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Statement of research question:
The efficacy and safety of GLP-1 receptor agonists (RAs) in promoting long-term weight loss maintenance in adults with overweight or obesity: a narrative review.
Introduction:
Increasing overweight and obesity rates and associated health risks and financial burden have raised concerns over the urgency to promote research in the obesity pandemic. In 2022, 43% of adults were overweight and 16% living with obesity worldwide (WHO, 2024). Following current trends, the World Obesity Federation predicts that 51% of the global population will be living with overweight or obesity by 2035, which would raise the economic impact to nearly 3% of global Gross Domestic Product (GDP) (World Obesity, 2023). Weight loss can alleviate the comorbidities and risk factors associated with obesity and improve quality of life (Apovian et al., 2015). Currently, weight loss therapies and treatments available for obesity include nutrition, physical activity, Cognitive Behavioural Therapy (CBT), psychological support, bariatric and metabolic surgery, and pharmacological treatments (Yumuk et al., 2015). However, conventional therapies such as diet and exercise are more suitable for prevention or early treatment of obesity, or in combination with other treatments, and show limited results in terms of significant weight loss (Yang, Liu and Zhang, 2022). Bariatric surgery is mainly intended for severe obesity (BMI ≥ 40), and pharmaceutical treatments such as semaglutide and liraglutide have shown promising results for significant weight loss, but more research is needed on the long-term efficacy and safety of these treatments (Ruban et al., 2019).
Obesity is a chronic disease impacted by genetic, metabolic, behavioural, socio-cultural and environmental factors which can result in cardiovascular and metabolic diseases and other physiological impairments (Apovian, 2016; Kushner et al., 2020). Obesity is most commonly measured using the Body Mass Index (BMI) scale, which is calculated by dividing the person’s weight in kilograms by the square of their height in meters (kg/m2) (Ritchie and Roser, 2017). The World Health Organisation (WHO) defines obesity as a BMI of 30 or over, and overweight as a BMI of 25 or over (WHO, 2024). 
Obesity can result in shorter longevity and increased risks of early development of cardiovascular disease (CVD) and CVD associated morbidity and mortality (Barroso et al., 2017; Khan et al., 2018). CVD accounts for 60% of deaths in patients with obesity, who are also 70% more at risk to suffer from hypertension and obstructive sleep apnoea (OSA) (Sarma et al., 2021). Additionally, elevated triglyceride levels, lower HDL cholesterol and increased LDL cholesterol levels due to insulin resistance and increased lipid flux, as well as non-alcoholic fatty liver disease (NAFLD), and type 2 diabetes mellitus (T2DM), are prevalent in patients with obesity (Park et al., 2015; Sarma et al., 2021). 
A 2009 prospective study found that for every 5-unit increase in BMI over 25, overall mortality increased by 29%, vascular mortality by 41% and diabetes-related mortality by 210% (Prospective Studies Collaboration, 2009). Consequently, weight loss of 5% of initial weight for BMI 25 to 35 and 10% of initial weight for BMI over 35 would result in reduction in obesity-related diseases, improvement in obesity-related risk factors, and greater quality of life (Wirth et al., 2014). 
Bariatric surgery has contributed to significant  weight loss (20 to 30% of baseline bodyweight) for patients with a BMI of 40 or over and patients with a BMI between 35 and 40 who also have obesity-related diseases and have not been successful in losing weight previously with other weight loss strategies (Maciejewski et al., 2016). However, bariatric interventions are invasive and some are irreversible, and involve nutritional, dietary and psychological post-surgery challenges which can impact long-term weight loss maintenance (McGrice and Don Paul, 2015). Moreover, it is estimated that 1 out of 5 patients regain over 15% of their body weight 5 years after bariatric surgery (Tolvanen et al., 2022).
Pharmacotherapy for the treatment of obesity is a non-invasive option which has shown encouraging results for weight loss in conjunction with lifestyle changes (Christensen et al., 2019). Pharmacology for obesity has increased in popularity with the discovery of Glucagon-like peptide 1(GLP-1), initially used to treat type 2 diabetes (Ard et al., 2021). GLP-1 is an incretin hormone released from the gut enteroendocrine cells which both stimulates insulin secretion and inhibit glucagon secretion (Holst, 2019). GLP-1 inhibits gastric emptying and food intake which promote weight loss (Drucker, 2018). However, due to the short half-life of GLP-1 in humans, long-term injectable GLP-1analogues, or GLP-1 receptor agonists (RAs), were synthesised (Holst, 2019). GLP-1 RAs are an efficient treatment for T2DM and can induce weight loss in excess of 10% of body weight, as well as reducing cardiovascular risk and mortality, according to recent studies (Garvey et al., 2022; Holst, 2019; O'Neil et al., 2018; Rubino et al., 2021; Rubino et al., 2022; Wadden et al., 2021; Wilding et al., 2021).
Different GLP1-RAs vary in molecular size, structure and duration of action (short or long acting), which affect glycaemic control, weight loss capacities, tolerability and cardiovascular effects in obesity and diabetes (Cornell, 2020). Liraglutide and semaglutide are the most recent GLP-1 RAs, both available as injections, but varying in dosage: 3.0mg dose-escalated daily injections for liraglutide and 2.4mg dose-escalated weekly injections for semaglutide appear to be most effective for weight loss (Cercato and Fonseca, 2019; Friedrichsen et al., 2021). Although studies have shown that both are effective in weight loss in overweight and obese populations, semaglutide 2.4mg tends to have higher rates of weight loss compared to liraglutide, but also higher incidence of adverse events compared to liraglutide in some studies (Deng et al., 2022; Mikhail, 2021; O'Neil et al., 2018; Xie et al., 2022). Side effects include nausea, diarrhoea, vomiting, constipation, abdominal pain, headache, fatigue, dyspepsia, dizziness, and hypoglycaemia in T2DM (Bettge et al., 2017; Smits and Van Raalte, 2021). Additionally, weight regain following cessation of anti-obesity medication (AOM) is common due to physiological and psychological changes (Ard et al., 2021; MacLean et al., 2015; Montesi et al., 2016).
Furthermore, due to the fairly recent discovery of GLP-1 RAs, decreased availability and high cost have become a challenge, not only for patients but also for pharmaceutical companies and governments, who are faced with policing potentially unsafe compounded unregulated versions being supplied to the public (Beba et al., 2022; European Medicines Agency, 2023; Whitley et al., 2023).

Aims:

The aims of this narrative review are:
1- To evaluate the efficacy of GLP-1 RAs in promoting weight loss in overweight and obese adults; the recommended dosage for optimum effect, and how they compare to other treatments available for weight loss (e.g. Bariatric surgery, lifestyle changes).
2- To assess the safety profile of GLP-1 RAs: potential adverse events; tolerability of the treatment; long-term safety of GLP-1 RAs usage; differences in safety between different types of GLP-1 RAs.
3- To examine the sustainability of the weight loss: is it durable? What other factors influence the long-term maintenance of weight loss? 

Method: 
The research question will be investigated and presented in the form of a narrative review. Narrative reviews offer an extensive description of a topic by incorporating multiple dimensions, and enable a broad scope of research owing to the flexibility of their methodology (Greenhalgh et al., 2018). They provide in-depth interpretation, contextual analysis and synthesis of evolving evidence, while presenting previous and current data on a topic to inform the review’s conclusion and identify gaps in knowledge (Sukhera, 2022).
The literature search for this narrative review will be conducted using the following databases: PubMed, MedLine, Cochrane Library, Embase, Scopus, Web of Science, Science Direct, UWTSD Library resources and Google Scholar. 
The key words for the search will include: "GLP-1 receptor agonists", "overweight", "obesity", "weight loss", "efficacy", "safety", "long-term outcomes", "liraglutide", "semaglutide". Key words and MeSH terms will be combined with Boolean operators “AND”, “OR”, and “NOT”, to filter relevant studies for this topic (Aliyu, 2017).
The inclusion criteria will focus on overweight and obese adults’ population, GLP-1 agonists intervention, and the outcomes will include efficacy and safety. The exclusion criteria will be children and young people under 18 years old, adults without overweight or obesity, populations with overweight or obesity and comorbidities, and animal studies.
The study types used in this review will range from clinical trials, randomised control trials (RCTs), systematic reviews and meta-analysis, to peer-reviewed articles, observational studies, and real-world evidence (RWE) relating to GLP-1 RAs and overweight and obesity in adults, dating back to 2010 onwards to ensure up-to-date relevance.
Data Analysis: 
The data collected from each study included in the review will be organised in a table according to the study designs, population, intervention, outcomes, follow-up duration and statistical significance. The data will be analysed and synthesised in a narrative summary incorporating themes, comparing study results and identifying trends, in order to present a critical appraisal of the studies and findings.
Research Timetable: 

	DATE
	OBJECTIVE

	25TH OCTOBER 2024
	Submit proposal.

	NOVEMBER-DECEMBER 2024
	Gather research; select studies and papers.

	JANUARY-FEBRUARY 2025
	Write Intro, Method, and Discussion.

	MARCH 2025
	Write Conclusion and Abstract; proof-read.

	3rd APRIL 2025
	Submit Dissertation.
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