation.

e JAK/STAT and MAPK pathways: Activated by inflammatory cytokines from adipose tissue macrophages, these
pathways promote inflammation-induced insulin resistance.

e TGF-B and Wnt/B-catenin signaling: Involved in adipogenesis and fibrosis, modulating adipose tissue dysfunction
and systemic insulin sensitivity.

Egypt. J. Chem. 68, SI: Z. M. Nofal (2025)



610 Mohammed Nasir Almulhim et.al.

e Endoplasmic reticulum stress and oxidative stress signaling: Result from nutrient excess in obesity, further disrupting
insulin receptor signaling and B-cell function.

Collectively, these pathways contribute to the metabolic derangements seen in obesity-induced insulin resistance and
B-cell failure. Nutrient excess leads to activation of serine/threonine kinases that phosphorylate insulin receptor substrates on
inhibitory sites, dampening the insulin signal. Concurrently, obesity-associated inflammation and mitochondrial dysfunction
further impair insulin action. The pancreatic $-cells face increased secretory demand to compensate for insulin resistance, but
chronic lipotoxic and inflammatory stress causes B-cell dysfunction and apoptosis, culminating in hyperglycemia and diabetes
onset. In summary, the connection between obesity and diabetes involves a multifaceted interplay of increased free fatty acids,
inflammatory adipokines, and dysfunctional cellular signaling pathways. These factors induce insulin resistance in peripheral
tissues and progressive pancreatic 3-cell failure. Understanding these mechanisms and pathways highlights potential therapeutic
targets to intercept the progression of diabetes in obese individuals and emphasizes the importance of managing obesity to
prevent T2DM [7]. This comprehensive mechanistic and signaling pathway overview underscores obesity as a principal driver
of diabetes pathophysiology through metabolic, inflammatory, and cellular stress responses converging on impaired insulin
action and secretion.

Lifestyle Management

Obesity is a chronic condition that substantially increases the risk for T2D. For patients diagnosed with overweight or
obesity alongside T2D, intensive lifestyle interventions form the cornerstone of treatment. Comprehensive lifestyle
management encompasses several components, including patient self-management education, nutritional counseling, structured
physical activity, psychosocial support when indicated, and smoking cessation for individuals who smoke [8]. Patient education
plays a pivotal role in enhancing understanding of chronic disease management, improving adherence to therapeutic regimens,
and facilitating effective self-monitoring. Education is initiated at the time of diabetes diagnosis, reinforced annually, and
provided as needed in response to the emergence of complications [9]. Effective patient education relies on an interprofessional
approach, with nurses, dietitians, primary care physicians, and specialists contributing to the learning process. Methods such as
motivational interviewing, visual aids, informational handouts, and electronic resources enhance patient engagement and
understanding.

The primary objective of lifestyle modification is to achieve at least a 5% reduction in body weight, a threshold
associated with clinically meaningful health benefits [10]. Evidence from the Look AHEAD trial demonstrates that intensive
lifestyle intervention (ILI) can produce sustained weight loss greater than 5% in over half of participants, with 27% achieving
weight reduction exceeding 10% at eight years [11]. Individuals participating in ILI required fewer medications for diabetes,
hypertension, and lipid disorders, highlighting the broader metabolic benefits of weight loss. Achieving such weight loss
typically requires a daily calorie deficit of 500 to 750 kcal, corresponding to daily intake goals of 1200 to 1500 kcal for women
and 1500 to 1800 kcal for men. While meal replacement strategies may facilitate adherence to these caloric targets, they are
generally not suitable for long-term use. More sustainable dietary approaches include the DASH (Dietary Approaches to Stop
Hypertension) diet and the Mediterranean diet, which have demonstrated effectiveness in supporting weight reduction while
maintaining nutritional adequacy [12][13].

Intermittent fasting approaches have also been explored as potential strategies for weight loss. Evidence indicates that
modified alternate-day fasting and the 5:2 diet are effective in achieving weight reductions exceeding 5%, providing alternative
options for patients unable to adhere to continuous caloric restriction [14]. Dietary plans should be individualized to align with
the patient’s cultural preferences, food availability, and other practical considerations such as hunger cues and access to healthy
food options. Counseling sessions targeting nutrition, physical activity, and behavioral goals are essential components of ILI
and should be accessible to all patients. Standard ILI protocols typically include more than 16 sessions over six months, with
ongoing monthly follow-ups for individuals who achieve target weight loss after the first year. However, delivering this level of
intensive support may pose challenges in primary care due to limitations in resources and financial feasibility. Physical activity
represents another critical element of lifestyle management for individuals with obesity and T2D. Patients should be
encouraged to gradually increase their exercise levels, aiming for at least 150 minutes of moderate-intensity aerobic activity
weekly. Optimal exercise regimens combine aerobic workouts with two to three sessions of resistance training each week.
Consistent activity, with no more than two consecutive days without exercise, helps to improve insulin sensitivity and reduce
the risk of glycemic deterioration [15].

Psychosocial factors are closely intertwined with obesity and T2D, necessitating regular screening for mood disorders
and other mental health conditions. Addressing these comorbidities can enhance adherence to lifestyle interventions, optimize
treatment outcomes, and improve overall quality of life [16][17]. In addition, clinicians should routinely assess tobacco use
among adolescents and adults with obesity and diabetes, including the use of electronic cigarettes. Smoking is associated with
heightened insulin resistance and an increased risk of developing diabetes [18]. Effective management includes counseling and,
when appropriate, pharmacological interventions to facilitate smoking cessation, contributing to improved metabolic and
cardiovascular outcomes. In summary, obesity represents a major modifiable risk factor for T2D, and its management is
essential for both prevention and treatment. Intensive lifestyle interventions, encompassing dietary modification, structured
physical activity, psychosocial support, patient education, and smoking cessation, are foundational strategies. Weight loss of
5% or more is associated with significant improvements in glycemic control and reductions in comorbid conditions. Evidence
from clinical trials, including the Look AHEAD study, underscores the effectiveness of structured programs that integrate
dietary, behavioral, and exercise components. Long-term adherence and individualized approaches are essential to achieving
sustained benefits, and clinicians must address psychosocial and behavioral factors to optimize outcomes. Comprehensive
lifestyle management, combined with pharmacological and surgical interventions as indicated, forms the basis of evidence-
based care for patients with obesity and T2D, reducing disease burden and improving overall health.
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Medical Evaluation and Treatment

When lifestyle modifications fail to achieve sufficient weight loss, clinicians must conduct a thorough medical
evaluation to identify contributing factors. This evaluation should include a detailed review of the patient’s medication history,
as several commonly prescribed drugs may promote weight gain. These obesogenic medications include thiazolidinediones,
beta-blockers, sulfonylureas, insulin, antipsychotics, antidepressants, corticosteroids, and gabapentin. Understanding these
factors is critical to developing an effective and individualized treatment plan for patients with obesity and type 2 diabetes
(T2D) (see Image. A Schematic Overview of Treatment Options for Type 2 Diabetes and Obesity). Pharmacotherapy is
recommended as an adjunct to intensive lifestyle intervention (ILI) for patients with a body mass index (BMI) above 30 kg/m?
(or above 25 kg/m? for Asian populations) or for individuals with a BMI exceeding 27 kg/m? (or above 23 kg/m? for Asians)
who present with weight-related comorbidities such as hypertension, dyslipidemia, T2D, or obstructive sleep apnea [19]. The
introduction of pharmacologic therapy requires close monitoring to evaluate both efficacy and safety. Patients who achieve at
least 5% weight reduction within the first 12 weeks are considered early responders and are more likely to attain sustained long-
term weight loss. Most weight loss medications are designed for chronic administration. While initial studies focused on short-
term efficacy, substantial evidence over the past two decades has demonstrated the benefits of long-term pharmacological
therapy. Exceptions include phentermine, which the U.S. Food and Drug Administration (FDA) has approved solely for short-
term use (<12 weeks) due to potential abuse risks.

The FDA has approved several medications for long-term management of obesity and T2D. Among these,
phentermine-topiramate extended-release represents a combination therapy approved in 2012. Clinical evidence, including
results from the SEQUEL trial, demonstrated an average weight loss of approximately 10% in patients receiving the
combination, compared with less than 2% in the placebo group [20]. This medication is effective across a spectrum of obesity,
including patients with a BMI greater than 45 kg/m2. The initial dosage consists of 3.75 mg phentermine combined with 23 mg
of extended-release topiramate (3.75 mg/23 mg), with titration up to 15 mg/92 mg over two-week intervals based on tolerance.
Common adverse effects include insomnia, elevated blood pressure, dry mouth, and paresthesias. Concomitant use with
monoamine oxidase inhibitors is contraindicated. Because phentermine-topiramate increases the risk of congenital
malformations such as cleft lip and cleft palate, clinicians must confirm that women of childbearing potential are not pregnant
and are using effective contraception prior to initiation. Other FDA-approved agents include liraglutide, semaglutide, and
tirzepatide. Liraglutide and semaglutide function as glucagon-like peptide-1 (GLP-1) receptor agonists, while tirzepatide
combines GLP-1 receptor agonism with glucose-dependent insulinotropic polypeptide (GIP) receptor activity. Although
originally approved for T2D management, these medications have demonstrated significant weight reduction. Mechanisms of
action include enhanced insulin secretion, improved insulin sensitivity, glucagon suppression, delayed gastric emptying, and
increased satiety through central nervous system pathways. Despite these benefits, high costs and limited insurance coverage
may limit patient access [20].

Liraglutide, as evaluated in the SCALE trial, achieved an additional approximate 5% weight loss relative to placebo
[21]. The medication is administered subcutaneously, beginning at 0.6 mg daily and titrated weekly to a maximum of 3 mg
daily. Gastrointestinal side effects, primarily nausea, are the most frequently reported adverse events. Semaglutide, studied in
the STEP clinical trials, demonstrated even greater efficacy, with participants achieving 15% to 16% weight reduction by week
68 [22]. The initial dose is 0.25 mg subcutaneously once weekly, with dose escalation every four weeks to a maximum of 2.4
mg weekly. The data indicate that semaglutide can produce more substantial weight loss than liraglutide. Tirzepatide has been
studied in the SURMOUNT-2 trial for individuals with T2D and obesity defined as a BMI above 30 kg/m?2 or above 27 kg/m?
with weight-related comorbidities [23]. Its dual mechanism combining GLP-1 and GIP receptor agonism yields superior
efficacy in glycemic control and weight reduction compared with GLP-1 receptor agonists alone, with weight reductions
reaching approximately 20% at the maximum weekly dose of 15 mg subcutaneously. The Phase Ill SURPASS trials further
validated tirzepatide’s effectiveness, demonstrating superiority over dulaglutide (0.75 mg) and semaglutide (1 mg) when used
as monotherapy or adjunctive therapy to oral glucose-lowering agents or insulin [24]. The SURMOUNT-5 trial extended these
findings to patients with obesity but without diabetes, confirming that tirzepatide produced greater weight loss than semaglutide
in this population [25].

The introduction of pharmacotherapy for obesity in T2D emphasizes the importance of individualized treatment
selection, careful monitoring, and patient education regarding expected outcomes and potential side effects. The clinical
objective is to achieve sustained weight reduction that translates into improved glycemic control, decreased medication
requirements, and reduced incidence of comorbid conditions. Clinicians must assess patient adherence, tolerance, and response
to therapy, adjusting as necessary to optimize outcomes. Long-term therapy may require ongoing support from a
multidisciplinary team, including endocrinologists, primary care physicians, pharmacists, and dietitians. Overall, medical
evaluation and pharmacologic treatment provide a structured approach for patients who do not achieve sufficient weight loss
through lifestyle interventions alone. Pharmacotherapy, particularly with FDA-approved agents, can facilitate significant and
clinically meaningful reductions in body weight, improve metabolic parameters, and contribute to T2D management.
Medications such as phentermine-topiramate, liraglutide, semaglutide, and tirzepatide demonstrate varying mechanisms of
action and degrees of efficacy, offering clinicians multiple options to tailor therapy to individual patient profiles. By integrating
these medications with ongoing lifestyle interventions, healthcare providers can maximize the likelihood of achieving durable
weight loss and enhanced metabolic outcomes.

Naltrexone-bupropion Sustained Release

Naltrexone-bupropion sustained release is a combination pharmacotherapy that facilitates weight reduction through
complementary mechanisms of action. Naltrexone functions as an opioid antagonist, while bupropion is classified as an
antidepressant with dopaminergic and noradrenergic activity. Together, these agents target central pathways regulating appetite
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and reward, thereby decreasing food intake and promoting satiety. Administration of this combination requires gradual titration
to reduce the likelihood of intolerance and adverse reactions. The initial dose consists of one tablet of 8 mg/90 mg daily, which
may be increased progressively to a maximum of two tablets of 16 mg/180 mg twice daily as tolerated by the patient.
Contraindications include uncontrolled hypertension, seizure disorders, and concurrent long-term opioid therapy, reflecting the
need for careful patient selection and monitoring [26].

Orlistat
Orlistat represents another pharmacological option for weight management, functioning as a pancreatic lipase inhibitor that
limits intestinal fat absorption. It is typically administered as a 60-mg tablet taken three times daily with meals. Evidence from
the XENDOS trial demonstrated that orlistat treatment produced approximately 5% weight loss in study participants [27].
However, adverse gastrointestinal effects, including flatulence, abdominal discomfort, and fecal urgency, often limit tolerability
and adherence. Long-term use of orlistat may also result in malabsorption of fat-soluble vitamins, while increasing the risk of
gallstone formation and kidney stone development. These considerations highlight the importance of dietary counseling and
monitoring when prescribing orlistat, particularly in patients at risk of nutritional deficiencies or gastrointestinal complications.
Surgical Treatment

For patients with suboptimal weight loss through lifestyle or pharmacological interventions, surgical management of
obesity represents an effective therapeutic option, particularly when hyperglycemia remains uncontrolled. Surgical
interventions are generally recommended for individuals with a BMI exceeding 40 kg/m?, or for those with a BMI between 35
and 39.9 kg/m? who also have hyperglycemia, weight-related comorbidities, or difficulty achieving sustainable weight
reduction. Emerging evidence, reviewed at the Second Diabetes Surgery Summit, supports considering surgical intervention
even for patients with a BMI of 30 to 34.9 kg/m? in the presence of uncontrolled hyperglycemia [2]. Metabolic and bariatric
surgery operates through structural and hormonal mechanisms to achieve substantial and sustained weight loss. Common
surgical options include Roux-en-Y gastric bypass (RYGB), vertical sleeve gastrectomy (VSG), laparoscopic adjustable gastric
banding (LAGB), and biliopancreatic diversion with duodenal switch (BPD). Among these, RYGB and VSG are most
frequently employed due to their robust long-term outcomes and favorable safety profiles. While BPD demonstrates high
efficacy in weight reduction, it is associated with increased surgical complications, whereas LAGB is recognized for safety but
carries a higher likelihood of requiring revision or re-intervention [2].

The physiological mechanisms underlying the effectiveness of bariatric surgery include alteration of gastrointestinal
anatomy to promote early satiety, reduction of nutrient absorptive surface area, and modulation of hormones involved in
glucose regulation. Surgery positively impacts intestinal glucose metabolism, pancreatic islet hormone activity, nutrient
sensing, and bile acid dynamics [28][29][30][31]. RYGB, in particular, enhances insulin sensitivity, increases adiponectin
levels, and upregulates muscle insulin receptors, thereby improving fatty acid metabolism and reducing lipid accumulation in
muscle and liver tissue. These metabolic adaptations contribute to improved insulin action and glycemic control [28].
Additionally, RYGB has been shown to augment insulin secretion through both glucose-dependent and glucose-independent
pathways, reflecting the profound endocrine effects of bariatric surgery [29]. Because of these extensive metabolic
consequences, bariatric procedures are frequently described as metabolic surgery.

Numerous studies have confirmed the role of bariatric surgery in controlling and, in some cases, preventing T2D
[32][33][34][35][36]. While most randomized controlled trials comparing surgical approaches with intensive lifestyle
interventions have follow-up periods of one to two years, several studies have extended observations to five years. Across
trials, patients undergoing surgery experienced an average hemoglobinAlc (HbAlc) reduction of approximately 2%, compared
to 0.5% in patients receiving conventional treatment. Many surgical patients achieved an HbAlc of roughly 6%, with T2D
remission—defined as nondiabetic HbAlc without pharmacotherapy—occurring in the majority. Sustained remission rates
range from 30% to 60% over follow-up periods of one to five years; however, the durability of benefits may decline in patients
with poor preoperative glycemic control, longer diabetes duration, or insulin use [38]. Relapse of T2D is reported in 35% to
50% of patients, though RYGB has been associated with a median disease-free period of 8.3 years. Even when complete
remission is not achieved, surgical intervention consistently improves glycemic control and clinical outcomes. Long-term
observational data over 10 to 20 years indicate significantly reduced complications and higher remission rates in surgical
cohorts [39].

Among surgical modalities, RYGB and BPD achieve the most pronounced reductions in HbAlc and BMI. Research
focusing on patients with a BMI of 30 to 35 kg/m? and uncontrolled T2D consistently demonstrates improved glycemic control
and increased remission rates following surgery [35][40][41][34]. LAGB has also shown favorable outcomes in individuals
with T2D and BMI between 25 and 30 kg/m?2 [42]. Economic evaluations of bariatric surgery indicate cost-effectiveness in the
management of T2D. The cost per quality-adjusted life-year (QALY) for metabolic surgery generally ranges from $3,200 to
$6,300, substantially below the conventional $50,000 threshold for nonsurgical interventions [2]. The 15-year follow-up of the
Swedish Obese Subjects (SOS) study revealed no significant differences in total healthcare costs between patients treated
surgically and those receiving conventional care [43]. Safety outcomes have improved markedly over the past two decades,
with mortality rates ranging from 0.1% to 0.5%. Nonetheless, thorough patient counseling regarding surgical risks and
complications remains essential. Reoperation and readmission rates vary by procedure, with RYGB reporting 2.5% and 5.1%,
VSG 0.6% and 5.5%, and LAGB 0.6% and 2%, respectively [45]. Long-term follow-up indicates that LAGB has the highest
rates of device removal or revision, while VSG has gained popularity as surgical expertise has increased. BPD remains the most
complex procedure, associated with higher morbidity and mortality risks. Postoperative care must include monitoring for
nutritional deficiencies, such as iron deficiency anemia, hypoglycemia, and bone demineralization, in addition to vigilance for
short-term and long-term surgical complications.
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In conclusion, pharmacological and surgical interventions offer effective strategies for the management of obesity
and T2D, particularly in patients who fail to achieve adequate results from lifestyle modification alone. Naltrexone-bupropion
and orlistat provide viable medical options, each with specific mechanisms of action, dosing protocols, and safety
considerations. For individuals with severe obesity or uncontrolled hyperglycemia, metabolic and bariatric surgery achieves
profound weight loss and improvements in glycemic control, with long-term data demonstrating disease remission, reduced
complications, and cost-effectiveness. Clinicians must tailor interventions to individual patient characteristics, comorbidities,
and risk profiles, ensuring careful monitoring and ongoing support to optimize outcomes [42][43][44][45].

Table 2: Efficacy of Primary Treatment Modalities for Obesity and Type 2 Diabetes

Inct:(;rt\ézr;tri;n Specific Example ng}\éir:tagiss Impact on HbAlc Key Evidence
Lif_e;,tylt_e Intensive _Lifestyle >5% at 8 years Improves glycemic Look_ AHEAD Trial_: >50%
Modification Intervention (ILI) control reduction in diabetes incidence
Pharmacotherapy SemaquFt{igi (GLP-1 15'\1,\/6:?;; 68 Srieg dnljzit(i:grr:t STEP Trials
Tirzepaﬂd&g'w cLp- ~20% Superor 10 OMer | SURMOUNT & SURPASS Trials
preemire, | TS | seoue i
Liraglutide (GLP-1 RA) ;f’;/c"egg Sr'eg d”u'z't‘l’g;“ SCALE Trial
Metabolic Surgery ng%:sg'ésgsg)i ¢ pror':/cl)cljsntce d Reduction of ~2% | Multiple RCTs; durable remission
Sleeve(sa/ass(tzr;a ctomy Substantial Reduction of ~2%

Clinical Significance

Obesity represents a critical determinant in the development and progression of type 2 diabetes (T2D), and its
management is closely linked to healthcare quality outcomes. Numerous metrics used to assess healthcare quality emphasize
the effectiveness of both prevention and treatment strategies for diabetes, highlighting the need for early identification of at-risk
populations. Screening patients with obesity at an early stage allows clinicians to implement intensive interventions that may
prevent disease onset or achieve significant long-term improvements in glycemic control. Evidence indicates that prompt and
targeted management can, in some cases, lead to remission of T2D, reducing the need for complex therapeutic regimens and
mitigating disease burden. Tight glycemic control is essential to minimizing the risk of acute and chronic complications
associated with diabetes. Effective management reduces the incidence of life-threatening conditions such as diabetic
ketoacidosis and mitigates risks associated with chronic hyperglycemia, including diabetic foot ulcers, infections of soft tissues,
osteomyelitis, and the potential need for limb amputations. Furthermore, rigorous control of hemoglobinAlc (HbAlc) levels
contributes to the reduction of macrovascular and microvascular complications. Lowering HbAlc has been shown to decrease
the risk of coronary artery disease, which is a leading cause of mortality among patients with T2D, as well as chronic kidney
disease, which can progress to end-stage renal failure if left unaddressed. The clinical significance of obesity management in
T2D extends beyond individual patient outcomes to broader public health and economic implications. By preventing the onset
of diabetes and limiting complications, early and effective interventions reduce hospitalizations, healthcare costs, and long-term
disability. Consequently, integrating obesity screening and intensive diabetes management into routine clinical practice is
essential to improving both patient-level outcomes and system-wide healthcare quality [2][3].
Enhancing Healthcare Team Outcomes

Diabetes is a chronic and debilitating disease, and the rising prevalence of obesity continues to drive its increasing
incidence worldwide. Effective management of obesity is essential not only for the prevention of type 2 diabetes (T2D) but also
for optimizing treatment outcomes in patients already diagnosed. Achieving these objectives requires a coordinated,
interprofessional approach, where healthcare providers collaborate to deliver comprehensive care. Early identification of
patients with obesity in primary care settings constitutes a critical first step in ensuring favorable clinical outcomes, as it allows
timely intervention before metabolic complications progress. Nurses frequently serve as the first point of patient contact and
play a central role in evaluating anthropometric measures, including height, weight, and body mass index (BMI). Accurate
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measurement and consistent documentation are essential for monitoring progress and informing treatment strategies. Beyond
these measurements, nurses are tasked with assessing baseline dietary patterns and physical activity levels and revisiting these
factors at each follow-up appointment. Patients with elevated BMI values should be educated regarding their weight
classification and the associated risks for T2D. Clinicians should work with patients to set individualized weight loss targets,
with a recommended goal of at least 10% reduction in body weight to achieve significant metabolic improvements. Intensive
lifestyle interventions, combined with pharmacotherapy when indicated, should be implemented in line with current evidence-
based clinical guidelines.

Suboptimal glycemic control and insufficient weight reduction, defined as less than 10%, must be evaluated at every
encounter. Persistent hyperglycemia or inadequate weight loss should prompt referral to specialists in obesity medicine or
bariatric surgery. Multidisciplinary weight loss programs often involve close collaboration among physicians, surgeons, and
other healthcare professionals. Obesity medicine specialists support patients in achieving target weight thresholds for surgical
eligibility and provide critical postoperative care by monitoring for complications and reinforcing lifestyle modifications to
maintain long-term weight loss. Even for patients ineligible for metabolic surgery due to advanced cardiac or pulmonary
comorbidities, obesity medicine interventions can produce meaningful health improvements. Registered dietitians, nutritionists,
and behavioral therapists are integral to the healthcare team, offering structured support for optimizing nutrition and physical
activity. Leadership of these interprofessional teams may rotate among dietitians, therapists, nurses, physicians, or surgeons,
depending on expertise and patient needs. Endocrinology consultations provide additional guidance for managing persistent
hyperglycemia, while high-risk patients often require preoperative evaluation by cardiologists or pulmonologists. Surgical
interventions should ideally occur in centers equipped with on-site cardiac and pulmonary critical care capabilities. Pharmacists
contribute by adjusting medication regimens, particularly in the perioperative period, where weight-based dosing modifications
are frequently necessary after metabolic procedures.

The anesthesia team is responsible for preoperative assessments and the management of perioperative and
postoperative anesthetic events. Physical therapists assist in muscle strengthening and rehabilitation, enhancing postoperative
recovery and promoting functional outcomes. Given the strong association between obesity and mental health disorders,
including anxiety, depression, and body image disturbances, consultations with psychiatry or psychology specialists should be
considered as needed to support patient well-being. Obesity and T2D are systemic, chronic conditions that demand a cohesive
interprofessional approach for successful prevention and management. Coordinated efforts by healthcare professionals,
including nurses, physicians, dietitians, surgeons, pharmacists, therapists, and mental health specialists, provide patients with
the resources, guidance, and education necessary to make informed decisions about their care. Such collaboration improves
patient adherence, supports long-term behavioral change, and enhances clinical outcomes, underscoring the importance of
integrated care models in addressing the complex interplay of obesity and T2D.

Interprofessional Team Interventions

Interprofessional interventions play a central role in identifying type 2 diabetes (T2D) among patients with obesity.
Healthcare providers must recognize medications that contribute to weight gain and consider safer alternatives to mitigate
metabolic risk. Nurses are responsible for measuring and documenting body mass index (BMI) at each clinical encounter,
alerting the provider when BMI exceeds 25 kg/m2. Patients who meet this threshold and have not undergone previous testing
should be screened for T2D. Primary care clinicians are responsible for initiating lifestyle interventions for all individuals with
a BMI of 25 kg/m? or higher, with standard written guidance on diet and exercise reviewed consistently at follow-up visits.
Clinicians support patients in establishing realistic and measurable weight loss objectives, targeting a BMI below 25 kg/m? or a
reduction of 5% to 10% of baseline body weight. A BMI exceeding 30 kg/m? prompts consideration of intensive lifestyle
interventions (ILI) in conjunction with pharmacological therapy to enhance weight reduction and metabolic outcomes.
Registered dietitians and nutritionists provide critical support, offering patients the knowledge and skills to make informed
dietary decisions that align with their health goals. The success of these interventions relies heavily on an interprofessional
model of care, characterized by coordinated communication between primary care providers, endocrinologists, and other
relevant specialists. When lifestyle interventions and pharmacotherapy fail to achieve adequate glycemic control and
meaningful weight loss, timely referral to bariatric and metabolic surgeons is essential. Surgical evaluation ensures that patients
receive comprehensive care and access to procedures that may provide durable improvements in both weight and diabetes
management. Overall, the interprofessional approach integrates the expertise of nurses, allied health professionals, primary care
clinicians, and surgical specialists to optimize outcomes for patients with obesity and T2D, ensuring interventions are timely,
evidence-based, and patient-centered.

Interprofessional Team Monitoring

Effective management of patients with obesity and type 2 diabetes (T2D) requires continuous monitoring by an
interprofessional healthcare team. Key metrics, including hemoglobinAlc (HbAlc), body weight, BMI, and adherence to
lifestyle modifications, should be evaluated at every patient encounter. Clinicians provide education regarding potential
medication-related adverse effects and make dose adjustments as necessary. Pharmacists reinforce this counseling, ensure
proper medication reconciliation, and contribute to optimizing pharmacotherapy safety and effectiveness. Following metabolic
surgery, patients necessitate heightened surveillance due to physiological changes and potential complications. Although many
patients require fewer medications postoperatively because of improved metabolic control, the risk of hypoglycemia may
increase. Nurses play a crucial role in identifying and documenting surgical complications, such as wound dehiscence,
perforation, or signs of infection, and promptly alert the healthcare team for intervention. Dietitians and nutritionists assess for
nutritional deficiencies, malabsorption syndromes, and other metabolic derangements. Preventive measures, including avoiding
nonsteroidal anti-inflammatory drugs during the initial postoperative month, are emphasized to reduce the risk of erosion at
anastomotic sites. Internal quality metrics are utilized to track surgical outcomes, including remission rates, procedural safety,
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postoperative recovery, and long-term efficacy. Obesity significantly elevates the risk of T2D, cardiovascular disease, and
multiple chronic conditions, making routine screening and early intervention critical. BMI remains the standard measure to
quantify obesity severity, guiding the implementation of intensive lifestyle interventions (ILI) and pharmacological therapy,
with a target of achieving at least 10% weight loss. Patients who fail to achieve sufficient weight reduction or glycemic control
despite optimal medical management should be referred for bariatric surgery. Over the past two decades, surgical interventions
have demonstrated increased safety and efficacy. Sustained postoperative monitoring by the interprofessional team ensures
timely identification of complications, supports long-term adherence to dietary and lifestyle recommendations, and maximizes
clinical outcomes, contributing to both improved patient safety and durable disease management.

Conclusion:

The intricate and well-established link between obesity and type 2 diabetes (T2D) necessitates a comprehensive and
escalating management strategy. This review underscores that effective control of obesity is not merely adjunctive but central to
both preventing T2D and achieving optimal glycemic outcomes in those already diagnosed. The pathophysiological cascade,
initiated by visceral adiposity leading to lipotoxicity, chronic inflammation, and impaired insulin signaling, provides a clear
mechanistic rationale for targeting weight loss as a primary therapeutic goal. The evidence conclusively supports a tiered
treatment algorithm. Intensive Lifestyle Intervention (ILI) remains the indispensable foundation, capable of producing
significant metabolic benefits with a modest 5-10% weight loss. For patients who do not achieve sufficient results with ILI
alone, a new generation of pharmacotherapies, particularly GLP-1 receptor agonists and dual GIP/GLP-1 agonists like
semaglutide and tirzepatide, offer unprecedented efficacy in weight reduction and glycemic control, revolutionizing medical
management. For individuals with severe obesity or uncontrolled T2D, metabolic and bariatric surgery stands as the most
potent intervention. Procedures such as Roux-en-Y Gastric Bypass and Sleeve Gastrectomy offer profound and durable weight
loss, directly targeting the disease's pathophysiology by altering gut hormone secretion and nutrient sensing. The high rates of
diabetes remission and dramatic reductions in long-term complications solidify its role not as a last resort but as a cost-effective
standard of care for appropriate candidates. Ultimately, the successful implementation of these strategies hinges on an
interprofessional, patient-centered approach. From nurses and primary care physicians conducting initial screening and
education to dietitians, endocrinologists, surgeons, and mental health specialists providing specialized care, coordination is key.
Continuous monitoring of weight, HbAlc, and nutritional status ensures long-term success and management of complications.
By embracing this integrated model and leveraging the full spectrum of available interventions—lifestyle, pharmacological, and
surgical—clinicians can significantly alter the disease course, reduce complications, and improve the quality of life for millions
of patients with obesity and T2D.
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