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Weight Loss Drug Therapies: Current Evidence and Prospects for Use in Metabolic Clinics in Nigeria

Abstracts
Obesity is a major risk factor for cardiovascular diseases, type 2 diabetes, and other chronic illnesses. There are approximately 21 million overweight and obese people in Nigeria over the age of 15, with corresponding age-adjusted prevalence rates of 20.3% and 11.6% respectively. It is recommended that patients with a body mass index (BMI) of at least 30kg/m2 or those with comorbidities related to obesity and a BMI of at least 27kg/m2 will benefit from weight-loss medications. Although dietary and activity changes are still essential components of weight loss strategies, medications are seen as an additional treatment when lifestyle changes are not enough to reach weight loss objectives. 
Typically, pharmacotherapy for obesity focuses on pathways related to energy metabolism, appetite control, and fat storage. Recently, the dual glucose-dependent insulinotropic polypeptide receptor (GIPR) and GLP-1R agonist, (Tirzepatide) has shown improved weight loss compared to selective GLP-1R agonists in patients with T2DM. Glucagon, similar in structure to GLP-1 and GIP, was incorporated into the duos to form a single chimera peptide (Retatrudide) and the trio hormones are recognized by their three separate receptors. Given the benefits of the dual GIPR and GLP-1R agonist, tirzepatide, a triple agonist retatrudide, targeting all 3 receptors, has the potential to provide a therapeutic approach with superior glycemic control and weight loss than what has been achieved with single and dual receptor agonists.
This report is a literature review of existing research or reports on obesity or overweight or anti-obesity drug or weight loss drugs, aim to explore the evolution of weight-loss drugs, revolutionary novel therapies, and the need for their general acceptability in developing countries like Nigeria. Databases of PubMed, Google Scholar, and ResearchGate were searched to identify relevant articles published up to recent. The search terms were obesity OR pharmacotherapy for obesity OR weight loss drugs OR novel weight management drugs.
The use of medications for the management of obesity is a subject of continuing research and clinical interest. Despite breakthrough discoveries of novel medications with minimal side effects but have limited adoption in low- and middle-income countries. 
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1. Introduction
There is a rising concern about the continued upsurge rate of obesity and overweight around the world.1 The prevalence of obesity in low- and middle-income countries2 such as Nigeria, presents an escalating public health concern, further increasing the burden of non-communicable diseases (NCDs) in the country. The prevalence of obesity has increased across all age groups due to rapid urbanization, changes in nutrition, and lifestyle choices. As a result, obesity is now a major risk factor for type 2 diabetes, cardiovascular illnesses, and some types of cancer.2
To support lifestyle strategies in promoting weight loss and enhancing health outcomes, the use of medications for the management of obesity is a subject of continuing research and clinical interest. Although dietary and activity changes are still essential components of weight loss strategies, medication is seen as an additional treatment when lifestyle changes are not enough to reach weight loss objectives.3 Drug therapy for obesity typically targets pathways in appetite regulation, energy metabolism, and fat storage.3
[bookmark: _Hlk171957139]Understanding the effectiveness of these medications can inform evidence-based treatment strategies for obesity management, especially among patients attending metabolic clinics in Nigeria. Overweight/obese patients attending metabolic clinics do so with a higher hope of getting access to a weight reduction regimen however where there are limitations to the usage of weight reduction pharmacotherapy their hopes are dampened. These limitations could be due to the fear of undesirable side effects vis a viz duration of use. The treatment of overweight and obesity is changing dramatically with the advent of novel drugs like GLP-1 agonists. Research on the efficiency of GLP-1 receptor agonists alone or combinations in overweight and obese patients is vital because of the growing prevalence of obesity and its associated health risks.
The cornerstones of weight management are an energy-controlled, nutritionally balanced diet and regular exercise. Still, when necessary, supportive therapies may also involve using weight loss drugs to increase patient compliance and treatment outcomes. Therefore, this review aimed to explore the use of weight loss drug therapy as an important adjunct treatment in overweight and obesity management.


2. Methods 
2.1 Design
The study is a narrative review of literatures on weight loss drugs. The literature search was conducted on existing reports on weight management and or anti-obesity medications. 
The databases of PubMed, Google Scholar, and ResearchGate were searched to identify relevant articles published up to recent. The search terms were obesity OR anti-obesity drugs OR weight loss drugs OR novel weight management drugs. References of relevant articles were searched for appropriate manuscripts and texts.
3. Discussion
3.1 Obesity; A Rising Menace 
Obesity according to the WHO is defined as abnormal fat accumulation (globally, regionally in organs as ectopic lipids) that presents as a risk to health.1 Fast foods, high standard of living, saturated fats, high levels of refined sugar, and sedentary lifestyles are recognized as the main contributors to the rising incidence of obesity in Nigeria. 
The expression of overweight and obesity results from an interaction between an individual's genetic predisposition to weight gain and environmental influence. There are three main categories in which the genetic causes of obesity can be examined. Firstly, genes that encode proteins that control appetite at the hypothalamic level. This level of defect is probably more common in obesity phenotypes linked to relative hyperphagia.4 These individuals may respond well to energy restriction and gain the most from pharmaceutical medicines that reduce hunger. Secondly, genetic variation in multiple adipocyte-regulating genes, including those that control preadipocyte differentiation, triglyceride synthesis, and lipolytic potential, has been linked to an increased risk of obesity and may influence the likelihood of gaining weight even in the absence of marked hyperphagia. Third, genes that control adaptive thermogenesis and/or mitochondrial biogenesis may change a person's tendency to gain or lose weight and may be therapeutic targets in obese people who struggle to reduce weight.4
Worldwide, the prevalence of overweight and obesity-related diseases has increased, with major public health concerns and implications. These include diabetes mellitus, hypertension, dyslipidemia, and other conditions affecting all age groups. Since 1980, the prevalence of obesity has increased by more than 75%, and by 2030, 51% of adults in the United States are predicted to have obesity.3 Also, according to a report in 2022, 2.5 billion people aged above 18 years are overweight, including over 890 million individuals living with obesity.1 This corresponds to an average of 43% of adults; 43% of men and 44% of women who were overweight; an increase from 1990, when 25% of adults aged >18 years were overweight.1 Prevalence of overweight varied by region, from 31% in the WHO South-East Asia Region and the African Region to 67% in the Region of the Americas.1 In 2024, more than 1 billion people live with obesity5 and by 2035 more than 1.77 billion people will be overweight, and 1.53 billion obese to represent 54% of all adults worldwide.6
Over 21 million and 12 million overweight and obese people in Nigeria are over the age of 15, making up an age-adjusted prevalence rate of 20.3% and 11.6%, respectively. Urban dwellers had consistently higher prevalence rates of overweight and obesity (27.2% and 14.4%) than rural dwellers (16.4% and 12.1%).7 In the 6 geopolitical zones of Nigeria, the prevalence of obesity was South-south (24.7%), South East (15.7%), southwest (13.9%), Northwest (10.4%), North Central (10.2%), North East (6.4%) where the southern geo-political zone had the highest prevalence recorded.8 “Nigeria's obesity prevalence is lower than the regional average of 20.8% for women and 9.2% for men”.9
Simple anthropometric indicators are used to identify obesity, which has become more common in Nigeria over time and increases an individual's susceptibility to other non-communicable diseases. The body mass index BMI is used as a practical measure of overweight and obesity, although not a direct measure of central adiposity, yet a useful index in diagnosis. The waist-to-height ratio is a useful measure of central adiposity in persons with a BMI under 35 kg/m2, and it is used in conjunction with their BMI to identify health risks (such as type 2 diabetes, hypertension, or cardiovascular disease).10 “The measurement of BMI is interpreted as follows, healthy weight: BMI 18.5 kg/m2 to 24.9 kg/m2, overweight: BMI 25 kg/m2 to 29.9 kg/m2, obesity class 1: BMI 30 kg/m2 to 34.9 kg/m2, obesity class 2: BMI 35 kg/m2 to 39.9 kg/m2, obesity class 3: BMI 40 kg/m2 or more”.10
“However, South Asian, Chinese, other Asian, Middle Eastern, Black African or African-Caribbean family backgrounds are prone to central adiposity and their cardiometabolic risk occurs at a lower BMI. Therefore, lower BMI thresholds are used as a practical measure of overweight and obesity as follows: overweight: BMI 23 kg/m2 to 27.4 kg/m2, obesity: BMI 27.5 kg/m2 or above. For people in these categories, obesity classes 2 and 3 are usually identified by reducing the thresholds by 2.5 kg/m2”.10
“The degree of central adiposity based on the waist-to-height ratio as follows is interpreted and classified as follows: healthy central adiposity: waist-to-height ratio 0.4 to 0.49, implies no increased health risks, increased central adiposity: waist-to-height ratio 0.5 to 0.59, implies increased health risks, high central adiposity: waist-to-height ratio 0.6 or more, implies further increased health risks”.10 Irrespective of sex and ethnicity, adults with a BMI under 35 kg/m2, and muscle mass can use these classifications. Increased risk of cardiovascular disease, hypertension, and type 2 diabetes is linked to higher levels of central adiposity. After smoking, obesity is the second most common preventable cause of mortality. Numerous chronic illnesses, such as type 2 diabetes mellitus, heart disease, hypertension, stroke, non-alcoholic fatty liver disease, osteoarthritis, and malignancies of the breast, colon, endometrial, and kidney chances have increased by obesity.3

3.2 Indication for Weight Loss Therapy
It is pertinent that any weight-loss program incorporates a lifestyle component, including a reduced-calorie diet, more exercise, and behavioral treatment, with the addition of medication as an adjuvant. It is recommended that Patients with a BMI of at least 30kg/m2 or those with comorbidities related to obesity and a BMI of at least 27kg/m2 will benefit from weight-loss drugs; however, medication paired with lifestyle change yields the best results.3,10
For individuals with a BMI of at least 40 kg/m2 or a BMI of at least 35 kg/m2 plus comorbidities, weight-loss surgery is a safe and viable alternative. Merely 1% of the eligible population undergoes bariatric surgery, despite it being the most effective and long-lasting treatment.3

3.3 Overview of Anti-Obesity Therapies 
Amphetamines and dinitrophenol were the first medications to cause weight loss, primarily by speeding up metabolism and decreasing hunger.3 Their clinical usage was limited by adverse side effects, including cardiovascular, possible neuropathy from misuse, and cataracts. Subsequently, Researchers focused on drugs with lower potential for addiction that raised norepinephrine and serotonin levels by boosting the release and reducing absorption of these neuromodulators. These drugs showed some promise in this regard. However, more severe side effects transpired, necessitating the withdrawal of multiple medications from distribution.3 
Also, the combination of fenfluramine and phentermine and dexfenfluramine was used for weight reduction therapy however, up to 30% of patients taking fenfluramine-phentermine developed echocardiographic evidence of valvular heart disease with increased risk of pulmonary hypertension.3,11 The norepinephrine and serotonin reuptake inhibitor, sibutramine was used; however, it caused increases in heart rate and blood pressure that were noted in the initial trial. A post-marketing study also discovered higher rates of nonfatal myocardial infarction and stroke in patients who already had diabetes mellitus or cardiovascular disease.12 Another medication, a cannabinoid-receptor inhibitor called Rimonabant, was utilized, but its use was brief since a post-marketing study found that it increased suicidality.3  All these drugs were initially approved but later withdrawn from the market due to their undesirable life-threatening side effects.
An unconventional amphetamine derivative called phentermine works by norepinephrine agonism in the central nervous system to decrease hunger. Phentermine addiction and dependence concerns are mostly false, and sudden drug discontinuation has not been demonstrated to result in withdrawal symptoms like those of amphetamines. Phentermine should not be used in people with cardiovascular problems due to concerns about elevated blood pressure and pulse rate.13 
Orlistat is an additional treatment that increases fecal fat excretion in a dose-dependent way by blocking stomach and pancreatic lipase, which results in incomplete breakdown of ingested fat. Because of its low cardiovascular risk profile and positive effects on lipid levels, it is an excellent option for weight-loss medication therapy; nevertheless, its long-term weight-loss effect is not very significant.14  “Adverse reactions are predominantly gastrointestinal, attributed to the high content of undigested fat in stools. Other reported adverse reactions include hepatotoxicity and oxalate-induced nephropathy”.14 
The combination of phentermine and topiramate was also approved although not primarily for weight loss but patients taking it for seizures or psychiatric disorders have reported weight loss during treatment.15 Adiponectin production in peripheral tissues, sensitization of insulin action, effects on gamma-aminobutyric acid transmission leading to appetite reduction, and taste inhibition by carbonic anhydrase are among the mechanisms that have been proposed. Dry mouth, lightheadedness, constipation, sleeplessness, paresthesia, and elevated resting heart rate were the most frequently reported side effects.16 
Lorcaserin is another drug used for chronic weight management. It works by stimulating the brain's serotonin 2C receptor, suppressing hunger and is used for weight loss. It does not seem to have the same harmful effects on heart valves as less selective serotonergic drugs like fenfluramine and dexfenfluramine because of their selectivity for the 2C receptor. Gastrointestinal problems have been reported as a side effect of lorcaserin; it may potentially raise the risk of hypoglycemia in individuals with type 2 diabetes mellitus and could cause serotonin syndrome and breast cancer.3,17
Bupropion and naltrexone have also been combined for weight management. Naltrexone, an antagonist of the mu-opioid receptor, is used to treat opioid and alcohol addiction. A dopamine-norepinephrine reuptake inhibitor bupropion, is used to treat depression and smoking withdrawal. By influencing the hypothalamus, which controls appetite, and the mesolimbic dopamine circuit, which regulates the reward system, the combination of these medications results in weight loss and metabolic advantages. It is not recommended for use in patients with uncontrolled hypertension, epilepsy, eating disorders, or end-stage renal failure typically gastrointestinal symptoms are typically common side effects.3

3.4 Advances in Drug Therapies for Weight Loss Management 
The discovery of incretins (including GLP-1 and GIP) opens a novel therapy in the management of diabetes mellitus.18 In the treatment of type 2 diabetes mellitus (T2DM), glucagon-like peptide-1 (GLP-1) agonists have become essential medications. They provide a comprehensive strategy for controlling hyperglycemia and extra advantages for weight loss and cardiovascular health19 and could be suitable for patients attending metabolic clinics. “Viewing GLP-1 as a parent compound for therapeutic use is persuasive given its capacity to stimulate insulin secretion, suppress glucagon secretion, decelerate gastric emptying, reduce appetite, increase satiety, and decrease food (energy) intake—all of which contribute to weight loss. GLP-1 receptor agonists have been used mostly to treat type 2 diabetes, but they are also being investigated for the treatment of obesity, prevention of diabetes mellitus linked to obesity, cardiovascular problems, and fatty liver disease”.20
The actions of endogenous GLP-1, a peptide hormone released by intestinal L cells in response to meal consumption, are mimicked by GLP-1 agonists. These agonists help to regulate blood sugar levels after meals by mainly increasing insulin production from pancreatic beta cells when blood glucose levels are raised. Furthermore, they inhibit pancreatic alpha cells' ability to secrete glucagon, which typically enhances the liver to release glucose. This inhibition aids in preventing increased glucose production, especially between meals and during fasting times.21 
Its action in delaying gastric emptying helps slow the absorption of nutrients from the digestive tract into the bloodstream. This action contributes to a reduced spike in post-prandial blood glucose levels. Moreover, GLP-1 receptors in the central nervous system (CNS) play a role in appetite regulation and satiety. Activation of these receptors by GLP-1 agonists contributes to the observed weight loss effects in patients undergoing treatment with these agents.21 Because these pathways jointly address a variety of elements of appetite regulation and glucose metabolism, GLP-1 agonists provide a comprehensive strategy for enhancing glycemic control and assisting diabetic patients in weight management.
Depending on the formulation, GLP-1 agonists have different pharmacokinetic characteristics. GLP-1 agonists are available for oral or subcutaneous administration. Daily, weekly, and monthly injections are included in subcutaneous formulations. Subcutaneous GLP-1 agonists have a prolonged duration of action and stable plasma concentrations over time because of their comparatively slow bloodstream absorption. Usually, these agonists spread to GLP-1 receptor-containing tissues such as the islets of the pancreas and peripheral organs that are involved in the metabolism of glucose. GLP-1 agonists are mainly broken down by proteases and cleared by the kidneys.22,23
Determining the right dose schedule and maximizing clinical outcomes requires an understanding of each agent's pharmacokinetics. Formulations that are administered once a week or once a day are convenient and may improve patient adherence to treatment plans. 
The first GLP-1 agonist to be approved was exenatide. It is a synthetic form of the hormone exendin-4, which is present in Gila monster lizard saliva. Bydureon is an extended-release formulation that is given once a week, providing convenience and possibly enhancing patient adherence, whereas Byetta is provided twice daily. 
Liraglutide, a once-daily GLP-1 receptor agonist with structural similarity to native GLP-1. It has been demonstrated to help T2DM patients lose weight, improve glycemic control, and lower the risk of cardiovascular disease. Subcutaneous injection of dulaglutide, a once-weekly GLP-1 agonist, has proven to be effective in weight management, enhancing beta-cell function, and reducing blood glucose levels. Lastly, semaglutide is available in injectable and oral forms. Compared to other GLP-1 agonists, it has demonstrated more success in lowering HbA1c levels and body weight, making it the drug of choice for many patients.22 In most cases, nausea, vomiting and diarrhea were tolerable, transient, dose-dependent side effects typically transient and mild-to-moderate in severity and subsided with time.24 
The situation has since evolved, and new anti-obesity medications such as liraglutide and naltrexone/bupropion have just been introduced as potential key management strategies for obesity.25 A glucagon-like peptide 1 (GLP-1) receptor agonist, liraglutide affects the limbic system and is 97% like native GLP-1. Liraglutide 3.0mg therapy results in a clinically significant reduction in body weight when combined with a hypocaloric diet and increased physical activity. The mesolimbic reward circuit and the hypothalamic hunger system are two parts of the central nervous system that are affected by the combination of bupropion 360 mg and naltrexone 32 mg.25
In the 2020s, GLP1 receptor agonists became generally popular. Followed by a dual receptor agonist, Mounjaro, indicated in T2DM and Zepbound for obesity both as tirzepatide. Currently, these medications are administered via the injection route, however, it is expected that oral form in similar group will be avialble.26–28 “Zepbound is approved to treat obesity in adults with a BMI of 30 or greater. It is both a GLP-1 and a GIP receptor agonist. Like semaglutide, it works by reducing appetite and is meant to be used in combination with diet and exercise to lose weight.26 Improvements in prespecified cardiometabolic measures were observed with tirzepatide in a clinical trial study and the most common adverse events were gastrointestinal, which were mild to moderate in severity, occurring primarily during increased dose adjustment”.29

3.5 Duos and trios Drugs, present and future prospect
“Recently, the dual glucose-dependent insulinotropic polypeptide receptor (GIPR) and GLP-1R agonist, tirzepatide, has shown improved weight loss compared with selective GLP-1R agonists in patients with T2DM yet, there remains a significant unmet need for more potent weight loss agents to treat patients with obesity”.30 
“The hormone glucagon-like peptide 1 (GLP-1) is released to help stimulate the production of insulin and the uptake of glucose in muscle and other tissues following meals. To return the blood glucose levels to normal, GLP-1R agonist with slight modifications increase GLP-1 availability in the bloodstream to successfully control blood glucose thus the American Diabetes Association recommend GLP-1-based drugs as the new first line injectable treatments for diabetes, ahead of insulin”.31
“But GLP-1 also acts directly on the brain, increase satiety and it slows down the rate stomach emptying, creating a more evenly paced release of nutrients and glucose into the bloodstream making a vast weight loss treatment. The major challenge with GLP-1 drugs is that they must be injected once a week, which induces a strong feeling of nausea”.32
A second hormone released after a meal is glucose-dependent insulinotropic peptide (GIP), similar to GLP-1, so rather than administering two drugs, one peptide that incorporates structural elements of both was developed as tirzepatide, with the added benefit of significantly reduced nausea tendency and more tolerable obesity treatment.
“Glucose-dependent insulinotropic polypeptide (GIP) is an incretin hormone that enhances meal-stimulated insulin secretion and has been shown to modulate glucagon secretion in a glucose-dependent manner to facilitate postprandial lipid clearance and to regulate food intake”.30 
“A third hormone, glucagon, paradoxically increases blood glucose, but at the same time increases the expenditure of energy in the cells, raises body temperature, and suppresses appetite. By adding glucagon to the mix, GLP-1 neutralizes its glucose-enhancing effect, leaving the remaining functionalities of all three hormones working together to enhance weight loss”.32
“Glucagon is also similar in structure to GLP-1 and GIP, so a single chimera peptide (retatrudide) that incorporates elements of all three hormones was created, recognized by their three separate receptors. Retatrudide is currently in clinical trials that indicate even greater achievable weight loss (up to 24%) compared to the GLP-1 drugs (6-15%)”.31,33–35
“Given the benefits of the dual GIPR and GLP-1R agonist, tirzepatide, and dual GLP-1R and GCGR agonists, a triple agonist targeting all 3 receptors has the potential to provide a therapeutic approach with superior glycemic control and weight loss than what has been achieved with single and dual receptor agonists”.30

3. Conclusion and Recommendation
The drug management of overweight and obesity remains an area of research interest. Although environmental factors such as diet and lifestyle are modifiable, the rising menace of obesity remains a matter of public concern, considering its significant contributions as a major risk factor to other comorbid diseases. The advent of drug therapies for weight management has shown promising advances in available drugs (Table 1) due to improved side effects, making novel drugs tolerable for patients with comorbid illnesses like cardiovascular, diabetes, liver, or kidney diseases. The American Association of Clinical Endocrinologists and American College of Endocrinology recommend the first-line use of long-acting GLP-1 receptor agonists when patients have certain comorbidities due to their weight loss, reduction of major cardiovascular events, and renoprotective effects through their microvascular benefits.36 
The accessibility, cost, insurance coverage and cultural attitudes around obesity medications present major obstacles in low- and middle-income countries (LMICs). Although these drugs have the potential to be beneficial, their high price and restricted access, especially for vulnerable groups, prevent them from being widely used. The adoption of pharmacotherapy for weight management alongside lifestyle modification among patients attending metabolic clinics, especially in Nigeria is paramount. Given the positive impacts, it has brought about improvements in measures of quality of life, depression, mobility, sexual dysfunction, and other comorbidities even with modest weight loss (5–10%) and more improvements with further weight loss.37 Improved health policies will help to mitigate these challenges at the government level and among clinicians.
Table 1: Obesity Treatment Options Approved by the Food and Drug Administration (FDA)26
	Drug
	Mechanism 
	Route 
	Dose
	Expected Weight Loss in kilograms

	Liraglutide
	GLP-1 agonist
	Subcutaneous
	3 mg once a day
	5.7–8

	Semaglutide
	GLP-1 agonist
	Subcutaneous
	2.4 mg once a week
	9.7–15.3

	Orlistat
	Lipase inhibitor
	Oral
	120 mg three times a day
	5.8–10.6

	Phentermine-Topiramate
	Sympathomimetic amine anorectic/antiepileptic combination
	Oral
	7.5 mg/46 mg once a day
	9.2–12.4

	Bupropion-naltrexone
	Opioid antagonist/antidepressant combination
	Oral
	16 mg/180 mg twice a day
	3.6–9.3
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