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Abstract: Obesity is currently considered a global epidemic, with rising prevalence worldwide and rather pessimistic projections. 
Based on its close interconnection with various co-morbidities, such as diabetes mellitus and cardiovascular disease, obesity is 
associated with significant increases in morbidity and mortality, while it also poses a substantial economic burden for national 
healthcare systems. Apparently, the majority of individuals classified as obese do not achieve adequate weight loss with the adoption of 
a healthy lifestyle intervention, including dietary modification and physical activity. Fortunately, during the last decade, a significant 
progress in pharmacotherapy of obesity has been observed, with the introduction of agents that have gained approval from regulatory 
authorities, namely semaglutide, liraglutide and tirzepatide, due to their impressive results in body weight reduction, alongside their 
beneficial, pleiotropic effects. The aim of the present review article is to discuss on evidence retrieved from real-world studies 
regarding the efficacy of those agents in obesity treatment, with emphasis on cost-effectiveness data, towards an effort to tackle 
efficiently the progression of obesity epidemic. 
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Introduction
Obesity has evolved over the last decades as an epidemic, with continuous increase in its prevalence; according to 
evidence generated by the NCD Risk Factor Collaboration, the global age-standardized prevalence of obesity has 
increased from 8.8% in 1990 to 18.5% in 2022 among women and from 4.8% in 1990 to 14% in 2022 among men, 
resulting in 504 million women and 374 million living with obesity worldwide.1 Based on previously published data, 
body mass index (BMI) greater than 35 kilograms(kg)/m2, classified as grade 2 or 3 obesity, was associated with 
a significant increase in the risk for all-cause death by 29%, whereas, a non-significant association between overweight or 
grade 1 obesity and all-cause mortality was shown.2 However, newer data supported that even at lower BMI levels, there 
is a significant increase in the risk for all-cause death, which increases approximately log-linearly with BMI, for BMI 
levels higher than 25 kg/m2.3 Of note, the association between obesity and all-cause mortality was consistent in all 
continents, with the disease burden being greater for younger versus older obese individuals.3

More recent data from the UK primary care data from the Clinical Practice Research Datalink demonstrated 
a J-shaped association between BMI and all-cause mortality, whereas, a similar association was documented between 
BMI and more specific causes of death, including cardiovascular disease (CVD), cancer or respiratory disease.4 This 
results in a significant reduction in life expectancy, which is 4.2 years shorter for men and 3.5 years shorter for women 
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that are obese and older than 40 years.4 Besides the strong association between obesity and all-cause mortality, it also 
significantly correlates with increased risk for all-cause hospitalization, compared to normal weight individuals, regard
less of gender or age, as shown in several observational studies over the last years.5–8

Apart from the significant rise in morbidity among the affected individuals, obesity is also accompanied by 
a substantially increased healthcare cost, leading to a significant economic burden for national healthcare systems.8,9 

According to data from the United States (U.S.), obesity accounts for more than 170 billion dollars of annual 
expenditures,10 whereas the corresponding annual expenditure in Germany amounts approximately 30 billion euros.11 

Thus, it appears that, even in the most developed countries worldwide, obesity is associated with an enormous economic 
burden.

Obesity is strongly and directly related to sedentary behavior and physical inactivity, especially in Western countries; 
according to recent evidence from a large meta-analysis, combined prevalence of sedentary behavior physical inactivity 
among individuals with obesity was 31% and 43%, respectively.12 Therefore, multilevel lifestyle intervention is always 
considered as the first step in the therapeutic management of obesity, including energy restriction, regular physical 
activity and frequent evaluation by healthcare professionals.13 Behavioral treatment strategies are of utmost importance 
for those individuals, since they have been demonstrated to significantly increase their adherence to lifestyle intervention 
programmes.14 Unfortunately, lifestyle interventions are associated with long-term weight regain, especially if they are 
stopped or interrupted,15,16 with this weight regain being correlated with a more modest improvement in several 
cardiometabolic risk factors (eg blood pressure, glycemia, lipid profile parameters) after a multilevel lifestyle interven
tion, compared to those individuals that did not experience any weight regain.17 Based on the fact that individuals with 
obesity are at significantly higher risk for the development of type 2 diabetes (T2DM) and CVD, mainly coronary artery 
disease (CAD),18 it appears that this weight regain and subsequent amelioration of improvement in cardio-metabolic 
parameters of interest can have deleterious effect on morbidity and mortality among those individuals. Therefore, 
additional treatment strategies, besides lifestyle intervention, are required, for the achievement of greater weight loss 
and the maintenance of that (Figure 1).

Outstanding progress in the therapeutic, pharmacological, management of obesity has been observed over the last 
decade, with the development of novel drug classes, mainly glucagon-like peptide-1 (GLP-1) receptor agonists and dual 
GLP-1/glucose-dependent insulinotropic polypeptide (GIP) receptor agonists, which produce significant weight loss and 
substantial improvement in a number of various cardio-metabolic outcomes, according to large randomized controlled 
trials (RCTs) in the field.

Figure 1 Main challenges to tackle against the ongoing obesity epidemic.
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Parallel to the documentation of the impressive cardio-reno-metabolic benefits of GLP-1 and GLP-1/GIP receptor 
agonists in various patients’ populations, a significant progress in the understanding of underlying mechanisms of action 
has also been demonstrated. GLP-1 and GIP receptors are widely expressed in multiple organs beyond the pancreas, 
therefore receptors’ agonism mediates the various, pleiotropic effects, including reduction of appetite and food intake, 
along with increase in satiety, through effects on central nervous system, slowing of gastric emptying and reduction of 
gastrointestinal motility, promotion of insulin synthesis and insulin secretion, enhancement of beta-cell proliferation and 
reduction of beta-cell apoptosis in the pancreas, suppression of hepatic gluconeogenesis, induction of lipolysis in white 
adipose tissue and enhancement of glucose uptake in white adipose tissue and skeletal muscle.19–23 GLP-1 receptor 
agonism has also been shown to possess significant anti-inflammatory effects in multiple organs and cell types, whereas, 
GIP receptor agonism suppresses macrophage-dependent inflammation and regulates inflammation within brown adipose 
tissue.22,23 Of note, whereas GLP-1 receptor agonism has been shown to exert cardio-renal beneficial effects via increase 
in glucose uptake, reduction of fatty acid metabolism, enhancement of vasodilation, promotion of diuresis and natriuresis, 
current insights into the cardiovascular and renal biology of GIP receptor agonism is limited.22

The aim of the present review article is to discuss on major findings from real-world studies in the field, with 
emphasis on data concerning cost-effectiveness of the currently officially approved for use by the regulatory authorities 
GLP-1 and GLP-1/GIP receptor agonists, in an effort to assess the applicability of such pharmacological interventions in 
the real-world setting.

Semaglutide
Semaglutide has emerged over the last decade as a potent antidiabetic drug, administered either subcutaneously or orally, 
which induces a significant reduction in body weight in adults with concomitant T2DM, also exerting a significant 
number of cardio-renal benefits.24–28 Based on evidence generated by the STEP (Semaglutide Treatment Effect in People 
with obesity) clinical trials programme, semaglutide 2.4 mg, administered subcutaneously once-weekly, has been 
established as a highly efficacious treatment option against obesity, gaining approval for use by the US Food and 
Drug Administration (FDA) in June 2021. According to data from the STEP clinical trials programme, administration of 
semaglutide 2.4 mg, compared to placebo, in overweight or obese individuals without baseline T2DM results in 
a significant reduction in body weight by 11.8%, equal to a mean reduction of 12.2 kg in absolute body weight, along 
with a significant decrease in BMI by 4.5 kg/m2 and in waist circumference (WC) by 9.4 cm.29 In addition, semaglutide 
was associated with significantly higher odds for achievement of weight loss ≥5%, ≥10%, ≥15% and ≥20%, compared to 
baseline, along with significant reductions in fasting plasma glucose, systolic and diastolic blood pressure, and 
a significant improvement in fasting lipid profile parameters.29 These results are in line with another meta-analysis, 
suggesting that semaglutide 2.4 mg is highly effective for weight management, when conjugated with appropriate 
lifestyle intervention, regardless of the history of concomitant T2DM, and of note, more effective than liraglutide.30

The high efficacy of semaglutide observed in relevant RCTs in terms of body weight reduction has also been 
demonstrated in real-world studies in the field, enrolling obese individuals with or without concomitant diabetes mellitus. 
Semaglutide administration has resulted in a substantial weight loss, similar to that observed in RCTs, in individuals with 
obesity but without diabetes mellitus,31,32 in individuals with concomitant T2DM,33–36 or even among individuals with 
type 1 diabetes mellitus (T1DM).37 Real-world evidence suggests that, besides the significant improvement in body 
weight, individuals assigned to semaglutide, regardless of concomitant diabetes mellitus, experienced a significant 
improvement in other cardio-metabolic parameters of interest, indicative of a substantial cardiovascular risk reduction, 
although there are no observational studies addressing the cardiovascular efficacy and safety of semaglutide in obese 
individuals without diabetes mellitus,32,36 similar to the recently published cardiovascular outcome SELECT trial, which 
demonstrated a significant 20% reduction in the risk for the primary composite cardiovascular endpoint with semaglutide 
2.4 mg in obese individuals with pre-existing CVD.38

Cost-Effectiveness of Semaglutide versus Lifestyle Intervention
In terms of cost-effectiveness, a base-case analysis from the United Kingdom (UK) utilizing data from the STEP 1 trial 
demonstrated that semaglutide 2.4 mg was associated with greater economic costs and health benefits, with an 
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incremental cost-effectiveness ratio (ICER) of £14,827 per quality-adjusted life-year (QALY) gained.39 Probabilistic 
sensitivity analysis documented that semaglutide was cost-effective in 90% of all cases at a willingness-to-pay (WTP) 
threshold of £20,000 per QALY, suggesting that, in the UK, semaglutide, compared to lifestyle intervention alone, is 
a cost-effective treatment option for individuals with obesity and weight-related comorbidities.39 Another recently 
published study from the US demonstrated that, among obese individuals requiring pharmacological treatment, semaglu
tide was the most costly treatment over a lifetime horizon, with an ICER of $24,274 per QALY gained.40 Unfortunately, 
according to a probabilistic sensitivity analysis performed over a lifetime horizon, neither semaglutide nor the rest GLP-1 
receptor agonists were shown to be cost-effective, across a wide range of WTP values up to $400,000 per QALY.40

Cost-Effectiveness of Semaglutide versus Other GLP-1 Receptor Agonists
A very interesting analysis from the US has also been recently published, showing that utilization of semaglutide 2.4 mg 
for the treatment of obesity has a total annual cost of $130,040, resulting in a total of 13.492 QALYs.41 When researchers 
defined a WTP threshold of $150,000/QALY, they observed that the estimated probability of semaglutide 2.4 mg to be 
co-effective was 82% compared to diet and exercise, 98% compared with liraglutide 3.0 mg and 100% compared to no 
treatment, over a 30-year horizon.41

In a former study from the US, conducted in 2019, prior to FDA approval of semaglutide for the treatment of obesity, 
it was demonstrated that semaglutide 1.0 mg with an ICER of $135,467/QALY was the most cost-effective GLP-1 
receptor agonist, compared to liraglutide, exenatide and dulaglutide, for the treatment of obesity, with a proposed WTP of 
$195,000/QALY and a rate of cost-effectiveness equal to 75.3%.42 According to another relevant analysis from the US, 
also conducted in 2019, it was shown that semaglutide 1.0 mg was highly efficacious in terms of gained QALYs; 
however, it was not cost-effective, with an ICER of $661,326/QALY in year 3 and of $520,262/QALY in year 5 after 
treatment initiation.43 Because of its high cost, after adjustment for a WTP threshold of $100,000/QALY, semaglutide 
was not found to be cost-effective for the treatment of obesity.43

The main side effects associated with the use of semaglutide, when utilized for the treatment of obesity, are nausea 
(44%), diarrhea (30%), vomiting (24%), constipation (24%), abdominal pain (20%), headache (14%) and fatigue (10%).44

Therefore, current evidence appears to be conflicting from available studies regarding the cost-effectiveness of 
semaglutide for the treatment of obesity (Table 1), based on the different dosing regimens and the different pricing of 
semaglutide before and after FDA approval for the treatment of obesity. However, it appears to be a trend towards 
a substantial reduction in its cost, with a subsequent, significant reduction in ICER, which might facilitate its broader use 
of appropriate dosages for the treatment of obesity, as an adjunct to lifestyle intervention.

Table 1 Cost-Effectiveness of Semaglutide for the Treatment of Obesity

Study Region Drug Cost-Effectiveness Data

Sandhu et al39 United Kingdom Semaglutide 2.4 mg ICER = £14,827/QALY 

WTP = £20,000 per QALY 
Cost-effectiveness = 90%

Gómez Lumbreras et al40 United States Semaglutide 2.4 mg ICER = $24,274,467

Kim et al41 United States Semaglutide 2.4 mg Total annual cost = $130,040 

Cost-effectiveness = 82% vs diet and exercise, 98% vs liraglutide 
3.0 mg and 100% vs no treatment

Hu et al42 United States Semaglutide 1.0 mg ICER = $135,467/QALY 
WTP = $195,000/QALY 

Cost-effectiveness = 75.3%

Lee et al43 United States Semaglutide 1.0 mg ICER = $520,262/QALY

Abbreviations: ICER, incremental cost-effectiveness ratio; WTP, willingness-to-pay; QALY, quality-adjusted life-year.
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Liraglutide
Liraglutide is another potent GLP-1 receptor agonist, primarily designed for the treatment of patients with T2DM, which 
has also been approved for chronic weight management by the US FDA since December 2014, whereas it has also been 
approved for use in obesity by the European Medicines Agency (EMA) in March 2015. Similar to semaglutide, 
liraglutide has been shown to produce significant improvement in glycemic control and weight loss in patients with 
T2DM, while it also provides a significant number of cardio-renal benefits, according to the results of hallmark, 
dedicated trials.24,25,27

According to the hallmark SCALE Obesity and Prediabetes trial, published in 2015, treatment with liraglutide 3.0 mg 
once daily, injected subcutaneously, in a total of 3731 individuals with overweight or obesity without T2DM at baseline, 
was shown to result in a significant reduction in body weight by 5.6 kg versus placebo, equal to 5.4% of body weight 
compared to baseline, along with a significant reduction in BMI by 2.0 kg/m2 and in WC by 4.2 cm.45 Of note, 
a significantly greater proportion of individuals assigned to liraglutide versus placebo achieved weight loss greater than 
5% and 10%, compared to baseline, whereas, a significant improvement in cardio-metabolic parameters of interest was 
also documented.45 Importantly, in a post-hoc analysis of the SCALE Obesity and Prediabetes trial it was demonstrated 
that liraglutide 3.0 mg for the management of obesity is not associated with excess cardiovascular risk; however, it does 
not exert any cardiovascular benefit as well.46 Several meta-analyses of RCTs in the field have confirmed the significant 
weight-lowering effects of liraglutide among individuals with obesity, which are, however, numerically lower compared 
to that observed with semaglutide.47–49

There is a significant number of real-world studies addressing the safety and efficacy of liraglutide 3.0 mg once daily 
as a treatment option for individuals with obesity, with or without concomitant T2DM, most of which provide results 
similar to that reported in the SCALE Obesity and Prediabetes trial, in various clinical settings.5,50 Interesting findings 
have been reported by more recently published real-world studies in the field. Concerning the always important topic of 
ethnic disparities in the treatment of obesity, a recent study from the UK demonstrated that, among individuals with 
overweight or obesity treated with liraglutide 3.0 mg, those of Black African or Caribbean ethnicity experienced 
significantly less body weight reduction and had higher attrition rates.51 According to another real-world study from 
the UK, liraglutide 3.0 mg is a highly efficacious and safe treatment option for body weight management among obese 
individuals being on the waiting list for bariatric surgery, with substantially achieved weight loss and high percentages of 
prediabetes remission.52 Another study demonstrated that treatment with liraglutide was associated with the greatest 
persistence rates compared to other treatment options for obesity, including orlistat and lorcaserin.53 As far as weight 
regain is concerned, a real-world study showed that net fat mass loss was associated with weight regain, but the 
magnitude of weight regain was significantly lower with liraglutide versus lifestyle intervention alone among individuals 
with obesity.54 Finally, liraglutide 3.0 mg appears to be a safe, viable and efficacious treatment option for subjects who 
experience either insufficient weight loss or weight regain after bariatric surgery, potentially extending the therapeutic 
potential of this drug class even for patients who have undergone bariatric surgery that failed.55

Cost-Effectiveness of Liraglutide versus Other GLP-1 Receptor Agonists
Regarding cost-effectiveness, according to a previously mentioned analysis from the US, liraglutide treatment resulted in 
similar QALYs with semaglutide (29.229 with liraglutide vs 29.233 with semaglutide); however, with substantially 
higher ICER, equal to $39,665, compared to that of semaglutide, which was estimated to be $24,274.40 Of note, for 
a WTP threshold up to $100,000, liraglutide appeared to have the same, very low cost-effectiveness, similar to 
semaglutide, which remained very low for greater WTP thresholds, unlike semaglutide.40 Similar results were obtained 
from other relevant analyses,42,43 which demonstrated that liraglutide is substantially less cost-effective versus semaglu
tide for the therapeutic management of obesity.

An insightful cost-effectiveness analysis with direct comparison between semaglutide and liraglutide, utilized data 
from the SCALE and the STEP 1 trials, was recently published, demonstrating a higher annual drug cost for semaglutide 
($17,543) versus liraglutide ($16,373), corresponding to a weekly cost $336,44 for semaglutide versus $314,01 for 
liraglutide; however, according to the more than double weight loss achieved with semaglutide compared to liraglutide, 
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the cost needed to treat per 1% of body weight reduction with liraglutide is estimated at $3256 versus $1845 with 
semaglutide.56 Of course, the main limitation of this analysis is that it did not account for the future treatment costs for 
the maintenance of the achieved result; however, semaglutide, even at the start of treatment, appears to be more cost- 
effective than liraglutide.

It should be highlighted that all relevant evidence on the comparative effectiveness of liraglutide versus other GLP-1 
receptor agonists for the management of obesity stems from analyses performed in the US population, whereas no 
relevant analyses have been performed elsewhere so far, despite the fact that several, comparative, cost-effectiveness 
analyses for T2DM have been performed.57–61

The main side effects reported by consumers with the use of liraglutide for the treatment of obesity include nausea (39%), 
diarrhea (21%), constipation (19%), vomiting (16%), injection site reaction (14%), headache (14%) and dyspepsia (10%).44

Overall, despite the fact that liraglutide was historically the first GLP-1 receptor agonist to be the FDA approved for 
the treatment of obesity in adults, it seems that semaglutide is a more potent drug for body weight reduction, with similar 
safety and efficacy profile, but with significantly better cost-effectiveness (Table 2). It has to be admitted that there is no 
evidence, to date, regarding the impact of recently observed shortages in semaglutide supplies on the long-term cost- 
effectiveness of this novel drug.

Tirzepatide
Tirzepatide is a novel, dual, GLP-1/GIP receptor agonist, recently incorporated into the treatment algorithm of T2DM,62 

based on outstanding data regarding its efficacy from the SURPASS Clinical Trials Programme.63 SURMOUNT-1 was 
the first trial to assess the safety and efficacy of tirzepatide in adults with obesity without baseline T2DM; a total of 2539 
adults with obesity were randomized either to tirzepatide, administered once-weekly subcutaneously or placebo and were 
followed-up for 72 weeks.64 At the end of the trial, the percentage change in body weight compared to the baseline was 
15% with tirzepatide 5 mg, 19.5% with tirzepatide 10 mg and 20.9% with tirzepatide 15 mg, corresponding to a mean 
body weight reduction, compared to placebo, of 11.9, 16.4 and 17.8 kg, respectively.64 Of note, at the end of the trial, 
more than two-third of those participants assigned to the maximum dose of 15 mg experienced a body weight reduction 
greater than 15% compared to baseline, more than 50% of them experienced a weight reduction greater than 20% 
compared to baseline, whereas, one-third of those participants lost more than 25% of their baseline body weight at the 
end of the trial.64 Therefore, tirzepatide was finally approved for the therapeutic management of obesity by the F.D.A. on 
November 2023, promising to revolutionize the treatment of obesity.

Evidence retrieved from systematic reviews and meta-analyses of relevant RCTs in the field have suggested that 
tirzepatide provides significantly greater body weight reduction compared to GLP-1 receptor agonists in overweight or 
obese individuals, with a similar safety profile.65 To date, there is a scarcity of real-world studies evaluating the safety 
and efficacy of tirzepatide for the treatment of obesity. A recently published retrospective cohort study addressed the 
comparative efficacy of tirzepatide and semaglutide in patients with weight regain after bariatric surgery.66 After 6 
months of treatment, patients in both treatment arms experienced a significant body weight reduction compared to 
baseline; however, patients assigned to tirzepatide had a significantly greater weight loss compared to those administered 
semaglutide (15.5% versus 10.3%, respectively), with no reporting of serious adverse events.66

In another, recently published retrospective cohort study from the US assessing the comparative efficacy of tirzepatide 
and semaglutide for the therapeutic management of individuals being overweight or obese, it was demonstrated that those 

Table 2 Cost-Effectiveness of Liraglutide for the Treatment of Obesity

Study Region Drug Cost-Effectiveness Data

Gómez Lumbreras et al40 United States Liraglutide 3.0 mg ICER = $39,665,285/QALY

Hu et al42 United States Liraglutide 3.0 mg ICER = dominated → considered as suboptimal compared to semaglutide

Lee et al43 United States Liraglutide 3.0 mg ICER = dominated → considered as suboptimal compared to semaglutide

Abbreviations: ICER, incremental cost-effectiveness ratio; WTP, willingness-to-pay; QALY, quality-adjusted life-year.
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receiving tirzepatide were significantly more likely to achieve weight loss greater than 5%, 10% and 15%, compared to 
those receiving semaglutide, with a significantly greater on-treatment difference on body weight, reaching up to 6.9% at 
12 months of treatment (difference, −6.9%; 95% CI, −7.9% to −5.8%).67 Of note, incidence rates of gastrointestinal 
adverse events were similar between the treatment groups.67 In addition, consistent treatment effects of tirzepatide versus 
semaglutide were observed regardless of concomitant T2DM.67

Other, recently published real-world studies from different ethnic groups, enrolling overweight or obese individuals 
with T2DM, have confirmed results obtained from relevant RCTs in the field, showing that tirzepatide is a highly 
efficacious treatment option for glycemic control and body weight loss, regardless of prior treatment with other GLP-1 
receptor agonists.68,69 It is of utmost importance to highlight that, despite the small sample size and the limitations of 
specific ethnicity, Suzuki et al also demonstrated in their cohort that tirzepatide can ameliorate eating disorders among 
individuals with T2DM and concomitant obesity, although the observed change did not correlate with improvement in 
metabolic parameters of interest.69,70

Similarly, there is scarcity of evidence regarding the cost-effectiveness of tirzepatide as a therapeutic option for 
obesity. In their analysis, Gómez Lumbreras et al demonstrated that, if projected in a lifetime horizon, total treatment cost 
with tirzepatide would be $234,084, however, resulting in the highest QALYs, compared to other pharmacological 
interventions.40 According to their probabilistic sensitivity analysis, researchers demonstrated a relatively low cost- 
effectiveness of tirzepatide, reaching up to 40–45% for WTP thresholds greater than $400,000 per QALY.40

Of importance, there is a limited number of cost-effectiveness analyses assessing the comparative effectiveness of 
tirzepatide versus other drug classes; however, those analyses were all performed in T2DM populations with emphasis on 
glycemic control. As far as cost-effectiveness of tirzepatide for body weight reduction is concerned, Azuri et al demon
strated that the cost needed to treat per 1% of body weight reduction with tirzepatide was $985 (95% CI: $908-$1075) 
compared with $1845 (95% CI: $1707-$1989) with semaglutide.71 Similarly, Zhang and McAdam Marx showed in their 
cost-effectiveness analysis, utilizing data from the T2DM dedicated SURPASS-2 trial that tirzepatide 10 mg once-weekly 
has an ICER of $237 per 1 kg weight loss, compared to semaglutide 1.0 mg once-weekly, suggesting that tirzepatide is 
a more cost-effective option for weight loss induction in individuals with T2DM, compared to semaglutide.72

It has to be emphasized that the main adverse events associated with the administration of tirzepatide in overweight or 
obese subjects include nausea (28%), diarrhea (23%), vomiting (13%), constipation (11%), abdominal pain (10%) and 
dyspepsia (10%).44

Therefore, despite the fact that tirzepatide is the most promising drug for the therapeutic management of obesity, there 
is no relevant real-world evidence to reinforce results demonstrated in RCTs, whereas there is also no solid evidence 
concerning its cost-effectiveness.

Other Anti-Obesity Agents
Several other agents are on the way for the therapeutic management of obesity in the near future. Oral semaglutide, at 
a single daily dose of 50 mg, has been recently shown in the OASIS 1 trial to produce a significant body weight reduction 
equal to 15.1% from baseline after 68 weeks of treatment in adults with obesity without T2DM.73 Another oral, 
nonpeptide GLP-1 receptor agonist, named orforglipron, has been recently demonstrated in a small RCT to result in 
a significant body weight change up to 14.7% after 36 weeks of treatment in adults with obesity without concomitant 
T2DM.74 Other drugs, such as cagrilintide, a once-weekly, subcutaneously administered, amylin analogue,75 or survodu
tide, a dual glucagon and GLP-1 receptor agonist, also administered once-weekly subcutaneously,76 have recently been 
tested in Phase 2 RCTs for the treatment of adults with obesity without T2DM, demonstrating significant effect on body 
weight reduction with a favorable safety profile.

Retatrutide is a triple agonist of the GIP, GLP-1 and glucagon receptors that has been tested in phase 2 trial enrolling 
adults with overweight or obesity, producing impressive weight loss, reaching up to 24.2% with the maximum dose after 
48 weeks of treatment, while its use is typically associated with mild-to-moderate severity gastrointestinal adverse 
events.77 Another agent under development for the treatment of obesity is bimagrumab (BYM338), a fully human 
monoclonal antibody that binds to the activin type II receptor (ActRII); data from a small, phase 2 trial enrolling 
individuals with T2DM and obesity demonstrated that bimagrumab resulted in a modest weight loss reduction, up to 
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6.5%, after 48 weeks of treatment, leading to significant reduction in total body fat mass, up to 20.5%, with an additional 
mild increase in total body lean mass.78 Other agents with a shared mechanism of action include apitegromab, 
taldefgrobep, and the mitochondrial uncoupling agent HU6.79 All those agents are under development, in early-phase 
trials (phase 2 or earlier), with no definitive conclusions regarding safety and efficacy so far.79

However, there is no real-world evidence to date concerning the efficacy of those agents, whereas there are no cost- 
effectiveness analyses, as well. Therefore, the future in the pharmacological treatment of obesity appears to be bright, 
although there is an absolute need for adequate evidence from the real-world setting, in different patients’ populations 
worldwide.

Conclusion
A significant progress in the therapeutic management of obesity has been made over the last decade, with the 
development and approval for use of three highly efficacious drugs, namely semaglutide, liraglutide and tirzepatide. 
Real-world studies are confirmatory of the evidence retrieved from relevant RCTs in the field, demonstrating that 
semaglutide is more effective than liraglutide and tirzepatide might be more effective than the other two agents. Cost- 
effectiveness analyses are rather limited and restricted in the US and the UK, highlighting the superiority of semaglutide 
versus liraglutide, whereas no definitive conclusion regarding the cost-effectiveness of tirzepatide can be drawn, based on 
the limited relevant data. Thus, current knowledge can be utilized to inform and update relevant treatment algorithms of 
obesity, although there is an absolute need for additional cost-effectiveness analyses from different healthcare systems 
across the world, since obesity is a global epidemic with rapid increase in its prevalence even in the developing world.
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