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Abstract 

Importance Obesity affects approximately 19% of women and 14% of men worldwide and is associated 

with increased morbidity. Antiobesity medications (AOMs) modify biological processes that affect 

appetite and significantly improve outcomes, such as type 2 diabetes, hypertension, and dyslipidemia. 

Observations AOMs should be administered in combination with lifestyle interventions and can be 

classified according to their mechanisms of action. Orlistat modifies digestive tract absorption and causes 

gastrointestinal adverse effects, such as oily fecal spotting and urgency, in more than 25% of patients. 

Centrally acting drugs, such as phentermine-topiramate and naltrexone-bupropion, regulate appetite in 

the brain and are associated with constipation in approximately 20% of patients, although the incidence 

of other adverse effects (eg, paresthesia, nausea) varies by medication. Nutrient-stimulated hormone-

based medications, such as liraglutide, semaglutide, and tirzepatide, mimic the actions of 

enteropancreatic hormones that modify central appetite regulation and provide multiple cardiometabolic 

weight-loss benefits. Adverse effects of these drugs include nausea (28%-44%), diarrhea (21%-30%), and 

constipation (11%-24%). The relative potency of adult obesity medications has been studied in meta-

analyses. Compared with placebo, orlistat was associated with 3.1% greater weight loss (52 randomized 

clinical trials [RCTs]; 16 964 participants), phentermine-topiramate was associated with 8.0% greater 

weight loss (5 RCTs; 3407 participants), naltrexone-bupropion was associated with 4.1% greater weight 

loss (6 RCTs; 9949 participants), liraglutide was associated with 4.7% greater weight loss (18 RCTs; 6321 

participants), semaglutide was associated with 11.4% greater weight loss (5 RCTs; 4421 participants), and 

tirzepatide 15 mg was associated with 12.4% greater weight loss (6 RCTs; 1972 participants). Conclusion 

and Relevance Obesity is associated with increased morbidity. Antiobesity medications are effective 

adjunctive therapy to lifestyle changes for improved weight loss and health outcomes. 
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Abstract 

Obesity has increased in prevalence worldwide and WHO has declared it a global epidemic. Population-

level preventive interventions have been insufficient to slow down this trajectory. Obesity is a complex, 

heterogeneous, chronic, and progressive disease, which substantially affects health, quality of life, and 

mortality. Lifestyle and behavioural interventions are key components of obesity management; however, 

when used alone, they provide substantial and durable response in a minority of people. Bariatric 

(metabolic) surgery remains the most effective and durable treatment, with proven benefits beyond 

weight loss, including for cardiovascular and renal health, and decreased rates of obesity-related cancers 

and mortality. Considerable progress has been made in the development of pharmacological agents that 

approach the weight loss efficacy of metabolic surgery, and relevant outcome data related to these 

agents' use are accumulating. However, all treatment approaches to obesity have been vastly 

underutilised. 
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Abstract 

Inflammation is an essential physiological defence mechanism, but prolonged or excessive inflammation 

can cause disease. Indeed, unresolved systemic and adipose tissue inflammation drives obesity-related 

cardiovascular disease and type 2 diabetes mellitus. Drugs targeting pro-inflammatory cytokine pathways 

or inflammasome activation have been approved for clinical use for the past two decades. However, 

potentially serious adverse effects, such as drug-induced weight gain and increased susceptibility to 

infections, prevented their wider clinical implementation. Furthermore, these drugs do not modulate the 

resolution phase of inflammation. This phase is an active process orchestrated by specialized pro-resolving 

mediators, such as lipoxins, and other endogenous resolution mechanisms. Pro-resolving mediators 

mitigate inflammation and development of obesity-related disease, for instance, alleviating insulin 

resistance and atherosclerosis in experimental disease models, so mechanisms to modulate their activity 

are, therefore, of great therapeutic interest. Here, we review current clinical attempts to either target 

pro-inflammatory mediators (IL-1 beta, NOD-, LRR- and pyrin domain-containing protein 3 (NLRP3) 

inflammasome, tumour necrosis factor (TNF) and IL-6) or utilize endogenous resolution pathways to 

reduce obesity-related inflammation and improve cardiometabolic outcomes. A remaining challenge in 

the field is to establish more precise biomarkers that can differentiate between acute and chronic 

inflammation and to assess the functionality of individual leukocyte populations. Such advancements 

would improve the monitoring of drug effects and support personalized treatment strategies that battle 

obesity-related inflammation and cardiometabolic disease.  This Review discusses translational attempts 

to mitigate the inflammation that drives obesity-related cardiometabolic diseases. The Review also 

focuses on mechanisms that control inflammatory cascades, either through traditional anti-inflammatory 

drugs or via the specialized pro-resolving mediators that actively control the resolution of inflammation.  

Chronic unresolved systemic and adipose tissue inflammation drives obesity-related cardiometabolic 

disease.Drugs targeting pro-inflammatory cytokines, or inflammasome activation, are approved for 

clinical use but can elicit serious adverse effects (such as weight gain and increased susceptibility to 

infections), hampering their clinical implementation.The resolution phase of inflammation is an active 

process regulated by specialized pro-resolving mediators. These mediators mitigate obesity-related 

inflammation and systemic disease in experimental models and are of therapeutic interest.The field lacks 

biomarkers that can differentiate between acute and chronic inflammation and assess the functionality 
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of individual leukocyte populations, which would improve personalized treatment strategies and support 

drug monitoring. 
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Abstract 
IMPORTANCE Obesity affects approximately 42% of US adults and is associated with increased rates of 
type 2 diabetes, hypertension, cardiovascular disease, sleep disorders, osteoarthritis, and premature 
death. OBSERVATIONS A body mass index (BMI) of 25 or greater is commonly used to define overweight, 
and a BMI of 30 or greater to define obesity, with lower thresholds for Asian populations (BMI >= 25-27.5), 
although use of BMI alone is not recommended to determine individual risk. Individuals with obesity have 
higher rates of incident cardiovascular disease. In men with a BMI of 30 to 39, cardiovascular event rates 
are 20.21 per 1000 person-years compared with 13.72 per 1000 person-years in men with a normal BMI. 
In women with a BMI of 30 to 39.9, cardiovascular event rates are 9.97 per 1000 person-years compared 
with 6.37 per 1000 person-years in women with a normal BMI. Among people with obesity, 5% to 10% 
weight loss improves systolic blood pressure by about 3 mm Hg for those with hypertension, and may 
decrease hemoglobin A(1c) by 0.6% to 1% for those with type 2 diabetes. Evidence-based obesity 
treatment includes interventions addressing 5 major categories: behavioral interventions, nutrition, 
physical activity, pharmacotherapy, and metabolic/bariatric procedures. Comprehensive obesity care 
plans combine appropriate interventions for individual patients. Multicomponent behavioral 
interventions, ideally consisting of at least 14 sessions in 6 months to promote lifestyle changes, including 
components such as weight self-monitoring, dietary and physical activity counseling, and problem solving, 
often produce 5% to 10% weight loss, although weight regain occurs in 25% or more of participants at 2-
year follow-up. Effective nutritional approaches focus on reducing total caloric intake and dietary 
strategies based on patient preferences. Physical activity without calorie reduction typically causes less 
weight loss (2-3 kg) but is important for weight-loss maintenance. Commonly prescribed medications such 
as antidepressants (eg, mirtazapine, amitriptyline) and antihyperglycemics such as glyburide or insulin 
cause weight gain, and clinicians should review and consider alternatives. Antiobesity medications are 
recommended for nonpregnant patients with obesity or overweight and weight-related comorbidities in 
conjunction with lifestyle modifications. Six medications are currently approved by the US Food and Drug 
Administration for long-term use: glucagon-like peptide receptor 1 (GLP-1) agonists (semaglutide and 
liraglutide only), tirzepatide (a glucose-dependent insulinotropic polypeptide/GLP-1 agonist), 
phentermine-topiramate, naltrexone-bupropion, and orlistat. Of these, tirzepatide has the greatest 
effect, with mean weight loss of 21% at 72 weeks. Endoscopic procedures (ie, intragastric balloon and 
endoscopic sleeve gastroplasty) can attain 10% to 13% weight loss at 6 months. Weight loss from 
metabolic and bariatric surgeries (ie, laparoscopic sleeve gastrectomy and Roux-en-Y gastric bypass) 
ranges from 25% to 30% at 12 months. Maintaining long-term weight loss is difficult, and clinical guidelines 
support the use of long-term antiobesity medications when weight maintenance is inadequate with 
lifestyle interventions alone. CONCLUSION AND RELEVANCE Obesity affects approximately 42% of adults 
in the US. Behavioral interventions can attain approximately 5% to 10% weight loss, GLP-1 agonists and 
glucose-dependent insulinotropic polypeptide/GLP-1 receptor agonists can attain approximately 8% to 
21% weight loss, and bariatric surgery can attain approximately 25% to 30% weight loss. Comprehensive, 
evidence-based obesity treatment combines behavioral interventions, nutrition, physical activity, 
pharmacotherapy, and metabolic/bariatric procedures as appropriate for individual patients. 
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Abstract 

Over the past four decades, China has witnessed an important nutritional transition, characterised by a 

heightened overnutrition burden among children. The country now has the largest population of children 

with obesity globally. In this paper, we review the epidemiology of childhood obesity in China, its 

determinants, and risk factors, with a particular focus on school-aged children. Evidence unveils 

substantial variations across age, gender, and region. We describe multilevel obesogenic determinants, 

including macro-level social, cultural, and environmental factors; meso-level factors related to schools 

and communities; and micro-level factors tied to families and individuals from the perinatal-infant stage 

to childhood and adolescence. The primary drivers of childhood obesity appear to be rooted in the 

broader macro-level social, economic, and technological environment; obesogenic factors, which have 

affected school, community, and family environments; and accelerated unhealthy behaviour uptake. 

Identifying and characterising the catalysts behind the rise in childhood obesity in China is imperative for 

the development of scalable, effective, and tailored prevention, control, and intervention strategies. 
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Abstract 

BACKGROUND 

Obesity is a chronic disease and causal precursor to myriad other conditions, including type 2 diabetes. In 

an earlier analysis of the SURMOUNT-1 trial, tirzepatide was shown to provide substantial and sustained 

reductions in body weight in persons with obesity over a 72-week period. Here, we report the 3-year 

safety outcomes with tirzepatide and its efficacy in reducing weight and delaying progression to type 2 

diabetes in persons with both obesity and prediabetes. 

METHODS 

We performed a phase 3, double-blind, randomized, controlled trial in which 2539 participants with 

obesity, of whom 1032 also had prediabetes, were assigned in a 1:1:1:1 ratio to receive tirzepatide at a 

once-weekly dose of 5 mg, 10 mg, or 15 mg or placebo. The current analysis involved the participants with 

both obesity and prediabetes, who received their assigned dose of tirzepatide or placebo for a total of 

176 weeks, followed by a 17-week off-treatment period. The three key secondary end points, which were 

controlled for type I error, were the percent change in body weight from baseline to week 176 and onset 

of type 2 diabetes during the 176-week and 193-week periods. 

RESULTS 

At 176 weeks, the mean percent change in body weight among the participants who received tirzepatide 

was -12.3% with the 5-mg dose, -18.7% with the 10-mg dose, and -19.7% with the 15-mg dose, as 

compared with -1.3% among those who received placebo (P<0.001 for all comparisons with placebo). 

Fewer participants received a diagnosis of type 2 diabetes in the tirzepatide groups than in the placebo 

group (1.3% vs. 13.3%; hazard ratio, 0.07; 95% confidence interval [CI], 0.0 to 0.1; P<0.001). After 17 weeks 

off treatment or placebo, 2.4% of the participants who received tirzepatide and 13.7% of those who 

received placebo had type 2 diabetes (hazard ratio, 0.12; 95% CI, 0.1 to 0.2; P<0.001). Other than 

coronavirus disease 2019, the most common adverse events were gastrointestinal, most of which were 

mild to moderate in severity and occurred primarily during the dose-escalation period in the first 20 weeks 

of the trial. No new safety signals were identified. 
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CONCLUSIONS 

Three years of treatment with tirzepatide in persons with obesity and prediabetes resulted in substantial 

and sustained weight reduction and a markedly lower risk of progression to type 2 diabetes than that with 

placebo. 
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Abstract 

BackgroundSemaglutide, a glucagon-like peptide-1 receptor agonist, has been shown to reduce the risk 

of adverse cardiovascular events in patients with diabetes. Whether semaglutide can reduce 

cardiovascular risk associated with overweight and obesity in the absence of diabetes is 

unknown.MethodsIn a multicenter, double-blind, randomized, placebo-controlled, event-driven 

superiority trial, we enrolled patients 45 years of age or older who had preexisting cardiovascular disease 

and a body-mass index (the weight in kilograms divided by the square of the height in meters) of 27 or 

greater but no history of diabetes. Patients were randomly assigned in a 1:1 ratio to receive once-weekly 

subcutaneous semaglutide at a dose of 2.4 mg or placebo. The primary cardiovascular end point was a 

composite of death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke in a 

time-to-first-event analysis. Safety was also assessed.ResultsA total of 17,604 patients were enrolled; 

8803 were assigned to receive semaglutide and 8801 to receive placebo. The mean (+/- SD) duration of 

exposure to semaglutide or placebo was 34.2 +/- 13.7 months, and the mean duration of follow-up was 

39.8 +/- 9.4 months. A primary cardiovascular end-point event occurred in 569 of the 8803 patients (6.5%) 

in the semaglutide group and in 701 of the 8801 patients (8.0%) in the placebo group (hazard ratio, 0.80; 

95% confidence interval, 0.72 to 0.90; P<0.001). Adverse events leading to permanent discontinuation of 

the trial product occurred in 1461 patients (16.6%) in the semaglutide group and 718 patients (8.2%) in 

the placebo group (P<0.001).ConclusionsIn patients with preexisting cardiovascular disease and 

overweight or obesity but without diabetes, weekly subcutaneous semaglutide at a dose of 2.4 mg was 

superior to placebo in reducing the incidence of death from cardiovascular causes, nonfatal myocardial 

infarction, or nonfatal stroke at a mean follow-up of 39.8 months. 
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Abstract 

The global prevalence of obesity has more than doubled over the past four decades, currently affecting 

more than a billion individuals. Beyond its recognition as a high-risk condition that is causally linked to 

many chronic illnesses, obesity has been declared a disease per se that results in impaired quality of life 

and reduced life expectancy. Notably, two-thirds of obesity-related excess mortality is attributable to 

cardiovascular disease. Despite the increasingly appreciated link between obesity and a broad range of 

cardiovascular disease manifestations including atherosclerotic disease, heart failure, thromboembolic 

disease, arrhythmias, and sudden cardiac death, obesity has been underrecognized and sub-optimally 

addressed compared with other modifiable cardiovascular risk factors. In the view of major repercussions 

of the obesity epidemic on public health, attention has focused on population-based and personalized 

approaches to prevent excess weight gain and maintain a healthy body weight from early childhood and 

throughout adult life, as well as on comprehensive weight loss interventions for persons with established 

obesity. This clinical consensus statement by the European Society of Cardiology discusses current 

evidence on the epidemiology and aetiology of obesity; the interplay between obesity, cardiovascular risk 

factors and cardiac conditions; the clinical management of patients with cardiac disease and obesity; and 

weight loss strategies including lifestyle changes, interventional procedures, and anti-obesity medications 

with particular focus on their impact on cardiometabolic risk and cardiac outcomes. The document aims 

to raise awareness on obesity as a major risk factor and provide guidance for implementing evidence-

based practices for its prevention and optimal management within the context of primary and secondary 

cardiovascular disease prevention. 

Graphical Abstract Main causal factors and cardiovascular consequences of obesity. CV, cardiovascular; 

HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; 

SCD, sudden cardiac death. 
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Abstract 

Importance Sarcopenia and obesity are 2 global concerns associated with adverse health outcomes in 

older people. Evidence on the population-based prevalence of the combination of sarcopenia with obesity 

(sarcopenic obesity [SO]) and its association with mortality are still limited. Objective To investigate the 

prevalence of sarcopenia and SO and their association with all-cause mortality. Design, Setting, and 

ParticipantsThis large-scale, population-based cohort study assessed participants from the Rotterdam 

Study from March 1, 2009, to June 1, 2014. Associations of sarcopenia and SO with all-cause mortality 

were studied using Kaplan-Meier curves, Cox proportional hazards regression, and accelerated failure 

time models fitted for sex, age, and body mass index (BMI). Data analysis was performed from January 1 

to April 1, 2023. Exposures The prevalence of sarcopenia and SO, measured based on handgrip strength 

and body composition (BC) (dual-energy x-ray absorptiometry) as recommended by current consensus 

criteria, with probable sarcopenia defined as having low handgrip strength and confirmed sarcopenia and 

SO defined as altered BC (high fat percentage and/or low appendicular skeletal muscle index) in addition 

to low handgrip strength. Main Outcome and MeasureThe primary outcome was all-cause mortality, 

collected using linked mortality data from general practitioners and the central municipal records, until 

October 2022. Results In the total population of 5888 participants (mean [SD] age, 69.5 [9.1] years; mean 

[SD] BMI, 27.5 [4.3]; 3343 [56.8%] female), 653 (11.1%; 95% CI, 10.3%-11.9%) had probable sarcopenia 

and 127 (2.2%; 95% CI, 1.8%-2.6%) had confirmed sarcopenia. Sarcopenic obesity with 1 altered 

component of BC was present in 295 participants (5.0%; 95% CI, 4.4%-5.6%) and with 2 altered 

components in 44 participants (0.8%; 95% CI, 0.6%-1.0%). An increased risk of all-cause mortality was 

observed in participants with probable sarcopenia (hazard ratio [HR], 1.29; 95% CI, 1.14-1.47) and 

confirmed sarcopenia (HR, 1.93; 95% CI, 1.53-2.43). Participants with SO plus 1 altered component of BC 

(HR, 1.94; 95% CI, 1.60-2.33]) or 2 altered components of BC (HR, 2.84; 95% CI, 1.97-4.11) had a higher 

risk of mortality than those without SO. Similar results for SO were obtained for participants with a BMI 

of 27 or greater. Conclusions and RelevanceIn this study, sarcopenia and SO were found to be prevalent 
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phenotypes in older people and were associated with all-cause mortality. Additional alterations of BC 

amplified this risk independently of age, sex, and BMI. The use of low muscle strength as a first step of 

both diagnoses may allow for early identification of individuals at risk for premature mortality. 
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11-Tirzepatide for Heart Failure with Preserved Ejection Fraction and Obesity 
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Abstract 

BACKGROUND 

Obesity increases the risk of heart failure with preserved ejection fraction. Tirzep-atide, a long-acting 

agonist of glucose-dependent insulinotropic polypeptide and glucagon-like peptide-1 receptors, causes 

considerable weight loss, but data are lacking with respect to its effects on cardiovascular outcomes. 

METHODS 

In this international, double-blind, randomized, placebo-controlled trial, we randomly assigned, in a 1:1 

ratio, 731 patients with heart failure, an ejection fraction of at least 50%, and a body-mass index (the 

weight in kilograms divided by the square of the height in meters) of at least 30 to receive tirzepatide (up 

to 15 mg subcutaneously once per week) or placebo for at least 52 weeks. The two primary end points 

were a composite of adjudicated death from cardiovascular causes or a worsening heart-failure event 

(assessed in a time-to-first-event analysis) and the change from baseline to 52 weeks in the Kansas City 

Cardiomyopathy Questionnaire clinical summary score (KCCQ-CSS; scores range from 0 to 100, with higher 

scores indicating better quality of life). 

RESULTS 

A total of 364 patients were assigned to the tirzepatide group and 367 to the placebo group; the median 

duration of follow-up was 104 weeks. Adjudicated death from cardiovascular causes or a worsening heart-

failure event occurred in 36 patients (9.9%) in the tirzepatide group and in 56 patients (15.3%) in the 

placebo group (hazard ratio, 0.62; 95% confidence interval [CI], 0.41 to 0.95; P= 0.026). Worsening heart-

failure events occurred in 29 patients (8.0%) in the tirzepatide group and in 52 patients (14.2%) in the 

placebo group (hazard ratio, 0.54; 95% CI, 0.34 to 0.85), and adjudicated death from cardiovascular causes 

occurred in 8 patients (2.2%) and 5 patients (1.4%), respectively (hazard ratio, 1.58; 95% CI, 0.52 to 4.83). 

At 52 weeks, the mean (+/- SD) change in the KCCQ-CSS was 19.5 +/- 1.2 in the tirzepatide group as 

compared with 12.7 +/- 1.3 in the placebo group (between-group difference, 6.9; 95% CI, 3.3 to 10.6; 
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P<0.001). Adverse events (mainly gastrointestinal) leading to discontinuation of the trial drug occurred in 

23 patients (6.3%) in the tirzepatide group and in 5 patients (1.4%) in the placebo group. 

CONCLUSIONS 

Treatment with tirzepatide led to a lower risk of a composite of death from cardiovascular causes or 

worsening heart failure than placebo and improved health status in patients with heart failure with 

preserved ejection fraction and obesity. 
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12-Once-Weekly Semaglutide in Persons with Obesity and Knee Osteoarthritis 
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Study Grp) (provided by Clarivate) ,Source NEW ENGLAND JOURNAL OF MEDICINE,Volume 391,Issue 
17,Page 1573-1583,DOI 10.1056/NEJMoa2403664,Published OCT 31 2024,Indexed 2024-12-
13,Document Type Article  

Abstract 

Background Weight reduction has been shown to alleviate symptoms of osteoarthritis of the knee, 
including pain. The effect of glucagon-like peptide-1 receptor agonists on outcomes in knee osteoarthritis 
among persons with obesity has not been well studied. Methods We conducted a 68-week, double-blind, 
randomized, placebo-controlled trial at 61 sites in 11 countries. Participants with obesity (a body-mass 
index [BMI; the weight in kilograms divided by the square of the height in meters] of >= 30) and a clinical 
and radiologic diagnosis of moderate knee osteoarthritis with at least moderate pain were randomly 
assigned, in a 2:1 ratio, to receive once-weekly subcutaneous semaglutide (2.4 mg) or placebo, in addition 
to counseling on physical activity and a reduced-calorie diet. The primary end points were the percentage 
change in body weight and the change in the Western Ontario and McMaster Universities Osteoarthritis 
Index (WOMAC) pain score (on a scale of 0 to 100, with higher scores reflecting worse outcomes) from 
baseline to week 68. A key confirmatory secondary end point was the physical-function score on the 36-
Item Short Form Health Survey (SF-36), version 2 (on a scale of 0 to 100, with higher scores indicating 
greater well-being). Download a PDF of the Plain Language Summary. Results A total of 407 participants 
were enrolled. The mean age was 56 years, the mean BMI 40.3, and the mean WOMAC pain score 70.9. 
A total of 81.6% of the participants were women. The mean change in body weight from baseline to week 
68 was -13.7% with semaglutide and -3.2% with placebo (P<0.001). The mean change in the WOMAC pain 
score at week 68 was -41.7 points with semaglutide and -27.5 points with placebo (P<0.001). Participants 
in the semaglutide group had a greater improvement in SF-36 physical-function score than those in the 
placebo group (mean change, 12.0 points vs. 6.5 points; P<0.001). The incidence of serious adverse events 
was similar in the two groups. Adverse events that led to permanent discontinuation of the trial regimen 
occurred in 6.7% of the participants in the semaglutide group and in 3.0% in the placebo group, with 
gastrointestinal disorders being the most common reason for discontinuation. Conclusions Among 
participants with obesity and knee osteoarthritis with moderate-to-severe pain, treatment with once-
weekly injectable semaglutide resulted in significantly greater reductions in body weight and pain related 
to knee osteoarthritis than placebo. (Funded by Novo Nordisk; STEP 9 ClinicalTrials.gov number, 
NCT05064735.) 
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Study Grp)(provided by Clarivate) ,Source NEW ENGLAND JOURNAL OF MEDICINE,Volume 391,Issue 
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Abstract 

Background Weight reduction has been shown to alleviate symptoms of osteoarthritis of the knee, 

including pain. The effect of glucagon-like peptide-1 receptor agonists on outcomes in knee osteoarthritis 

among persons with obesity has not been well studied. Methods We conducted a 68-week, double-blind, 

randomized, placebo-controlled trial at 61 sites in 11 countries. Participants with obesity (a body-mass 

index [BMI; the weight in kilograms divided by the square of the height in meters] of >= 30) and a clinical 

and radiologic diagnosis of moderate knee osteoarthritis with at least moderate pain were randomly 

assigned, in a 2:1 ratio, to receive once-weekly subcutaneous semaglutide (2.4 mg) or placebo, in addition 

to counseling on physical activity and a reduced-calorie diet. The primary end points were the percentage 

change in body weight and the change in the Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC) pain score (on a scale of 0 to 100, with higher scores reflecting worse outcomes) from 

baseline to week 68. A key confirmatory secondary end point was the physical-function score on the 36-

Item Short Form Health Survey (SF-36), version 2 (on a scale of 0 to 100, with higher scores indicating 

greater well-being). Download a PDF of the Plain Language Summary. Results A total of 407 participants 

were enrolled. The mean age was 56 years, the mean BMI 40.3, and the mean WOMAC pain score 70.9. 

A total of 81.6% of the participants were women. The mean change in body weight from baseline to week 

68 was -13.7% with semaglutide and -3.2% with placebo (P<0.001). The mean change in the WOMAC pain 

score at week 68 was -41.7 points with semaglutide and -27.5 points with placebo (P<0.001). Participants 

in the semaglutide group had a greater improvement in SF-36 physical-function score than those in the 

placebo group (mean change, 12.0 points vs. 6.5 points; P<0.001). The incidence of serious adverse events 

was similar in the two groups. Adverse events that led to permanent discontinuation of the trial regimen 

occurred in 6.7% of the participants in the semaglutide group and in 3.0% in the placebo group, with 

gastrointestinal disorders being the most common reason for discontinuation. Conclusions Among 

participants with obesity and knee osteoarthritis with moderate-to-severe pain, treatment with once-

weekly injectable semaglutide resulted in significantly greater reductions in body weight and pain related 
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to knee osteoarthritis than placebo. (Funded by Novo Nordisk; STEP 9 ClinicalTrials.gov number, 

NCT05064735.) 
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14-Tirzepatide as Compared with Semaglutide for the Treatment of Obesity 
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393,Issue 1,Page 26-36,DOI 10.1056/NEJMoa2416394,Published JUL 1 2025,Early Access MAY 
2025,Indexed 2025-05-15,Document Type Article 

Abstract 

BACKGROUND 

Tirzepatide and semaglutide are highly effective medications for obesity management. The efficacy and 

safety of tirzepatide as compared with semaglutide in adults with obesity but without type 2 diabetes is 

unknown. 

METHODS 

In this phase 3b, open-label, controlled trial, adult participants with obesity but without type 2 diabetes 

were randomly assigned in a 1:1 ratio to receive the maximum tolerated dose of tirzepatide (10 mg or 15 

mg) or the maximum tolerated dose of semaglutide (1.7 mg or 2.4 mg) subcutaneously once weekly for 

72 weeks. The primary end point was the percent change in weight from baseline to week 72. Key 

secondary end points included weight reductions of at least 10%, 15%, 20%, and 25% and a change in 

waist circumference from baseline to week 72. 

RESULTS 

A total of 751 participants underwent randomization. The least-squares mean percent change in weight 

at week 72 was -20.2% (95% confidence interval [CI], -21.4 to -19.1) with tirzepatide and -13.7% (95% CI, 

-14.9 to -12.6) with semaglutide (P<0.001). The least-squares mean change in waist circumference was -

18.4 cm (95% CI, -19.6 to -17.2) with tirzepatide and -13.0 cm (95% CI, -14.3 to -11.7) with semaglutide 

(P<0.001). Participants in the tirzepatide group were more likely than those in the semaglutide group to 

have weight reductions of at least 10%, 15%, 20%, and 25%. The most common adverse events in both 

treatment groups were gastrointestinal, and most were mild to moderate in severity and occurred 

primarily during dose escalation. 

CONCLUSIONS 

Among participants with obesity but without diabetes, treatment with tirzepatide was superior to 

treatment with semaglutide with respect to reduction in body weight and waist circumference at week 

72. 
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Abstract 

BACKGROUND 

Obstructive sleep apnea is characterized by disordered breathing during sleep and is associated with 

major cardiovascular complications; excess adiposity is an etiologic risk factor. Tirzepatide may be a 

potential treatment. 

METHODS 

We conducted two phase 3, double-blind, randomized, controlled trials involving adults with moderate-

to-severe obstructive sleep apnea and obesity. Participants who were not receiving treatment with 

positive airway pressure (PAP) at baseline were enrolled in trial 1, and those who were receiving PAP 

therapy at baseline were enrolled in trial 2. The participants were assigned in a 1:1 ratio to receive either 

the maximum tolerated dose of tirzepatide (10 mg or 15 mg) or placebo for 52 weeks. The primary end 

point was the change in the apnea-hypopnea index (AHI, the number of apneas and hypopneas during an 

hour of sleep) from baseline. Key multiplicity-controlled secondary end points included the percent 

change in AHI and body weight and changes in hypoxic burden, patient-reported sleep impairment and 

disturbance, high-sensitivity C-reactive protein (hsCRP) concentration, and systolic blood pressure. 

RESULTS 

At baseline, the mean AHI was 51.5 events per hour in trial 1 and 49.5 events per hour in trial 2, and the 

mean body-mass index (BMI, the weight in kilograms divided by the square of the height in meters) was 

39.1 and 38.7, respectively. In trial 1, the mean change in AHI at week 52 was -25.3 events per hour (95% 

confidence interval [CI], -29.3 to -21.2) with tirzepatide and -5.3 events per hour (95% CI, -9.4 to -1.1) with 

placebo, for an estimated treatment difference of -20.0 events per hour (95% CI, -25.8 to -14.2) (P<0.001). 

In trial 2, the mean change in AHI at week 52 was -29.3 events per hour (95% CI, -33.2 to -25.4) with 

tirzepatide and -5.5 events per hour (95% CI, -9.9 to -1.2) with placebo, for an estimated treatment 

difference of -23.8 events per hour (95% CI, -29.6 to -17.9) (P<0.001). Significant improvements in the 
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measurements for all prespecified key secondary end points were observed with tirzepatide as compared 

with placebo. The most frequently reported adverse events with tirzepatide were gastrointestinal in 

nature and mostly mild to moderate in severity. 

CONCLUSIONS 

Among persons with moderate-to-severe obstructive sleep apnea and obesity, tirzepatide reduced the 

AHI, body weight, hypoxic burden, hsCRP concentration, and systolic blood pressure and improved sleep-

related patient-reported outcomes. 
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16-The Role of Obesity in Type 2 Diabetes Mellitus-An Overview 
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Abstract 

Obesity or excessive weight gain is identified as the most important and significant risk factor in the 

development and progression of type 2 diabetes mellitus (DM) in all age groups. It has reached pandemic 

dimensions, making the treatment of obesity crucial in the prevention and management of type 2 DM 

worldwide. Multiple clinical studies have demonstrated that moderate and sustained weight loss can 

improve blood glucose levels, insulin action and reduce the need for diabetic medications. A combined 

approach of diet, exercise and lifestyle modifications can successfully reduce obesity and subsequently 

ameliorate the ill effects and deadly complications of DM. This approach also helps largely in the 

prevention, control and remission of DM. Obesity and DM are chronic diseases that are increasing globally, 

requiring new approaches to manage and prevent diabetes in obese individuals. Therefore, it is essential 

to understand the mechanistic link between the two and design a comprehensive approach to increase 

life expectancy and improve the quality of life in patients with type 2 DM and obesity. This literature 

review provides explicit information on the clinical definitions of obesity and type 2 DM, the incidence 

and prevalence of type 2 DM in obese individuals, the indispensable role of obesity in the pathophysiology 

of type 2 DM and their mechanistic link. It also discusses clinical studies and outlines the recent 

management approaches for the treatment of these associated conditions. Additionally, in vivo studies 

on obesity and type 2 DM are discussed here as they pave the way for more rigorous development of 

therapeutic approaches. 
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Abstract 

Background Heart failure with preserved ejection fraction is increasing in prevalence and is associated 

with a high symptom burden and functional impairment, especially in persons with obesity. No therapies 

have been approved to target obesity-related heart failure with preserved ejection fraction. Methods We 

randomly assigned 529 patients who had heart failure with preserved ejection fraction and a body-mass 

index (the weight in kilograms divided by the square of the height in meters) of 30 or higher to receive 

once-weekly semaglutide (2.4 mg) or placebo for 52 weeks. The dual primary end points were the change 

from baseline in the Kansas City Cardiomyopathy Questionnaire clinical summary score (KCCQ-CSS; scores 

range from 0 to 100, with higher scores indicating fewer symptoms and physical limitations) and the 

change in body weight. Confirmatory secondary end points included the change in the 6-minute walk 

distance; a hierarchical composite end point that included death, heart failure events, and differences in 

the change in the KCCQ-CSS and 6-minute walk distance; and the change in the C-reactive protein (CRP) 

level. Results The mean change in the KCCQ-CSS was 16.6 points with semaglutide and 8.7 points with 

placebo (estimated difference, 7.8 points; 95% confidence interval [CI], 4.8 to 10.9; P<0.001), and the 

mean percentage change in body weight was -13.3% with semaglutide and -2.6% with placebo (estimated 

difference, -10.7 percentage points; 95% CI, -11.9 to -9.4; P<0.001). The mean change in the 6-minute 

walk distance was 21.5 m with semaglutide and 1.2 m with placebo (estimated difference, 20.3 m; 95% 

CI, 8.6 to 32.1; P<0.001). In the analysis of the hierarchical composite end point, semaglutide produced 

more wins than placebo (win ratio, 1.72; 95% CI, 1.37 to 2.15; P<0.001). The mean percentage change in 

the CRP level was -43.5% with semaglutide and -7.3% with placebo (estimated treatment ratio, 0.61; 95% 

CI, 0.51 to 0.72; P<0.001). Serious adverse events were reported in 35 participants (13.3%) in the 

semaglutide group and 71 (26.7%) in the placebo group. Conclusions In patients with heart failure with 

preserved ejection fraction and obesity, treatment with semaglutide (2.4 mg) led to larger reductions in 

symptoms and physical limitations, greater improvements in exercise function, and greater weight loss 

than placebo. (Funded by Novo Nordisk; STEP-HFpEF ClinicalTrials.gov number, NCT04788511.) 
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Abstract  
BACKGROUND 

Obesity and type 2 diabetes are prevalent in patients with heart failure with preserved ejection fraction 

and are characterized by a high symptom burden. No approved therapies specifically target obesity-

related heart failure with preserved ejection fraction in persons with type 2 diabetes. 

METHODS 

We randomly assigned patients who had heart failure with preserved ejection fraction, a body-mass index 

(the weight in kilograms divided by the square of the height in meters) of 30 or more, and type 2 diabetes 

to receive once-weekly semaglutide (2.4 mg) or placebo for 52 weeks. The primary end points were the 

change from baseline in the Kansas City Cardiomyopathy Questionnaire clinical summary score (KCCQ-

CSS; scores range from 0 to 100, with higher scores indicating fewer symptoms and physical limitations) 

and the change in body weight. Confirmatory secondary end points included the change in 6-minute walk 

distance; a hierarchical composite end point that included death, heart failure events, and differences in 

the change in the KCCQ-CSS and 6-minute walk distance; and the change in the C-reactive protein (CRP) 

level. 

RESULTS 

A total of 616 participants underwent randomization. The mean change in the KCCQ-CSS was 13.7 points 

with semaglutide and 6.4 points with placebo (estimated difference, 7.3 points; 95% confidence interval 

[CI], 4.1 to 10.4; P<0.001), and the mean percentage change in body weight was -9.8% with semaglutide 

and -3.4% with placebo (estimated difference, - 6.4 percentage points; 95% CI, -7.6 to -5.2; P<0.001). The 

results for the confirmatory secondary end points favored semaglutide over placebo (estimated between-

group difference in change in 6-minute walk distance, 14.3 m [95% CI, 3.7 to 24.9; P = 0.008]; win ratio for 

hierarchical composite end point, 1.58 [95% CI, 1.29 to 1.94; P<0.001]; and estimated treatment ratio for 

change in CRP level, 0.67 [95% CI, 0.55 to 0.80; P<0.001]). Serious adverse events were reported in 55 

participants (17.7%) in the semaglutide group and 88 (28.8%) in the placebo group. 

CONCLUSIONS 
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Among patients with obesity-related heart failure with preserved ejection fraction and type 2 diabetes, 

semaglutide led to larger reductions in heart failurerelated symptoms and physical limitations and greater 

weight loss than placebo at 1 year. 
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Abstract 

The aim of this study was to analyse the association between sleep timing, eating behavior, and risk of 

obesity. The study included 1577 participants with an average age of 19.5 +/- 4.8 (range: 13-40) y, women: 

76%. Each participant provided personal information and filled out five questionnaires: the Munich 

Chronotype Questionnaire, the Pittsburgh Sleep Quality Index, the Zung Self-Rating Depression Scale, the 

Yale Food Addiction Scale, and the Dutch Eating Behavior Questionnaire. Restrained (OR 1.54, 95% CI 1.24-

1.92), external (OR 1.67, 95% CI 1.34-2.10), and emotional (OR 2.31, 95% CI 1.79-2.98) eating behaviors, 

were found to be independently associated with food addiction. Obesity was positively associated with 

restrained (beta = 0.41), and emotional (beta = 0.12) eating behaviours in 13-40-y-olds and with food 

addiction (beta = 0.12) in 13-20-y-olds. Poor sleep quality was positively associated with all three types of 

eating behavior (beta = 0.10-0.15). Restrained eating behavior was negatively associated with chronotype 

(beta = -0.08). Emotional eating behavior was more often observed in females (beta = -0.18) and in 

persons with depression (beta = 0.16). Social jetlag was associated with the external eating behavior (beta 

= 0.09) in 13-20-y-olds. Promising direction for further research in the field of chrononutrition is to study 

the relationship between chronotype, restrained eating behavior, and obesity. 
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20-Efficacy and Safety of GLP-1 Medicines for Type 2 Diabetes and Obesity 
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Abstract 

The development of glucagon-like peptide 1 receptor agonists (GLP-1RA) for type 2 diabetes and obesity 

was followed by data establishing the cardiorenal benefits of GLP-1RA in select patient populations. In 

ongoing trials investigators are interrogating the efficacy of these agents for new indications, including 

metabolic liver disease, peripheral artery disease, Parkinson disease, and Alzheimer disease. The success 

of GLP-1-based medicines has spurred the development of new molecular entities and combinations with 

unique pharmacokinetic and pharmacodynamic profiles, exemplified by tirzepatide, a GIP-GLP-1 receptor 

coagonist. Simultaneously, investigational molecules such as maritide block the GIP and activate the GLP-

1 receptor, whereas retatrutide and survodutide enable simultaneous activation of the glucagon and GLP-

1 receptors. Here I highlight evidence establishing the efficacy of GLP-1-based medicines, while discussing 

data that inform safety, focusing on muscle strength, bone density and fractures, exercise capacity, 

gastrointestinal motility, retained gastric contents and anesthesia, pancreatic and biliary tract disorders, 

and the risk of cancer. Rapid progress in development of highly efficacious GLP-1 medicines, and 

anticipated differentiation of newer agents in subsets of metabolic disorders, will provide greater 

opportunities for use of personalized medicine approaches to improve the health of people living with 

cardiometabolic disorders. 
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Abstract 

BACKGROUND Obesity is a known risk factor for heart failure with preserved ejection fraction (HFpEF) and 

is considered a distinct phenotype with more concentric remodeling. Epicardial adipose tissue (EAT) is 

also increased in obesity-related HFpEF and is associated with adverse events. OBJECTIVES The cardiac 

magnetic resonance (CMR) substudy of the SUMMIT trial aimed to examine the effects of tirzepatide on 

cardiac structure and function with the underlying hypothesis that it would reduce left ventricular (LV) 

mass and EAT in obesity-related HFpEF. METHODS A total of 175 patients with obesity-related HFpEF from 

the parent study of tirzepatide (2.5 mg subcutaneously weekly, increasing to a maximum of 15 mg weekly) 

or matching placebo underwent CMR at baseline, which consisted of multiplanar cine imaging. A total of 

106 patients completed the CMR and had adequate image quality for analysis of LV and left atrial structure 

and function and paracardiac (epicardial plus pericardial) adipose tissue at both baseline and 52 weeks. 

The prespecified primary endpoint of this substudy was between-group changes in LV mass. RESULTS LV 

mass decreased by 11 g (95% CI:-19 to-4 g) in the treated group (n = 50) when corrected for placebo (n = 

56) (P = 0.004). Paracardiac adipose tissue decreased in the treated group by 45 mL (95% CI:-69 to-22 mL) 

when corrected for placebo (P < 0.001). The change in LV mass in the treated group correlated with 

changes in body weight (P < 0.02) and tended to correlate with changes in waist circumference and blood 

pressure (P = 0.06 for both). The LV mass change also correlated with changes in LV end-diastolic volume 

and left atrial end-diastolic and end-systolic volumes (P < 0.03 for all). CONCLUSIONS The CMR substudy 

of the SUMMIT trial demonstrated that tirzepatide therapy in obesity-related HFpEF led to reduced LV 

mass and paracardiac adipose tissue as compared with placebo, and the change in LV mass paralleled 

weight loss. These physiologic changes may contribute to the reduction in heart failure events seen in the 

main SUMMIT trial. (A Study of Tirzepatide [LY3298176] in Participants With Heart Failure With Preserved 

Ejection Fraction [HFpEF] and Obesity: The SUMMIT Trial; NCT04847557) (JACC. 2025;85:699-706) (c) 

2025 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This 

is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/). 
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Abstract 

Importance The effect of continued treatment with tirzepatide on maintaining initial weight reduction is 

unknown.Objective To assess the effect of tirzepatide, with diet and physical activity, on the maintenance 

of weight reduction.Design, Setting, and Participants This phase 3, randomized withdrawal clinical trial 

conducted at 70 sites in 4 countries with a 36-week, open-label tirzepatide lead-in period followed by a 

52-week, double-blind, placebo-controlled period included adults with a body mass index greater than or 

equal to 30 or greater than or equal to 27 and a weight-related complication, excluding 

diabetes.Interventions Participants (n = 783) enrolled in an open-label lead-in period received once-

weekly subcutaneous maximum tolerated dose (10 or 15 mg) of tirzepatide for 36 weeks. At week 36, a 

total of 670 participants were randomized (1:1) to continue receiving tirzepatide (n = 335) or switch to 

placebo (n = 335) for 52 weeks.Main Outcomes and MeasuresThe primary end point was the mean 

percent change in weight from week 36 (randomization) to week 88. Key secondary end points included 

the proportion of participants at week 88 who maintained at least 80% of the weight loss during the lead-

in period.Results Participants (n = 670; mean age, 48 years; 473 [71%] women; mean weight, 107.3 kg) 

who completed the 36-week lead-in period experienced a mean weight reduction of 20.9%. The mean 

percent weight change from week 36 to week 88 was -5.5% with tirzepatide vs 14.0% with placebo 

(difference, -19.4% [95% CI, -21.2% to -17.7%]; P < .001). Overall, 300 participants (89.5%) receiving 

tirzepatide at 88 weeks maintained at least 80% of the weight loss during the lead-in period compared 

with 16.6% receiving placebo (P < .001). The overall mean weight reduction from week 0 to 88 was 25.3% 

for tirzepatide and 9.9% for placebo. The most common adverse events were mostly mild to moderate 

gastrointestinal events, which occurred more commonly with tirzepatide vs placebo.Conclusions and 

Relevance In participants with obesity or overweight, withdrawing tirzepatide led to substantial regain of 

lost weight, whereas continued treatment maintained and augmented initial weight reduction.Trial 

RegistrationClinicalTrials.gov Identifier: NCT04660643 
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23-Strengths and Limitations of BMI in the Diagnosis of Obesity: What is the Path Forward? 
 

Sweatt, K (Sweatt, Katherine) [1] ; Garvey, WT (Garvey, W. Timothy) [1] ; Martins, C (Martins, 
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Abstract 

Purpose of ReviewThis review aims to discuss strengths and limitations of body mass index (BMI) in 

diagnosing obesity, the use of alternative anthropometric measurements, and potential new technology 

that may change the future of obesity diagnosis and management.Recent FindingsThe diagnosis of obesity 

requires the anthropometric assessment of adiposity. In clinical settings, this should include BMI with 

confirmation that elevated BMI represents excess adiposity and a measure of fat distribution (i.e., waist 

circumference (WC), waist to height ratio (WHtR), or WC divided by height0.5 (WHR.5R). Digital 

anthropometry and bioelectric impedance (BIA) can estimate fat distribution and be feasibly employed in 

the clinic. In addition, the diagnosis should include a clinical component assessing the presence and 

severity of weight-related complications.SummaryAs anthropometric measures used in the diagnosis of 

obesity, BMI is generally sufficient if confirmed to represent excess adiposity, and there are advantages 

to the use of WHtR over WC to assess fat distribution. BIA and digital anthropometry have the potential 

to provide accurate measures of fat mass and distribution in clinical settings. There should also be a clinical 

evaluation for the presence and severity of obesity complications that can be used to stage the disease. 
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Abstract 

IntroductionThis survey of international experts in obesity management was conducted to achieve 

consensus on standardized definitions and to identify areas of consensus and non-consensus in metabolic 

bariatric surgery (MBS) to assist in an algorithm of clinical practice guidelines for the management of 

obesity.MethodsA three-round Delphi survey with 136 statements was conducted by 43 experts in obesity 

management comprising 26 bariatric surgeons, 4 endoscopists, 8 endocrinologists, 2 nutritionists, 2 

counsellors, an internist, and a pediatrician spanning six continents over a 2-day meeting in Hamburg, 

Germany. To reduce bias, voting was unanimous, and the statements were neither favorable nor 

unfavorable to the issue voted or evenly balanced between favorable and unfavorable. Consensus was 

defined as >= 70% inter-voter agreement.ResultsConsensus was reached on all 15 essential definitional 

and reporting statements, including initial suboptimal clinical response, baseline weight, recurrent weight 

gain, conversion, and revision surgery. Consensus was reached on 95/121 statements on the type of 

surgical procedures favoring Roux-en-Y gastric bypass, sleeve gastrectomy, and endoscopic sleeve 

gastroplasty. Moderate consensus was reached for sleeve gastrectomy single-anastomosis 

duodenoileostomy and none on the role of intra-gastric balloons. Consensus was reached for MBS in 

patients > 65 and < 18 years old, with a BMI > 50 kg/m(2), and with various obesity-related complications 

such as type 2 diabetes, liver, and kidney disease.ConclusionsIn this survey of 43 multi-disciplinary experts, 

consensus was reached on standardized definitions and reporting standards applicable to the whole 

medical community. An algorithm for treating patients with obesity was explored utilizing a thoughtful 

multimodal approach. 
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Abstract 

Background: Kombucha, a fermented beverage obtained from a Symbiotic Culture of Bacteria and Yeast, 

has shown potential in modulating gut microbiota, although no clinical trials have been done. Objectives: 

We aimed to evaluate the effects of regular black tea kombucha consumption on intestinal health in 

individuals with and without obesity. Methods: A pre-post clinical intervention study was conducted 

lasting 8 wk. Forty-six participants were allocated into 2 groups: normal weight + black tea kombucha (n 

= 23); and obese + black tea kombucha (n = 23). Blood, urine, and stool samples were collected at baseline 

(T0) and after 8 wk of intervention (T8). Results: A total of 145 phenolic compounds were identified in the 

kombucha, primarily flavonoids (81%) and phenolic acids (19%). Kombucha favored commensal bacteria 

such as Bacteroidota and Akkermanciaceae, especially in the obese group. Subdoligranulum, a butyrate 

producer, also increased in the obese group after kombucha consumption (P = 0.031). Obesity-associated 

genera Ruminococcus and Dorea were elevated in the obese group at baseline (P < 0.05) and reduced 

after kombucha consumption, becoming similar to the normal weight group (Ruminococcus: obese T8 x 

normal weight T8: P = 0.27; Dorea: obese T8 x normal weight T0: P = 0.57; obese T8 x normal weight T8: 

P = 0.32). Fungal diversity increased, with a greater abundance of Saccharomyces in both groups and 

reductions in Exophiala and Rhodotorula, particularly in the obese group. Pichia and Dekkera, key 

microorganisms in kombucha, were identified as biomarkers after the intervention. Conclusions: Regular 

kombucha consumption positively influenced gut microbiota in both normal and obese groups, with more 

pronounced effects in the obese group, suggesting that it may be especially beneficial for those 

individuals. 
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Abstract 

Purpose of ReviewTo provide an update on current obesity prevalence trends and summarize the 

available evidence suggesting a possible plateau or stabilization in obesity rates after the previous sudden 

global rise.Recent FindingsThe escalating global obesity epidemic represents one of the most serious 

public health challenges. There have been some indications that in high-income populations, the rate of 

obesity increase in adults has been stabilized after the decade 2000-2010, suggesting a possible plateau. 

Current evidence also suggests that obesity rates have been stabilized in children and adolescents of most 

economically advanced countries since 2000, which is possibly related to healthier dietary habits and 

increased levels of physical activity. On the other hand, there is a steady uninterrupted rise in low-income 

nations, and the universal trend is obesity escalation rather than slowdown, mainly driven by sharp 

increases in the obesity prevalence of low-income populations. Furthermore, an increasing number of 

high- and middle-income countries are currently experiencing an epidemic of severe obesity. In high-

income populations, severe obesity is expected to double its prevalence from 10 to 20% between 2020 

and 2035, posing an enormous threat for healthcare systems. Even if transiently stabilized, the obesity 

prevalence remains globally at unacceptably high levels, and there is no guarantee that the current 

stability (if any) will be maintained for long.SummaryIn this review, we explore the underlying drivers of 

the global obesity epidemic; we provide possible explanations for the reported slowdown of the obesity 

rates in some countries; and we overall take a critical perspective on the obesity plateau hypothesis, 

emphasizing the urgent need for immediate effective actions at population and regional level in order to 

halt the alarming obesity escalation and its serious health risks. 
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Abstract 

Importance Thirteen human malignant neoplasms have been identified as obesity-associated cancers 

(OACs), ie, the presence of excess body fat is associated with increased risk of developing cancer and 

worse prognosis in patients with these specific tumors. The glucagon-like peptide receptor agonist (GLP-

1RA) class of pharmaceuticals are effective agents for the treatment of type 2 diabetes (T2D) and for 

achieving weight loss, but the association of GLP-1RAs with the incident risk of 13 OACs is unclear. 

Objective To compare the incident risk of each of the 13 OACs in patients with T2D who were prescribed 

GLP-1RAs vs insulins or metformin. Design, Setting, and Participants This retrospective cohort study was 

based on a nationwide multicenter database of electronic health records (EHRs) of 113 million US patients. 

The study population included 1 651 452 patients with T2D who had no prior diagnosis of OACs and were 

prescribed GLP-1RAs, insulins, or metformin during March 2005 to November 2018. Data analysis was 

conducted on April 26, 2024. Exposures Prescription of GLP-1RAs, insulins, or metformin. Main Outcomes 

and Measures Incident (first-time) diagnosis of each of the 13 OACs occurring during a 15-year follow-up 

after the exposure was examined using Cox proportional hazard and Kaplan-Meier survival analyses with 

censoring applied. Hazard ratios (HRs), cumulative incidences, and 95% CIs were calculated. All models 

were adjusted for confounders at baseline by propensity-score matching baseline covariates. Results In 

the study population of 1 651 452 patients with T2D (mean [SD] age, 59.8 [15.1] years; 827 873 [50.1%] 

male and 775 687 [47.0%] female participants; 5780 [0.4%] American Indian or Alaska Native, 65 893 

[4.0%] Asian, 281 242 [17.0%] Black, 13 707 [0.8%] Native Hawaiian or Other Pacific Islander, and 1 000 

780 [60.6%] White participants), GLP-1RAs compared with insulin were associated with a significant risk 

reduction in 10 of 13 OACs, including in gallbladder cancer (HR, 0.35; 95% CI, 0.15-0.83), meningioma (HR, 

0.37; 95% CI, 0.18-0.74), pancreatic cancer (HR, 0.41; 95% CI, 0.33-0.50), hepatocellular carcinoma (HR, 

0.47; 95% CI, 0.36-0.61), ovarian cancer (HR, 0.52; 95% CI, 0.03-0.74), colorectal cancer (HR, 0.54; 95% CI, 

0.46-0.64), multiple myeloma (HR, 0.59; 95% CI, 0.44-0.77), esophageal cancer (HR, 0.60; 95% CI, 0.42-

0.86), endometrial cancer (HR, 0.74; 95% CI, 0.60-0.91), and kidney cancer (HR, 0.76; 95% CI, 0.64-0.91). 

Although not statistically significant, the HR for stomach cancer was less than 1 among patients who took 

GLP-1RAs compared with those who took insulin (HR, 0.73; 95% CI, 0.51-1.03). GLP-1RAs were not 

associated with a reduced risk of postmenopausal breast cancer or thyroid cancer. Of those cancers that 
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showed a decreased risk among patients taking GLP-1RAs compared with those taking insulin, HRs for 

patients taking GLP-1RAs vs those taking metformin for colorectal and gallbladder cancer were less than 

1, but the risk reduction was not statistically significant. Compared with metformin, GLP-1RAs were not 

associated with a decreased risk of any cancers, but were associated with an increased risk of kidney 

cancer (HR, 1.54; 95% CI, 1.27-1.87). Conclusions and Relevance In this study, GLP-1RAs were associated 

with lower risks of specific types of OACs compared with insulins or metformin in patients with T2D. 

These findings provide preliminary evidence of the potential benefit of GLP-1RAs for cancer prevention in 

high-risk populations and support further preclinical and clinical studies for the prevention of certain 

OACs. 

Keywords 

Keywords Plus 

BREAST-CANCER 
 

  



 
 

Obesity 

28-Discontinuation and Reinitiation of Dual-Labeled GLP-1 Receptor Agonists Among US Adults With 

Overweight or Obesity 

Rodriguez, PJ (Rodriguez, Patricia J.) [1] ; Zhang, V (Zhang, Vincent) [2] ; Gratzl, S (Gratzl, 
Samuel) [1] ; Do, D (Do, Duy) [1] ; Cartwright, BG (Goodwin Cartwright, Brianna) [1] ; Baker, C (Baker, 
Charlotte) [1] ; Gluckman, TJ (Gluckman, Ty J.) [3] ; Stucky, N (Stucky, Nicholas) [1] ; Emanuel, 
EJ (Emanuel, Ezekiel J.) [2] (provided by Clarivate) ,Source JAMA NETWORK OPEN,Volume 8 ,Issue 1,DOI 
10.1001/jamanetworkopen.2024.57349,Article Number e2457349,Published JAN 31 2025,Indexed 
2025-02-09,Document Type Article 

Abstract 

Importance Adherence to glucagon-like peptide-1 receptor agonists (GLP-1 RAs) is important for their 

effectiveness. Discontinuation and reinitiation patterns are not well understood. Objective To describe 

rates of and factors associated with discontinuation and subsequent reinitiation of GLP-1 RAs among 

adults with overweight or obesity. Design, Setting, and Participants In this retrospective cohort study, 125 

474 adults with overweight or obesity newly initiated treatment with a dual-labeled GLP-1 RA (liraglutide, 

semaglutide, or tirzepatide) between January 1, 2018, and December 31, 2023, with a baseline body mass 

index of 27 or more, an available weight measurement within 60 days before initiation, and regular care 

in the year before initiation were identified using electronic health record data from a collective of US 

health care systems. Patients were followed up for up to 2 years to assess discontinuation and for 2 

additional years to assess reinitiation. Exposure Patients were stratified by presence of type 2 diabetes at 

baseline. Main Outcomes and MeasuresProportions of patients discontinuing and reinitiating GLP-1 RA 

were estimated from Kaplan-Meier models. Associations of sociodemographic characteristics, health 

factors, weight changes, and gastrointestinal adverse events with discontinuation and reinitiation 

outcomes were modeled using time-varying Cox proportional hazards regression models. All analyses 

were conducted separately for patients with and patients without type 2 diabetes. Results In this cohort 

study of 125 474 adults (mean [SD] age, 54.4 [13.1] years; 82 063 women [65.4%]), 76 524 (61.0%) had 

type 2 diabetes. One-year discontinuation was significantly higher for patients without type 2 diabetes 

(64.8% [95% CI, 64.4%-65.2%]) compared with those with type 2 diabetes (46.5% [95% CI, 46.2%-46.9%]). 

Higher weight loss (1% reduction in weight from baseline was associated with a 3.1% [95% CI, 2.9%-3.2%] 

lower hazard of discontinuation for patients with type 2 diabetes and a 3.3% [95% CI, 3.2%-3.5%] lower 

hazard of discontinuation for patients without type 2 diabetes) and higher income (type 2 diabetes only; 

>$80 000: hazard ratio [HR], 0.72 [95% CI, 0.69-0.76]) were significantly associated with lower rates of 

discontinuation, while moderate or severe incident gastrointestinal adverse events were associated with 

a higher hazard of discontinuation (with type 2 diabetes: HR, 1.38 [95% CI, 1.31-1.45]; without type 2 
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diabetes: HR, 1.19 [95% CI, 1.12-1.27]). Of 41 792 patients who discontinued and had a discontinuation 

weight measurement available, 1-year reinitiation was lower for those without type 2 diabetes (36.3% 

[95% CI, 35.6%-37.0%]) compared with those with type 2 diabetes (47.3% [95% CI, 46.6%-48.0%]). Weight 

regain of 1% from discontinuation was significantly associated with increased hazards of reinitiation of 

2.3% (95% CI, 1.9%-2.8%) for patients with type 2 diabetes and 2.8% (95% CI, 2.4%-3.2%) for patients 

without type 2 diabetes. Conclusions and Relevance In this cohort study, most patients with overweight 

or obesity discontinued GLP-1 RA therapy within 1 year, but those without type 2 diabetes had higher 

discontinuation rates and lower reinitiation rates. Inequities in access and adherence to effective 

treatments have the potential to exacerbate disparities in obesity. 
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Abstract 

Obesity promotes adipose tissue inflammation and leads to impaired local but also systemic immune cell 

homeostasis. This chronic low-grade inflammation plays a significant role in the development of obesity-

associated secondary diseases such as metabolic associated fatty liver disease or cancer. The spleen as 

the central organ of immune cell regulation is anatomically directly connected to the visceral adipose 

tissue and the liver via the portal vein circulation. However, the inter-organ crosstalk and linkage between 

obesity-induced systemic, hepatic and splenic immune cell dysregulation is not clearly outlined. In this 

study blood, spleen, and liver immune cells of non-obese wildtype vs. leptin deficient obese BTBR mice 

were isolated and analyzed in terms of leukocyte composition by flow cytometry. Significant differences 

between circulating, spleen- and liver-resident immune cell distribution revealed, that obesity-induced 

hepatic and systemic immune cell dysregulation is distinct from splenic immune cell reprogramming. Fatty 

liver inflammation was associated with splenic myeloid derived suppressor cell (MDSC) and natural killer 

T cell (NKT) enrichment whereas loss of hepatic T and B cells was not reflected by the splenic lymphocyte 

landscape. Correlation analysis confirmed a selective strong positive correlation between spleen and liver 

MDSC and NKT cell distribution indicating that the spleen-liver axis modulates obesity-induced immune 

dysregulation in a cell-specific manner. Similar results were observed in a diet-induced obesity mouse 

model. These data provide novel insights into the role of the spleen-liver axis in obesity-induced 

inflammation and foster the understanding of obesity-associated complications such as fatty liver disease 

and cancer. 
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Abstract 

Background In the American population, the relationship between the triglyceride-glucose (TyG) index 

and TYG combined with indicators of obesity and cardiovascular disease (CVD) and its mortality has been 

less well studied.Methods This cross-sectional study included 11,937 adults from the National Health and 

Nutrition Examination Survey (NHANES) 2003-2018. Cox proportional hazards model, binary logistic 

regression analyses, restricted cubic spline (RCS), and receiver operating characteristic (ROC) were used 

to analyze the relationship between TyG and its combined obesity-related indicators and CVD and its 

mortality. Mediation analysis explored the mediating role of glycated hemoglobin and insulin in the above 

relationships.Results In this study, except for no significant association between TyG and CVD mortality, 

TyG, TyG-WC, TyG-WHtR, and TyG-BMI were significantly and positively associated with CVD and CVD 

mortality. TyG-WHtR is the strongest predictor of CVD mortality (HR 1.66, 95% CI 1.21-2.29). The TyG 

index correlated better with the risk of coronary heart disease (OR 2.52, 95% CI 1.66-3.83). TyG-WC 

correlated best with total CVD (OR 2.37, 95% CI 1.77-3.17), congestive heart failure (OR 2.14, 95% CI 1.31-

3.51), and angina pectoris (OR 2.38, 95% CI 1.43-3.97). TyG-WHtR correlated best with myocardial 

infarction (OR 2.24, 95% CI 1.45-3.44). RCS analyses showed that most of the above relationships were 

linear (P-overall < 0.0001, P-nonlinear > 0.05). Otherwise, ROC curves showed that TyG-WHtR and TyG-

WC had more robust diagnostic efficacy than TyG. In mediation analyses, glycated hemoglobin mediated 

in all the above relationships and insulin-mediated in partial relationships.Conclusions TyG-WC and TyG-

WtHR enhance CVD mortality prediction, diagnostic efficacy of CVD and its mortality, and correlation with 

some CVD over and above the current hottest TyG. TyG-WC and TyG-WtHR are expected to become more 

effective metrics for identifying populations at early risk of cardiovascular disease and improve risk 

stratification. 
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Abstract 

Background Semaglutide, a GLP-1 receptor agonist, reduces the risk of major adverse cardiovascular 

events (MACE) in people with overweight or obesity, but the effects of this drug on outcomes in patients 

with atherosclerotic cardiovascular disease and heart failure are unknown. We report a prespecified 

analysis of the effect of once-weekly subcutaneous semaglutide 24 mg on ischaemic and heart failure 

cardiovascular outcomes. We aimed to investigate if semaglutide was beneficial in patients with 

atherosclerotic cardiovascular disease with a history of heart failure compared with placebo; if there was 

a difference in outcome in patients designated as having heart failure with preserved ejection fraction 

compared with heart failure with reduced ejection fraction; and if the efficacy and safety of semaglutide 

in patients with heart failure was related to baseline characteristics or subtype of heart failure. Methods 

The SELECT trial was a randomised, double-blind, multicentre, placebo-controlled, event-driven phase 3 

trial in 41 countries. Adults aged 45 years and older, with a BMI of 27 kg/m(2) or greater and established 

cardiovascular disease were eligible for the study. Patients were randomly assigned (1:1) with a block size 

of four using an interactive web response system in a double-blind manner to escalating doses of once-

weekly subcutaneous semaglutide over 16 weeks to a target dose of 24 mg, or placebo. In a prespecified 

analysis, we examined the effect of semaglutide compared with placebo in patients with and without a 

history of heart failure at enrolment, subclassified as heart failure with preserved ejection fraction, heart 

failure with reduced ejection fraction, or unclassified heart failure. Endpoints comprised MACE (a 

composite of non-fatal myocardial infarction, non-fatal stroke, and cardiovascular death); a composite 

heart failure outcome (cardiovascular death or hospitalisation or urgent hospital visit for heart failure); 

cardiovascular death; and all-cause death. The study is registered with ClinicalTrials.gov, NCT03574597. 

Findings Between Oct 31, 2018, and March 31, 2021, 17 604 patients with a mean age of 616 years (SD 

89) and a mean BMI of 334 kg/m(2) 2 (50) were randomly assigned to receive semaglutide (8803 [500%] 

patients) or placebo (8801 [500%] patients). 4286 (243%) of 17 604 patients had a history of investigator-

defined heart failure at enrolment: 2273 (530%) of 4286 patients had heart failure with preserved ejection 

fraction, 1347 (314%) had heart failure with reduced ejection fraction, and 666 (155%) had unclassified 
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heart failure. Baseline characteristics were similar between patients with and without heart failure. 

Patients with heart failure had a higher incidence of clinical events. Semaglutide improved all outcome 

measures in patients with heart failure at random assignment compared with those without heart failure 

(hazard ratio [HR] 072, 95% CI 060-087 for MACE; 079, 064-098 for the heart failure composite endpoint; 

076, 059-097 for cardiovascular death; and 081, 066-100 for all-cause death; all p interaction > 0 19 ). 

Treatment with semaglutide resulted in improved outcomes in both the heart failure with reduced 

ejection fraction (HR 065, 95% CI 049-087 for MACE; 079, 058-108 for the composite heart failure 

endpoint) and heart failure with preserved ejection fraction groups (069, 051-091 for MACE; 075, 052-

107 for the composite heart failure endpoint), although patients with heart failure with reduced ejection 

fraction had higher absolute event rates than those with heart failure with preserved ejection fraction. 

For MACE and the heart failure composite, there were no significant differences in benefits across baseline 

age, sex, BMI, New York Heart Association status, and diuretic use. Serious adverse events were less 

frequent with semaglutide versus placebo, regardless of heart failure subtype. Interpretation In patients 

with atherosclerotic cardiovascular diease and overweight or obesity, treatment with semaglutide 24 mg 

reduced MACE and composite heart failure endpoints compared with placebo in those with and without 

clinical heart failure, regardless of heart failure subtype. Our findings could facilitate prescribing and result 

in improved clinical outcomes for this patient group. Funding Novo Nordisk. Copyright (c) 2024 The 

Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license. 
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Abstract 

The American Diabetes Association (ADA) "Standards of Care in Diabetes" includes the ADA's current 

clinical practice recommendations and is intended to provide the components of diabetes care, general 

treatment goals and guidelines, and tools to evaluate quality of care. Members of the ADA Professional 

Practice Committee, an interprofessional expert committee, are responsible for updating the Standards 

of Care annually, or more frequently as warranted. For a detailed description of ADA standards, 

statements, and reports, as well as the evidence-grading system for ADA's clinical practice 

recommendations and a full list of Professional Practice Committee members, please refer to Introduction 

and Methodology. Readers who wish to comment on the Standards of Care are invited to do so at 

professional.diabetes.org/SOC. 
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Abstract 

Background Over the past several decades, the overweight and obesity epidemic in the USA has resulted 

in a significant health and economic burden. Understanding current trends and future trajectories at both 

national and state levels is crucial for assessing the success of existing interventions and informing future 

health policy changes. We estimated the prevalence of overweight and obesity from 1990 to 2021 with 

forecasts to 2050 for children and adolescents (aged 5-24 years) and adults (aged >= 25 years) at the 

national level. Additionally, we derived state-specific estimates and projections for older adolescents 

(aged 15-24 years) and adults for all 50 states and Washington, DC. 

Methods In this analysis, self-reported and measured anthropometric data were extracted from 134 

unique sources, which included all major national surveillance survey data. Adjustments were made to 

correct for self-reporting bias. For individuals older than 18 years, overweight was defined as having a BMI 

of 25 kg/m(2) to less than 30 kg/m(2) and obesity was defined as a BMI of 30 kg/m(2) or higher, and for 

individuals younger than 18 years definitions were based on International Obesity Task Force criteria. 

Historical trends of overweight and obesity prevalence from 1990 to 2021 were estimated using 

spatiotemporal Gaussian process regression models. A generalised ensemble modelling approach was 

then used to derive projected estimates up to 2050, assuming continuation of past trends and patterns. 

All estimates were calculated by age and sex at the national level, with estimates for older adolescents 

(aged 15-24 years) and adults aged (>= 25 years) also calculated for 50 states and Washington, DC. 95% 

uncertainty intervals (UIs) were derived from the 2 center dot 5th and 97 center dot 5th percentiles of 

the posterior distributions of the respective estimates. 

Findings In 2021, an estimated 15 center dot 1 million (95% UI 13 center dot 5-16 center dot 8) children 

and young adolescents (aged 5-14 years), 21 center dot 4 million (20 center dot 2-22 center dot 6) older 

adolescents (aged 15-24 years), and 172 million (169-174) adults (aged >= 25 years) had overweight or 

obesity in the USA. Texas had the highest age-standardised prevalence of overweight or obesity for male 
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adolescents (aged 15-24 years), at 52 center dot 4% (47 center dot 4-57 center dot 6), whereas Mississippi 

had the highest for female adolescents (aged 15-24 years), at 63 center dot 0% (57 center dot 0-68 center 

dot 5). Among adults, the prevalence of overweight or obesity was highest in North Dakota for males, 

estimated at 80 center dot 6% (78 center dot 5-82 center dot 6), and in Mississippi for females at 79 center 

dot 9% (77 center dot 8-81 center dot 8). The prevalence of obesity has outpaced the increase in 

overweight over time, especially among adolescents. Between 1990 and 2021, the percentage change in 

the age-standardised prevalence of obesity increased by 158 center dot 4% (123 center dot 9-197 center 

dot 4) among male adolescents and 185 center dot 9% (139 center dot 4-237 center dot 1) among female 

adolescents (15-24 years). For adults, the percentage change in prevalence of obesity was 123 center dot 

6% (112 center dot 4-136 center dot 4) in males and 99 center dot 9% (88 center dot 8-111 center dot 1) 

in females. Forecast results suggest that if past trends and patterns continue, an additional 3 center dot 

33 million children and young adolescents (aged 5-14 years), 3 center dot 41 million older adolescents 

(aged 15-24 years), and 41 center dot 4 million adults (aged >= 25 years) will have overweight or obesity 

by 2050. By 2050, the total number of children and adolescents with overweight and obesity will reach 43 

center dot 1 million (37 center dot 2-47 center dot 4) and the total number of adults with overweight and 

obesity will reach 213 million (202-221). In 2050, in most states, a projected one in three adolescents 

(aged 15-24 years) and two in three adults (>= 25 years) will have obesity. Although southern states, such 

as Oklahoma, Mississippi, Alabama, Arkansas, West Virginia, and Kentucky, are forecast to continue to 

have a high prevalence of obesity, the highest percentage changes from 2021 are projected in states such 

as Utah for adolescents and Colorado for adults. 

Interpretation Existing policies have failed to address overweight and obesity. Without major reform, the 

forecasted trends will be devastating at the individual and population level, and the associated disease 

burden and economic costs will continue to escalate. Stronger governance is needed to support and 

implement a multifaceted whole-system approach to disrupt the structural drivers of overweight and 

obesity at both national and local levels. Although clinical innovations should be leveraged to treat and 

manage existing obesity equitably, population-level prevention remains central to any intervention 

strategies, particularly for children and adolescents. Copyright (c) 2024 The Author(s). Published by 

Elsevier Ltd. 
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Abstract 

Background Over the past several decades, the overweight and obesity epidemic in the USA has resulted 

in a significant health and economic burden. Understanding current trends and future trajectories at both 

national and state levels is crucial for assessing the success of existing interventions and informing future 

health policy changes. We estimated the prevalence of overweight and obesity from 1990 to 2021 with 

forecasts to 2050 for children and adolescents (aged 5-24 years) and adults (aged >= 25 years) at the 

national level. Additionally, we derived state-specific estimates and projections for older adolescents 

(aged 15-24 years) and adults for all 50 states and Washington, DC. 

Methods In this analysis, self-reported and measured anthropometric data were extracted from 134 

unique sources, which included all major national surveillance survey data. Adjustments were made to 

correct for self-reporting bias. For individuals older than 18 years, overweight was defined as having a BMI 

of 25 kg/m(2) to less than 30 kg/m(2) and obesity was defined as a BMI of 30 kg/m(2) or higher, and for 

individuals younger than 18 years definitions were based on International Obesity Task Force criteria. 

Historical trends of overweight and obesity prevalence from 1990 to 2021 were estimated using 

spatiotemporal Gaussian process regression models. A generalised ensemble modelling approach was 

then used to derive projected estimates up to 2050, assuming continuation of past trends and patterns. 

All estimates were calculated by age and sex at the national level, with estimates for older adolescents 

(aged 15-24 years) and adults aged (>= 25 years) also calculated for 50 states and Washington, DC. 95% 

uncertainty intervals (UIs) were derived from the 2 center dot 5th and 97 center dot 5th percentiles of 

the posterior distributions of the respective estimates. 

Findings In 2021, an estimated 15 center dot 1 million (95% UI 13 center dot 5-16 center dot 8) children 

and young adolescents (aged 5-14 years), 21 center dot 4 million (20 center dot 2-22 center dot 6) older 

adolescents (aged 15-24 years), and 172 million (169-174) adults (aged >= 25 years) had overweight or 

obesity in the USA. Texas had the highest age-standardised prevalence of overweight or obesity for male 

adolescents (aged 15-24 years), at 52 center dot 4% (47 center dot 4-57 center dot 6), whereas Mississippi 



 
 

Obesity 

had the highest for female adolescents (aged 15-24 years), at 63 center dot 0% (57 center dot 0-68 center 

dot 5). Among adults, the prevalence of overweight or obesity was highest in North Dakota for males, 

estimated at 80 center dot 6% (78 center dot 5-82 center dot 6), and in Mississippi for females at 79 center 

dot 9% (77 center dot 8-81 center dot 8). The prevalence of obesity has outpaced the increase in 

overweight over time, especially among adolescents. Between 1990 and 2021, the percentage change in 

the age-standardised prevalence of obesity increased by 158 center dot 4% (123 center dot 9-197 center 

dot 4) among male adolescents and 185 center dot 9% (139 center dot 4-237 center dot 1) among female 

adolescents (15-24 years). For adults, the percentage change in prevalence of obesity was 123 center dot 

6% (112 center dot 4-136 center dot 4) in males and 99 center dot 9% (88 center dot 8-111 center dot 1) 

in females. Forecast results suggest that if past trends and patterns continue, an additional 3 center dot 

33 million children and young adolescents (aged 5-14 years), 3 center dot 41 million older adolescents 

(aged 15-24 years), and 41 center dot 4 million adults (aged >= 25 years) will have overweight or obesity 

by 2050. By 2050, the total number of children and adolescents with overweight and obesity will reach 43 

center dot 1 million (37 center dot 2-47 center dot 4) and the total number of adults with overweight and 

obesity will reach 213 million (202-221). In 2050, in most states, a projected one in three adolescents 

(aged 15-24 years) and two in three adults (>= 25 years) will have obesity. Although southern states, such 

as Oklahoma, Mississippi, Alabama, Arkansas, West Virginia, and Kentucky, are forecast to continue to 

have a high prevalence of obesity, the highest percentage changes from 2021 are projected in states such 

as Utah for adolescents and Colorado for adults. 

Interpretation Existing policies have failed to address overweight and obesity. Without major reform, the 

forecasted trends will be devastating at the individual and population level, and the associated disease 

burden and economic costs will continue to escalate. Stronger governance is needed to support and 

implement a multifaceted whole-system approach to disrupt the structural drivers of overweight and 

obesity at both national and local levels. Although clinical innovations should be leveraged to treat and 

manage existing obesity equitably, population-level prevention remains central to any intervention 

strategies, particularly for children and adolescents. Copyright (c) 2024 The Author(s). Published by 

Elsevier Ltd. 
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Abstract 

Background: In the STEP-HFpEF (NCT04788511) and STEP-HFpEF DM (NCT04916470) trials, the GLP-1 

receptor agonist semaglutide improved symptoms, physical limitations, bodyweight, and exercise 

function in people with obesity-related heart failure with preserved ejection fraction. In this prespecified 

pooled analysis of the STEP-HFpEF and STEP-HFpEF DM trials, we aimed to provide a more definitive 

assessment of the effects of semaglutide across a range of outcomes and to test whether these effects 

were consistent across key patient subgroups. Methods: We conducted a prespecified pooled analysis of 

individual patient data from STEP-HFpEF and STEP-HFpEF DM, randomised, double-blind, placebo-

controlled trials at 129 clinical research sites in 18 countries. In both trials, eligible participants were aged 

18 years or older, had heart failure with a left ventricular ejection fraction of at least 45%, a BMI of at least 

30 kg/m(2), New York Heart Association class II-IV symptoms, and a Kansas City Cardiomyopathy 

Questionnaire Clinical Summary Score (KCCQ-CSS; a measure of heart failure-related symptoms and 

physical limitations) of less than 90 points. In STEP-HFpEF, people with diabetes or glycated haemoglobin 

A(1c) concentrations of at least 65% were excluded, whereas for inclusion in STEP-HFpEF DM participants 

had to have been diagnosed with type 2 diabetes at least 90 days before screening and to have an HbA(1c) 

of 10% or lower. In both trials, participants were randomly assigned to either 24 mg semaglutide once 

weekly or matched placebo for 52 weeks. The dual primary endpoints were change from baseline to week 

52 in KCCQ-CSS and bodyweight in all randomly assigned participants. Confirmatory secondary endpoints 

included change from baseline to week 52 in 6-min walk distance, a hierarchical composite endpoint (all-

cause death, heart failure events, and differences in changes in KCCQ-CSS and 6-min walk distance); and 

C-reactive protein (CRP) concentrations. Heterogeneity in treatment effects was assessed across 

subgroups of interest. We assessed safety in all participants who received at least one dose of study drug. 

Findings: Between March 19, 2021 and March 9, 2022, 529 people were randomly assigned in STEP-HFpEF, 

and between June 27, 2021 and Sept 2, 2022, 616 were randomly assigned in STEP-HFpEF DM. Overall, 



 
 

Obesity 

1145 were included in our pooled analysis, 573 in the semaglutide group and 572 in the placebo group. 

Improvements in KCCQ-CSS and reductions in bodyweight between baseline and week 52 were 

significantly greater in the semaglutide group than in the placebo group (mean between-group difference 

for the change from baseline to week 52 in KCCQ-CSS 75 points [95% CI 53 to 98]; p<00001; mean 

between-group difference in bodyweight at week 52 -84% [-92 to -75]; p<00001). For the confirmatory 

secondary endpoints, 6-min walk distance (mean between-group difference at week 52 171 metres [92 

to 250]) and the hierarchical composite endpoint (win ratio 165 [142 to 191]) were significantly improved, 

and CRP concentrations (treatment ratio 064 [056 to 072]) were significantly reduced, in the semaglutide 

group compared with the placebo group (p<00001 for all comparisons). 

For the dual primary endpoints, the efficacy of semaglutide was largely consistent across multiple 

subgroups, including those defined by age, race, sex, BMI, systolic blood pressure, baseline CRP, and left 

ventricular ejection fraction. 161 serious adverse events were reported in the semaglutide group 

compared with 301 in the placebo group. Interpretation: In this prespecified pooled analysis of the STEP-

HFpEF and STEP-HFpEF DM trials, semaglutide was superior to placebo in improving heart failure-related 

symptoms and physical limitations, and reducing bodyweight in participants with obesity-related heart 

failure with preserved ejection fraction. These effects were largely consistent across patient demographic 

and clinical characteristics. Semaglutide was well tolerated. Copyright (c) 2024 Elsevier Ltd. All rights 

reserved. 
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36-Elucidating the role of diet in maintaining gut health to reduce the risk of obesity, cardiovascular and 

other age-related inflammatory diseases: recent challenges and future recommendations 
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Abstract 

A healthy balanced diet is crucial in protecting the immune system against infections and diseases. Poor 

diets, such as the Western diet, contribute to the development of metabolic diseases, hypertension, and 

obesity. Microbiota, primarily composed of different microorganisms and residing in the gastrointestinal 

tract (GIT), also play a significant role in maintaining gut health. Polyphenols and probiotics found in fruits, 

vegetables, whole grains, legumes, nuts, and seeds promote gut health and support the growth of 

beneficial bacteria. Different types of diets, their categories, and their impact on health are also 

mentioned. The relationship between diet, gut health, and the risk of developing obesity, cardiovascular 

diseases, and inflammatory diseases is discussed in this review article. The rationale behind the review 

concludes future recommendations for maintaining gut health and reducing the occurrence of obesity, 

cardiometabolic diseases, and other inflammatory diseases. There is also the need for standardized 

research methods, long-term studies, and translating scientific knowledge into practical dietary 

recommendations. 
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37-The triglyceride-glucose index and its obesity-related derivatives as predictors of all-cause and 

cardiovascular mortality in hypertensive patients: insights from NHANES data with machine learning 

analysis 
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Abstract 

BackgroundHypertension (HTN) is a global public health concern and a major risk factor for cardiovascular 

disease (CVD) and mortality. Insulin resistance (IR) plays a crucial role in HTN-related metabolic 

dysfunction, but its assessment remains challenging. The triglyceride-glucose (TyG) index and its 

derivatives (TyG-BMI, TyG-WC, and TyG-WHtR) have emerged as reliable IR markers. In this study, we 

evaluated their associations with all-cause and cardiovascular mortality in hypertensive patients using 

machine learning techniques.MethodsData from 9432 hypertensive participants in the National Health 

and Nutrition Examination Survey (NHANES) 1999-2018 were analysed. Cox proportional hazards models 

and restricted cubic splines were employed to explore mortality risk and potential nonlinear relationships. 

Machine learning models were utilized to assess the predictive value of the TyG index and its derivatives 

for mortality outcomes.ResultsThe TyG index and its derivatives were independent predictors of both all-

cause and cardiovascular mortality in hypertensive patients. The TyG-WHtR exhibited the strongest 

association, with each 1-unit increase linked to a 41.7% and 48.1% higher risk of all-cause and 

cardiovascular mortality, respectively. L-shaped relationships were observed between TyG-related indices 

and mortality. The incorporation of the TyG index or its derivatives into predictive models modestly 

improved the prediction performance for mortality outcomes.Conclusions The TyG index and its 

derivatives are significant predictors of mortality in hypertensive patients. Their inclusion in predictive 

models enhances risk stratification and may aid in the early identification of high-risk individuals in this 

population. Further studies are needed to validate these findings in external hypertensive cohorts. 
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38-Global, regional, and national prevalence of child and adolescent overweight and obesity, 1990-

2021, with forecasts to 2050: a forecasting study for the Global Burden of Disease Study 2021 
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Abstract 

Background Despite the well documented consequences of obesity during childhood and adolescence and 

future risks of excess body mass on non-communicable diseases in adulthood, coordinated global action 

on excess body mass in early life is still insufficient. Inconsistent measurement and reporting are a barrier 

to specific targets, resource allocation, and interventions. In this Article we report current estimates of 

overweight and obesity across childhood and adolescence, progress over time, and forecasts to inform 

specific actions. 

Methods Using established methodology from the Global Burden of Diseases, Injuries, and Risk Factors 

Study 2021, we modelled overweight and obesity across childhood and adolescence from 1990 to 2021, 

and then forecasted to 2050. Primary data for our models included 1321 unique measured and self-

reported anthropometric data sources from 180 countries and territories from survey microdata, reports, 

and published literature. These data were used to estimate age-standardised global, regional, and 

national overweight prevalence and obesity prevalence (separately) for children and young adolescents 

(aged 5-14 years, typically in school and cared for by child health services) and older adolescents (aged 

15-24 years, increasingly out of school and cared for by adult services) by sex for 204 countries and 

territories from 1990 to 2021. Prevalence estimates from 1990 to 2021 were generated using 

spatiotemporal Gaussian process regression models, which leveraged temporal and spatial correlation in 

epidemiological trends to ensure comparability of results across time and geography. Prevalence forecasts 

from 2022 to 2050 were generated using a generalised ensemble modelling approach assuming 

continuation of current trends. For every age-sex-location population across time (1990-2050), we 

estimated obesity (vs overweight) predominance using the log ratio of obesity percentage to overweight 

percentage. 

Findings Between 1990 and 2021, the combined prevalence of overweight and obesity in children and 

adolescents doubled, and that of obesity alone tripled. By 2021, 931 million (95% uncertainty interval 896-

966) individuals aged 5-14 years and 806 million (782-833) aged 15-24 years had obesity. At the super-

region level in 2021, the prevalence of overweight and of obesity was highest in north Africa and the 
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Middle East (eg, United Arab Emirates and Kuwait), and the greatest increase from 1990 to 2021 was seen 

in southeast Asia, east Asia, and Oceania (eg, Taiwan [province of China], Maldives, and China). By 2021, 

for females in both age groups, many countries in Australasia (eg, Australia) and in high-income North 

America (eg, Canada) had already transitioned to obesity predominance, as had males and females in a 

number of countries in north Africa and the Middle East (eg, United Arab Emirates and Qatar) and Oceania 

(eg, Cook Islands and American Samoa). From 2022 to 2050, global increases in overweight (not obesity) 

prevalence are forecasted to stabilise, yet the increase in the absolute proportion of the global population 

with obesity is forecasted to be greater than between 1990 and 2021, with substantial increases forecast 

between 2022 and 2030, which continue between 2031 and 2050. By 2050, super-region obesity 

prevalence is forecasted to remain highest in north Africa and the Middle East (eg, United Arab Emirates 

and Kuwait), and forecasted increases in obesity are still expected to be largest across southeast Asia, east 

Asia, and Oceania (eg, Timor-Leste and North Korea), but also in south Asia (eg, Nepal and Bangladesh). 

Compared with those aged 15-24 years, in most super-regions (except Latin America and the Caribbean 

and the high-income super-region) a greater proportion of those aged 5-14 years are forecasted to have 

obesity than overweight by 2050. Globally, 156% (127-172) of those aged 5-14 years are forecasted to 

have obesity by 2050 (186 million [141-221]), compared with 142% (114-157) of those aged 15-24 years 

(175 million [136-203]). We forecasted that by 2050, there will be more young males (aged 5-14 years) 

living with obesity (165% [133-183]) than overweight (129% [122-136]); while for females (aged 5-24 

years) and older males (aged 15-24 years), overweight will remain more prevalent than obesity. At a 

regional level, the following populations are forecast to have transitioned to obesity (vs overweight) 

predominance before 2041-50: children and adolescents (males and females aged 5-24 years) in north 

Africa and the Middle East and Tropical Latin America; males aged 5-14 years in east Asia, central and 

southern sub-Saharan Africa, and central Latin America; females aged 5-14 years in Australasia; females 

aged 15-24 years in Australasia, high-income North America, and southern sub-Saharan Africa; and males 

aged 15-24 years in high-income North America. 

Interpretation Both overweight and obesity increased substantially in every world region between 1990 

and 2021, suggesting that current approaches to curbing increases in overweight and obesity have failed 

a generation of children and adolescents. Beyond 2021, overweight during childhood and adolescence is 

forecast to stabilise due to further increases in the population who have obesity. Increases in obesity are 

expected to continue for all populations in all world regions. Because substantial change is forecasted to 

occur between 2022 and 2030, immediate actions are needed to address this public health crisis. 

Copyright (c) 2025 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 

4.0 license. 
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