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In Europa:
Uomini < 94 cm
Donne < 80 cm

Alberti KG, Zimmet P, Shaw J; IDF Epidemiology Task Force Consensus Group. The metabolic syndrome--a new worldwide definition. Lancet. 2005;366(9491):1059-1062. 
doi:10.1016/S0140-6736(05)67402-8

Circonferenza addominale

Sovrappeso
BMI > 25
Obesità

BMI > 30

Per valori >94/80 avremo: 
Sovrappeso a distribuzione Viscerale (se BMI>25)          

Obesità a distribuzione Viscerale (se BMI >30)



WHO. Factsheet 311. 2014. http://www.who.int/

Definition and classification of obesity

• Obesity is defined as abnormal 
or excessive fat accumulation that may impair 
health

• Body mass index (BMI) provides the most 
convenient population-level measure of 
overweight and obesity currently available

Classification BMI (kg/m2)

Underweight <18.5

Normal range ≥18.5 and <25

Overweight ≥25 and <30

Obesity ≥30

Obesity class I ≥30 and <35

Obesity class II ≥35 and <40

Obesity class III ≥40BMI = weight (kg)
height (m2)

http://www.who.int/


L’obesità sta alla base della maggior parte                                                  
delle patologie cardio-vascolo-metaboliche

e di moltissime altre patologie croniche



Obesity is associated with multiple comorbidities 
and complications
Metabolic, mechanical and mental 

Adapted from Sharma AM. Obes Rev. 2010;11:808-9; Guh et al. BMC Public Health 2009;9:88; Luppino et al. Arch Gen Psychiatry 2010;67:220–9; Simon et al. Arch 
Gen Psychiatry 2006;63:824–30; Church et al. Gastroenterology 2006;130:2023–30; Li et al. Prev Med 2010;51:18–23; Hosler. Prev Chronic Dis 2009;6:A48

Metabolic

Type 2 diabetes
Prediabetes

CVD and risk factors
• Stroke
• Dyslipidaemia
• Hypertension
• Coronary artery disease
• Congestive heart failure
• Pulmonary embolism

Chronic
Kidney 
Disease

NAFLD

Cancers*

Gout

Thrombosis

Asthma

Gallstones

Mental

Depression

Physical functioning

Mechanical

Sleep apnoea

Arthrosis

Chronic Kidney Disease

CVD, cardiovascular disease; NAFLD, non-alcoholic fatty liver disease
*Including breast, colorectal, endometrial, esophageal, kidney, ovarian, pancreatic and prostate

Anxiety

Note del presentatore
Note di presentazione
Sharma AM. Obes Rev. 2010;11:808-9
Abstract
Obese individuals can present with a wide range of medical and psychosocial problems, which can promote weight gain, provide important indications for treatment but, in some cases, also pose significant barriers to management. To ensure a complete assessment and consideration of these factors, I propose the use of a simple mnemonic consisting of four Ms or 'M, M, M, & M' that stand for Mental, Mechanical, Metabolic and Monetory, respectively, and may help the busy practitioner navigate through a thorough assessment of clients presenting with excess weight.

Guh et al. BMC Public Health. 2009;9:88. 
Abstract
BACKGROUND:
Overweight and obese persons are at risk of a number of medical conditions which can lead to further morbidity and mortality. The primary objective of this study is to provide an estimate of the incidence of each comorbidity related to obesity and overweight using a meta-analysis.
METHODS:
A literature search for the twenty comorbidities identified in a preliminary search was conducted in Medline and Embase (Jan 2007). Studies meeting the inclusion criteria (prospective cohort studies of sufficient size reporting risk estimate based on the incidence of disease) were extracted. Study-specific unadjusted relative risks (RRs) on the log scale comparing overweight with normal and obese with normal were weighted by the inverse of their corresponding variances to obtain a pooled RR with 95% confidence intervals (CI).
RESULTS:
A total of 89 relevant studies were identified. The review found evidence for 18 comorbidities which met the inclusion criteria. The meta-analysis determined statistically significant associations for overweight with the incidence of type II diabetes, all cancers except esophageal (female), pancreatic and prostate cancer, all cardiovascular diseases (except congestive heart failure), asthma, gallbladder disease, osteoarthritis and chronic back pain. We noted the strongest association between overweight defined by body mass index (BMI) and the incidence of type II diabetes in females (RR = 3.92 (95% CI: 3.10-4.97)). Statistically significant associations with obesity were found with the incidence of type II diabetes, all cancers except esophageal and prostate cancer, all cardiovascular diseases, asthma, gallbladder disease, osteoarthritis and chronic back pain. Obesity defined by BMI was also most strongly associated with the incidence of type II diabetes in females (12.41 (9.03-17.06)).
CONCLUSION:
Both overweight and obesity are associated with the incidence of multiple comorbidities including type II diabetes, cancer and cardiovascular diseases. Maintenance of a healthy weight could be important in the prevention of the large disease burden in the future. Further studies are needed to explore the biological mechanisms that link overweight and obesity with these comorbidities.

Luppino et al. Arch Gen Psychiatry 2010;67:220–9
Abstract
CONTEXT:
Association between obesity and depression has repeatedly been established. For treatment and prevention purposes, it is important to acquire more insight into their longitudinal interaction.
OBJECTIVE:
To conduct a systematic review and meta-analysis on the longitudinal relationship between depression, overweight, and obesity and to identify possible influencing factors.
DATA SOURCES:
Studies were found using PubMed, PsycINFO, and EMBASE databases and selected on several criteria.
STUDY SELECTION:
Studies examining the longitudinal bidirectional relation between depression and overweight (body mass index 25-29.99) or obesity (body mass index > or =30) were selected.
DATA EXTRACTION:
Unadjusted and adjusted odds ratios (ORs) were extracted or provided by the authors.
DATA SYNTHESIS:
Overall, unadjusted ORs were calculated and subgroup analyses were performed for the 15 included studies (N = 58 745) to estimate the effect of possible moderators (sex, age, depression severity). Obesity at baseline increased the risk of onset of depression at follow-up (unadjusted OR, 1.55; 95% confidence interval [CI], 1.22-1.98; P < .001). This association was more pronounced among Americans than among Europeans (P = .05) and for depressive disorder than for depressive symptoms (P = .05). Overweight increased the risk of onset of depression at follow-up (unadjusted OR, 1.27; 95% CI, 1.07-1.51; P < .01). This association was statistically significant among adults (aged 20-59 years and > or =60 years) but not among younger persons (aged <20 years). Baseline depression (symptoms and disorder) was not predictive of overweight over time. However, depression increased the odds for developing obesity (OR, 1.58; 95% CI, 1.33-1.87; P < .001). Subgroup analyses did not reveal specific moderators of the association.
CONCLUSIONS:
This meta-analysis confirms a reciprocal link between depression and obesity. Obesity was found to increase the risk of depression, most pronounced among Americans and for clinically diagnosed depression. In addition, depression was found to be predictive of developing obesity.

Simon et al. Arch Gen Psychiatry 2006;63:824–30
Abstract
BACKGROUND:
Epidemiologic data suggest an association between obesity and depression, but findings vary across studies and suggest a stronger relationship in women than men.
OBJECTIVE:
To evaluate the relationship between obesity and a range of mood, anxiety, and substance use disorders in the US general population.
DESIGN:
Cross-sectional epidemiologic survey.
SETTING:
Nationally representative sample of US adults.
PARTICIPANTS:
A total of 9125 respondents who provided complete data on psychiatric disorder, height, and weight. Response rate was 70.9%.
MAIN OUTCOME MEASURES:
Participants completed an in-person interview, including assessment of a range of mental disorders (assessed using the World Health Organization Composite International Diagnostic Interview) and height and weight (by self-report).
RESULTS:
Obesity (defined as body mass index [calculated as weight in kilograms divided by the square of height in meters] of > or =30) was associated with significant increases in lifetime diagnosis of major depression (odds ratio [OR], 1.21; 95% confidence interval [CI], 1.09-1.35), bipolar disorder (OR, 1.47; 95% CI, 1.12-1.93), and panic disorder or agoraphobia (OR, 1.27; 95% CI, 1.01-1.60). Obesity was associated with significantly lower lifetime risk of substance use disorder (OR, 0.78; 95% CI, 0.65-0.93). Subgroup analyses found no difference in these associations between men and women, but the association between obesity and mood disorder was strongest in non-Hispanic whites (OR, 1.38; 95% CI, 1.20-1.59) and college graduates (OR, 1.44; 95% CI, 1.14-1.81).
CONCLUSIONS:
Obesity is associated with an approximately 25% increase in odds of mood and anxiety disorders and an approximately 25% decrease in odds of substance use disorders. Variation across demographic groups suggests that social or cultural factors may moderate or mediate the association between obesity and mood disorder.

Church et al. Gastroenterology 2006;130:2023–30
Abstract
BACKGROUND & AIMS:
There is a need for more work examining the potential of physical activity and/or weight control as a preventive and/or therapeutic option in the treatment of fatty liver diseases. The purpose of this study was to examine the association between cardiorespiratory fitness, body mass index (BMI), and waist circumference with markers of nonalcoholic fatty liver disease (NAFLD).
METHODS:
Participants consisted of 218 apparently healthy nonsmoking, nonalcoholic men aged 33-73 years. Cardiorespiratory fitness was assessed by a maximal treadmill test. Liver and spleen density were measured using a computed tomography scan. We defined the presence of NAFLD as the following 3 conditions being met: (1) liver to spleen density of 1.0 or less, (2) serum alanine transaminase level greater than 30 U/L, and (3) serum aspartate transaminase/alanine transaminase level less than 1.0.
RESULTS:
Twenty-four (11%) of the participants met the NAFLD definition. There was an inverse association between fitness categories, and a positive association for BMI categories (and waist circumference categories) with the prevalence of NAFLD (P for trend <.001 for all). Fitness and BMI were independent of each other in their associations with the prevalence of NAFLD. The addition of waist circumference to the regression model attenuated the association with prevalence of NAFLD for both fitness (P value changed from <.0001 to .06) and BMI (P value changed from <.001 to .22).
CONCLUSIONS:
Fitness (inversely) and BMI (directly) were associated with the prevalence of NAFLD. However, these associations were attenuated when abdominal obesity was included in the statistical mode

Li et al. Prev Med 2010;51:18–23
OBJECTIVE:
To estimate the prevalence of self-reported clinically diagnosed sleep apnea (diagnosed sleep apnea) according to body mass index (BMI, measure of total obesity) and waist circumference (measure of abdominal obesity) in US adults.
METHODS:
Data from a representative sample of 4309 US adults in the National Health and Nutrition Examination Surveys 2005-2006 were analyzed. Log-linear regression analyses with a robust variance estimator were performed to estimate the prevalence ratios (PR) and 95% confidence intervals (CIs).
RESULTS:
The overall crude and age-adjusted prevalence estimates of diagnosed sleep apnea were 4.7% (95% CI=4.0%-5.5%) and 4.5% (95% CI=3.9%-5.2%) in adults. Age-adjusted prevalence in men (6.1%, 95% CI=5.0%-7.3%) was higher than that in women (3.1%, 95% CI=2.1%-4.0%; P<0.01). Age-adjusted prevalence was higher for persons with total obesity (i.e., BMI > or = 30 kg/m(2)) (12.1% vs. 3.0% in men, P<0.01; 7.0% vs. 0.7% in women, P<0.01) or abdominal obesity (10.9% vs. 1.9% in men, P<0.01; 4.6% vs. 0.6% in women, P<0.01) than that for those without total obesity (BMI <30 kg/m(2)) or without abdominal obesity.
CONCLUSIONS:
These results from a nationally representative sample suggest that diagnosed sleep apnea is highly prevalent among adults with obesity in the general population, especially among men.




1. Knowler et al. N Engl J Med 2002;346:393–403; 2. Li et al. Lancet Diabetes Endocrinol 2014;2:474–80; 3. Datillo et al. Am J Clin Nutr 1992;56:320–8; 
4. Wing et al. Diabetes Care 2011;34:1481–6; 5. Foster et al. Arch Intern Med 2009;169:1619–26; 6. Kuna et al. Sleep 2013;36:641–9; 7. Warkentin et al. 
Obes Rev 2014;15:169–82; 8. Wright et al. J Health Psychol 2013;18:574–86

Weight loss may improve obesity related comorbidities

Improvements in 
blood lipid profile3

Benefits of 5–10% weight loss

Reduction in risk 
of type 2 diabetes1

Reduction in CV 
mortality2

Improvements in 
severity of 

obstructive sleep 
apnoea5,6

Improvements in 
health-related 
quality of life7,8

Improvements in 
blood pressure4

Note del presentatore
Note di presentazione
Diabetes was diagnosed using ADA criteria (Report of the Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. Diabetes Care 1997;20:1183-97.) Prediabetes was diagnosed as follows a plasma glucose concentration of 95 to 125 mg per deciliter (5.3 to 6.9 mmol per liter) in the fasting state (≤125 mg per deciliter in the American Indian clinics) and 140 to 199 mg per deciliter (7.8 to 11.0 mmol per liter) two hours after a 75-g oral glucose load. These concentrations are elevated but are not diagnostic of diabetes according to the 1997 criteria of the American Diabetes Association. Before June 1997, the criterion for plasma glucose in the fasting state was 100 to 139 mg per deciliter (5.6 to 7.7 mmol per liter), or ≤139 mg per deciliter in the American Indian clinics. 

Knowler et al. N Engl J Med 2002;346:393–403.
Abstract
BACKGROUND:
Type 2 diabetes affects approximately 8 percent of adults in the United States. Some risk factors--elevated plasma glucose concentrations in the fasting state and after an oral glucose load, overweight, and a sedentary lifestyle--are potentially reversible. We hypothesized that modifying these factors with a lifestyle-intervention programme or the administration of metformin would prevent or delay the development of diabetes.
METHODS:
We randomly assigned 3234 nondiabetic persons with elevated fasting and post-load plasma glucose concentrations to placebo, metformin (850 mg twice daily), or a lifestyle-modification programme with the goals of at least a 7 percent weight loss and at least 150 minutes of physical activity per week. The mean age of the participants was 51 years, and the mean body-mass index (the weight in kilograms divided by the square of the height in meters) was 34.0; 68 percent were women, and 45 percent were members of minority groups.
RESULTS:
The average follow-up was 2.8 years. The incidence of diabetes was 11.0, 7.8, and 4.8 cases per 100 person-years in the placebo, metformin, and lifestyle groups, respectively. The lifestyle intervention reduced the incidence by 58 percent (95 percent confidence interval, 48 to 66 percent) and metformin by 31 percent (95 percent confidence interval, 17 to 43 percent), as compared with placebo; the lifestyle intervention was significantly more effective than metformin. To prevent one case of diabetes during a period of three years, 6.9 persons would have to participate in the lifestyle-intervention program, and 13.9 would have to receive metformin.
CONCLUSIONS:
Lifestyle changes and treatment with metformin both reduced the incidence of diabetes in persons at high risk. The lifestyle intervention was more effective than metformin.

Li et al. Lancet Diabetes Endocrinol. 2014;2:474-480.
Abstract
BACKGROUND:
Lifestyle interventions among people with impaired glucose tolerance reduce the incidence of diabetes, but their effect on all-cause and cardiovascular disease mortality is unclear. We assessed the long-term effect of lifestyle intervention on long-term outcomes among adults with impaired glucose tolerance who participated in the Da Qing Diabetes Prevention Study.
METHODS:
The study was a cluster randomised trial in which 33 clinics in Da Qing, China-serving 577 adults with impaired glucose tolerance-were randomised (1:1:1:1) to a control group or lifestyle intervention groups (diet or exercise or both). Patients were enrolled in 1986 and the intervention phase lasted for 6 years. In 2009, we followed up participants to assess the primary outcomes of cardiovascular mortality, all-cause mortality, and incidence of diabetes in the intention-to-treat population.
FINDINGS:
Of the 577 patients, 439 were assigned to the intervention group and 138 were assigned to the control group (one refused baseline examination). 542 (94%) of 576 participants had complete data for mortality and 568 (99%) contributed data to the analysis. 174 participants died during the 23 years of follow-up (121 in the intervention group vs 53 in the control group). Cumulative incidence of cardiovascular disease mortality was 11·9% (95% CI 8·8-15·0) in the intervention group versus 19·6% (12·9-26·3) in the control group (hazard ratio [HR] 0·59, 95% CI 0·36-0·96; p=0·033). All-cause mortality was 28·1% (95% CI 23·9-32·4) versus 38·4% (30·3-46·5; HR 0·71, 95% CI 0·51-0·99; p=0·049). Incidence of diabetes was 72·6% (68·4-76·8) versus 89·9% (84·9-94·9; HR 0·55, 95% CI 0·40-0·76; p=0·001).
INTERPRETATION:
A 6-year lifestyle intervention programme for Chinese people with impaired glucose tolerance can reduce incidence of cardiovascular and all-cause mortality and diabetes. These findings emphasise the long-term clinical benefits of lifestyle intervention for patients with impaired glucose tolerance and provide further justification for adoption of lifestyle interventions as public health measures to control the consequences of diabetes.

Datillo et al. Am J Clin Nutr 1992;56:320–8.
Abstract
Studies designed to examine effects of weight reduction by dieting on total cholesterol (TC), low-density-lipoprotein cholesterol (LDL-C), high-density-lipoprotein cholesterol (HDL-C), very-low-density-lipoprotein cholesterol (VLDL-C), and triglycerides (TGs) have reported inconsistent results. The purpose of this study was to quantify effects of weight loss by dieting on lipids and lipoproteins through the review method of meta-analysis. Results from the 70 studies analyzed indicated that weight reduction was associated with significant decreases (P less than or equal to 0.001) and correlations (P less than or equal to 0.05) for TC (r = 0.32), LDL-C (r = 0.29), VLDL-C (r = 0.38), and TG (r = 0.32). For every kilogram decrease in body weight, a 0.009-mmol/L increase (P less than or equal to 0.01) in HDL-C occurred for subjects at a stabilized, reduced weight and a 0.007-mmol/L decrease (P less than or equal to 0.05) for subjects actively losing weight. Our results indicate that weight reduction through dieting can be a viable approach to help normalize plasma lipids and lipoproteins in overweight individuals.

Wing et al. Diabetes Care. 2011;34:1481-6
Abstract
OBJECTIVE:
Overweight and obese individuals are encouraged to lose 5-10% of their body weight to improve cardiovascular disease (CVD) risk, but data supporting this recommendation are limited, particularly for individuals with type 2 diabetes.
RESEARCH DESIGN AND METHODS:
We conducted an observational analysis of participants in the Look AHEAD (Action For Health in Diabetes) study (n=5,145, 40.5% male, 37% from ethnic/racial minorities) and examined the association between the magnitude of weight loss and changes in CVD risk factors at 1 year and the odds of meeting predefined criteria for clinically significant improvements in risk factors in individuals with type 2 diabetes.
RESULTS:
The magnitude of weight loss at 1 year was strongly (P<0.0001) associated with improvements in glycaemia, blood pressure, triglycerides, and HDL cholesterol but not with LDL cholesterol (P=0.79). Compared with weight-stable participants, those who lost 5 to <10% ([means±SD] 7.25±2.1 kg) of their body weight had increased odds of achieving a 0.5% point reduction in HbA1c (odds ratio 3.52 [95% CI 2.81-4.40]), a 5-mmHg decrease in diastolic blood pressure (1.48 [1.20-1.82]), a 5-mmHg decrease in systolic blood pressure (1.56 [1.27-1.91]), a 5 mg/dL increase in HDL cholesterol (1.69 [1.37-2.07]), and a 40 mg/dL decrease in triglycerides (2.20 [1.71-2.83]). The odds of clinically significant improvements in most risk factors were even greater in those who lost 10-15% of their body weight.
CONCLUSIONS:
Modest weight losses of 5 to <10% were associated with significant improvements in CVD risk factors at 1 year, but larger weight losses had greater benefits.

Foster et al. Arch Intern Med 2009;169:1619-26
Abstract
BACKGROUND:
The belief that weight loss improves obstructive sleep apnea (OSA) has limited empirical support. The purpose of this 4-center study was to assess the effects of weight loss on OSA over a 1-year period.
METHODS:
The study included 264 participants with type 2 diabetes and a mean (SD) age of 61.2 (6.5) years, weight of 102.4 (18.3) kg, body mass index (BMI) (calculated as weight in kilograms divided by height in meters squared) of 36.7 (5.7), and an apnea–hypopnea index (AHI) of 23.2 (16.5) events per hour. The participants were randomly assigned to either a behavioural weight loss programme developed specifically for obese patients with type 2 diabetes (intensive lifestyle intervention [ILI]) or 3 group sessions related to effective diabetes management (diabetes support and education [DSE]).
RESULTS:
The ILI participants lost more weight at 1 year than did DSE participants (10.8 kg vs 0.6 kg; P < .001). Relative to the DSE group, the ILI intervention was associated with an adjusted (SE) decrease in AHI of 9.7 (2.0) events per hour (P < .001). At 1 year, more than 3 times as many participants in the ILI group than in the DSE group had total remission of their OSA, and the prevalence of severe OSA among ILI participants was half that of the DSE group. Initial AHI and weight loss were the strongest predictors of changes in AHI at 1 year (P < .01). Participants with a weight loss of 10 kg or more had the greatest reductions in AHI.
CONCLUSIONS:
Physicians and their patients can expect that weight loss will result in significant and clinically relevant improvements in OSA among obese patients with type 2 diabetes. Trial Registration clinicaltrials.gov Identifier: NCT00194259.

Bischoff et al. Int J Obes (Lond). 2012;36:614-24.
Abstract
OBJECTIVES:
To determine the effectiveness of a structured multidisciplinary non-surgical obesity therapy programme on the basis of a temporary low-calorie-diet for 12 weeks, and additional intervention modules to enhance nutritional education, to increase physical activity and to modify eating behaviour.
DESIGN:
Prospective multicenter observational study in obese individuals undergoing a medically supervised outpatient-based 52-week treatment in 37 centers in Germany.
SUBJECTS:
A total of 8296 participants with a body mass index (BMI) of >30 kg m(-2) included within 8.5 years.
MEASUREMENTS:
Main outcome measures were body weight loss, waist circumference (WC), blood pressure, quality of life and adverse events.
RESULTS:
In females, initial body weight was reduced after the 1-year-intervention by 19.6 kg (95% confidence intervals 19.2-19.9 kg) and in males by 26.0 kg (25.2-26.8) according to per protocol analysis of 4850 individuals. Intention-to-treat (ITT) analysis revealed a weight reduction of 15.2 kg (14.9-15.6) in females and 19.4 kg (18.7-20.1) in males. Overall, the intervention resulted in mean reduction in WC of 11 cm; it reduced the prevalence of the metabolic syndrome by 50% and the frequency of hypertension from 47 to 29% of all participants (ITT, all P<0.001). The beneficial effects could be documented for up to 3 years and comprised significant improvement of health-related quality of life. The incidence of adverse effects was low; the only event repeatedly observed and possibly related to either the intervention or the underlying disease was biliary disorders.
CONCLUSION:
The present non-surgical intervention programme is a highly effective treatment of obesity grades I-III and obesity-related diseases, and therefore, could be a valuable basis for future weight maintenance strategies required for sustained success.

Warkentin et al. Obes Rev. 2014;15:169-82.
Abstract
The aim of this study was to examine the effect of weight loss on health-related quality of life (HRQL) in randomized controlled intervention trials (RCTs). MEDLINE, HealthStar and PsycINFO were searched. RCTs of any weight loss intervention and 20 HRQL instruments were examined. Contingency tables were constructed to examine the association between statistically significant weight loss and statistically significant HRQL improvement within five HRQL categories. In addition, Short Form-36 (SF-36) outcomes were pooled using random-effects models. Fifty-three trials were included. Seventeen studies reported statistically significant weight loss and HRQL improvement. No statistically significant associations between weight loss and HRQL improvement were found in any contingency table. Because of suboptimal endpoint reporting, quantitative data pooling could only be performed using 25% of SF-36 trials in any one model. Significant improvements in physical health were found: mean difference 2.83 points, 95% CI 0.55-5.1, for the physical component score, and mean difference 6.81 points, 95% CI 2.99-10.63, for the physical functioning domain score. Conversely, no significant improvements in mental health were found. No significant association was found between weight loss and overall HRQL improvement. Weight loss may be associated with modest improvements in physical, but not mental, health.



5–10%

The effect of weight loss on complications

CV, cardiovascular; GERD, gastro-oesophageal reflux disease; HFpEF, heart failure with preserved ejection fraction; NAFLD, non-alcoholic fatty liver disease; NASH, non-alcoholic steatohepatitis; OA, osteoarthritis; OSAS, obstructive sleep 
apnoea syndrome; PCOS, polycystic ovary syndrome; TG, triglycerides.

Towards greater weight loss and overall health improvement

0–5%

Hyperglycaemia

Hypertension

>15%

Dyslipidaemia

Prevention of T2D

PCOS NASH

10–15%

Urinary stress 
incontinence

Cardiovascular 
disease

Weight loss

NAFLD

Knee OA

GERD

OSAS

HFpEF

CV mortality

T2D remission

Note del presentatore
Note di presentazione
Increased weight loss is associated with improvement in various comorbidities related to obesity
As low as 5% weight loss is associated with reduction in systolic and diastolic blood pressure and reduced HbA1c 1
5-10% weight loss is associated with a reduction of intrahepatocellular lipids in non-alcoholic fatty liver disease; reduction in triglycerides, increase in HDL-c, reduction in non-HDL-c; improvements in ovulation and regularization of menses; prevention of type 2 diabetes1
10-15% reduction improves symptomatology and increases function for people with osteoarthritis, GERD, and OSAS; reduced inflammation and fibrosis in NASH; reduced frequency pf incontinence, and improvements in cardiovascular disease1,2 
Over 15% weight loss can lead to remission of type 2 diabetes, especially when diabetes duration is short, improvements in heart failure and reductions in cardiovascular mortality3,4,5

References
Garvey WT et al. Endocr Pract 2016;22(Suppl. 3):1–203
Look AHEAD Research Group. Lancet Diabetes Endocrinol 2016;4:913–21.
Lean ME et al. Lancet 2018;391:541–51
Benraoune F and Litwin SE. Curr Opin Cardiol 2011;26:555–61
Sundström J et al. Circulation 2017;135:1577–85.
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Dati Istat 2021

• il 34% della popolazione adulta italiana è sovrappeso
• il 12% è obeso
• La somma di obesi+sovrappeso italiani è del 46%!
• La maggior prevalenza è al Sud, la minore al Nord e in Toscana 

e Lazio
• La prevalenza degli obesi è in lenta ma costante crescita: da 

8,5% (2002) a 12% (2021)

 



10

PREMESSE SULL’OBESITA’

a) OBESITA’ ORMAI RICONOSCIUTA VERA MALATTIA (cronica-recidivante-progressiva) 
b) COSTITUISCE  UN GRAVE PROBLEMA DI SALUTE (individuale e pubblica)
c) NECESSARIA AZIONE IMMEDIATA DI PREVENZIONE/CONTROLLO DI QUESTA PANDEMIA

Se osserviamo la situazione globale di questi nostri pazienti quasi sempre rileviamo :

1. una ostinata negazione del problema-peso, oppure…

2. una confusione di attività, operate dai pazienti stessi (rimedi miracolistici, strane diete, 
buste sostitutive pasto), intervallate da vari interventi sanitari scollegati fra loro 
(biologi nutrizionisti-medici dietologi-endocrinologi-bariatrici)

3. Mancata presenza e supervisione del medico del territorio (in primis il medico di 
famiglia) come punto di appoggio e sintesi nel percorso clinico long-life che questi 
pazienti meriterebbero.
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* L’intervento da parte del Medico territoriale (eventualmente supportato da un team 
dietologo/psicologo) sui soggetti in incremento ponderale dovrebbe essere particolarmente 
precoce ed incisivo, coinvolgendo anche l’ambito familiare. Questo proprio per la posizione 
privilegiata nel poter sorvegliare ed essere rapidamente proattivo con qs pz.

* E’ anche fondamentale conoscere ed eventualmente introdurre specifici farmaci che hanno 
dimostrato significativa efficacia clinica nella riduzione del peso in eccesso e nel 
mantenimento di quello già perso. 
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*Evitare che un sovrappeso divenga obeso o far perdere del peso ad un 
obeso, significa facilitare una dignitosa qualità della vita e una fondamentale 
“protezione” dalle svariate patologie-correlate che provocano drammatici 
eventi fatali o morbilità invalidanti

*le strategie comportamentali sono importanti nella gestione dei pz 
sovrappeso/obesi per rendere efficaci gli interventi su alimentazione e 
attività fisica, ed integrarli all’eventuale supporto di terapia farmacologica 
specifica. 

Con uno sguardo sempre rivolto alla loro riproducibilità nel setting della 
Medicina Territoriale
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OBESITA’ COME MALATTIA CRONICA-PROGRESSIVA-RECIDIVANTE

• IL PESO TENDE LENTAMENTE A CRESCERE DOPO I 40 aa

• IL RITMO DI INCREMENTO DEL PESO E’ DI 1 Kg OGNI 4 ANNI

• LA PERDITA DI PESO SCATENA AUTOMATICAMENTE DEI COMPLESSI 
MECCANISMI ADATTATIVI CHE FAVORISCONO IL RECUPERO  DEL 
PESO PERSO

• NON ESISTE A TUTT’OGGI UN METODO, UN FARMACO, UNA 
PROCEDURA CHE TRASFORMI STABILMENTE IL METABOLISMO DI 
UN «DIMAGRITO» NEL METABOLISMO DI UN «MAGRO»



Long-term weight loss is challenging

Weight regain

Weight loss

Years after intervention
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Stalonas (1984)

Schwarzfuchs (2012)

Olszanecka-Glinianowicz (2012)

Vogels (2005)

Cooper (2010)

Pekkarinen (1997)

Wadden (1989)

Hensrud (1994)

Maintenance of weight loss Metabolic adaptation 
following weight loss

Adaptations that resist weight loss:

• Hormone levels
↓ satiety hormones 
↑ hunger hormones

• Metabolism
↓ energy expenditure

Note del presentatore
Note di presentazione
IN PAZIENTI GIA’ OBESI ! A systematic review of obesity treatment studies where participants successfully lost weight demonstrated a trend of weight regain towards baseline during follow up, suggesting that weight loss is difficult to maintain over time for a majority of participants
Metabolic adaptation makes maintaining weight loss challenging
Metabolic adaptation is a physiological process characterised by changes in the levels of appetite regulating hormones and a decrease in energy expenditure 
When weight is lost, the energy expenditure associated with the resting metabolic rate and metabolic rate with activity decreases, because less work must be done to maintain homeostasis or to move the body

Footnotes
Nordmo et al. Obes Rev 2019. doi: 10.1111/obr.12949.
Fothergill E, Guo J, Howard L, et al. Obesity (Silver Spring). 2016;24:1612– 1619;
 Sumithran P, Prendergast LA, Delbridge E, et al. N Engl J Med. 2011;365:1597–1604.
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E’ PERTANTO NECESSARIO…

• …Sorveglianza da parte del Medico territoriale sui soggetti a rischio di 
incrementare di peso

• …Azione già nella fase di sovrappeso con interventi ripetuti di minimal advise 
e supporto dietologico/psicologico + prescrizione di attività fisica aerobica 
personalizzata e costante

 
Per ogni anno «perso senza far nulla» si aggiunge stabilmente più massa grassa, 
: un perverso meccanismo di perpetuo auto-incremento del peso. 
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VIGILANZA E PROATTIVITA’ NELLE FASI PIU’ A RISCHIO PER AUMENTO DI PESO

• Infanzia avanzata/preadolescenza (soprattutto in presenza di familiarità diretta x obesità o  
classe socio-economica meno agiata)

• Periodo peri-menopausale; sospensione attività lavorativa e/o sessuale negli uomini 
• Sospensione di una Consolidata Dipendenza (Fumo in primis ma anche droghe), come 

anche la Sospensione Improvvisa di uno Sport attivo o di una attività aerobica costante
• Insorgenza di Stato Depressivo; inizio di terapie Anti-Psicotiche

I periodi sopraelencati rappresentano, nell’arco della vita, una possibilità maggiore di 
sviluppare sovrappeso e obesità. Vanno pertanto sorvegliati con attenzione, pre-allertando il 
paziente del rischio ed  eventualmente iniziando a intervenire decisamente sugli stili di vita



DRAFT LG_ISS 2022 (Istituto Superiore Sanità) 2

Sebbene le modifiche dello stile di vita siano alla base degli interventi di 
prevenzione e trattamento delle malattie metaboliche (1), è ormai chiaro che la 
loro applicabilità ha molteplici limiti. In particolare, i loro effetti sul peso sono 
transitori (2-6). La terapia dell’obesità dovrebbe tenere conto del fatto che tutti 
gli approcci basati sul cambiamento dello stile di vita risultano fallimentari nel 
breve-medio periodo, e che quindi ad esso vanno precocemente associati 
trattamenti che possano essere proseguiti nel tempo (come accade per tutte le 
malattie croniche: ipertensione arteriosa, ipercolesterolemia, diabete mellito). 
E’ verificabile l’ipotesi che dopo 12 mesi dall’inizio di un intervento per la 
perdita del peso, la terapia farmacologica (in add-on alla dietoterapia + attività 
fisica) sia significativamente più efficace nel mantenimento del calo ponderale 
rispetto alle sole strategie terapeutiche non farmacologiche 





• I farmaci agiscono attraverso meccanismi biologici e adattamento ormonale per indurre riduzione di peso  

TERAPIA FARMACOLOGICA

OBIETTIVI TERAPEUTICI
1. Perdita di peso
2. Mantenimento del peso e prevenzione del 

nuovo aumento di peso
3. Fornire più rapidamente benefici clinici 

concreti (riduzione rischio DM, malattie 
CV, miglioramento qualità di vita)







Stepped approach to obesity management

BMI, body mass index.

BMI 25–26.9 kg/m2 BMI 27–29.9 kg/m2 BMI 30–34.9 kg/m2 BMI 35–39.9 kg/m2 BMI ≥40 kg/m2

Pharmacotherapy
With

adiposity-related complications

Surgery

Behavioural 
modification

With
adiposity-related complications

When optimal medical 
and behavioural 

management has been 
insufficient

All individuals, regardless of body size or composition, benefit from a healthy, 
well-balanced eating pattern and regular physical activity 

Wharton S et al. CMAJ 2020;192:E875–91.
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Note del presentatore
Note di presentazione
The classic approach to obesity treatment is a treat to failure model
All patients should receive lifestyle management, but if patients fail to lose weight or regain lost weight, they progressively escalate in a stepwise fashion to more intensive therapies  

References:
Wharton S et al. CMAJ 2020;192:E875–91.
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BMI, body mass index; DM, diabetes mellitus
Pedersen SD et al. Canadian Adult Obesity Clinical Practice Guidelines: Pharmacotherapy in Obesity Management. Available from: https://obesitycanada.ca/guidelines/pharmacotherap y. Accessed on 9 August 2020

Choice of obesity pharmacotherapy

Consider stopping or changing meds 
associated with weight gain if possible

Consider co-morbidities or specific 
features

Diabetes, prediabetes, hypertension, obstructive sleep 
apnoea, polycystic ovary syndrome Craving, depression, smoking

Liraglutide 1st choice 
(for DM level 1, grade A; preDM level 2, grade B)

Naltrexone/bupropion 2nd (for DM level 2, grade B) Naltrexone/bupropion 1st choice
Liraglutide 2nd

Assess after 3 months on therapeutic 
dose

Discontinue medication and try second line OR
continue medication and add second-line agent

Not sufficiently successful for weight management

Continue medication

Successful for weight management

BMI ≥30 kg/m2 or BMI ≥27 kg/m2

plus obesity-related co-morbidities
BMI

https://obesitycanada.ca/guidelines/pharmacotherap


The trial design, duration and baseline characteristics of the participants differ between the trial, hence it may not be a direct comparison 
BMI, body mass index; CART,cocaine- and amphetamine-regulated transcript; FFA, free fatty acid; MG, monoglycerides; MOA, mechanism of action; POMC, proopiomelanocortin; NPY/AgRP; neuropeptide Y/Agouti-Related Peptide TG,triglyceride
EMA. EMA Medicines. Available from: http://www.ema.europa.eu/ [accessed 10 March 2020]; FDA. FDA Drugs. Available from: http://www.fda.gov/Drugs/default.htm [accessed 10 March 2020]

Pharmacological options for weight management
Naltrexone/
bupropion

Liraglutide 
3.0 mg

Status US: 9/2014
EU: 3/2015

US: 12/2014
EU: 3/2015

MOA

Dosing Twice daily, oral Daily injection

Indications Adjunct to reduced-calorie diet and increased physical activity for chronic weight management in a) obesity BMI≥30 kg/m2 or 
b) overweight BMI≥27+≥1 kg/m2 comorbidity 

Striatum
Nucleus accumbens

Prefrontal cortex

Hypothalamus

Substantia nigra

Ventral tegmental area

POMC stimulus (bupropion) MOP-R antagonist (naltrexone)

POMC autoinhibitory loop (β-
endorphin)

Decreased appetite + increased 
energy expenditure = weight loss

MC4-R
α-MSH

POMC

α-MSH

β-endorphin

http://www.fda.gov/Drugs/default.htm


DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; t½, half-life
Merchenthaler et al. J Comp Neurol 1999;403:261–80; Baggio, Drucker. Gastroenterology 2007;132:2131–57; Ducker, Nauck. Lancet 2006;368:1696–705

What is GLP-1?

• GLP-1 is a peptide comprised 
of 31 amino acids

• Member of incretin family

• Secreted predominantly from 
L-cells in the gut, but also the brain 
(nucleus tractus solitarius)

His Ala Thr

Ala Ala

Ala Arg

AspGlu

Glu
Glu

Gly

Gly

GlyGly

ThrPhe

Phe

Ser

Ser

Ser

Val

Val

Gln Leu Tyr

LeuIle Trp

Lys

Lys

Enzymatic degradation by DPP-4
t½=1.5–2 min

Human endogenous GLP-1

Note del presentatore
Note di presentazione
Merchenthaler et al. J Comp Neurol. 1999;403:261-280.
Abstract
Glucagon-like peptide-1 (GLP-1) is derived from the peptide precursor pre-pro-glucagon (PPG) by enzymatic cleavage and acts via its receptor, glucagon-like peptide-1 receptor (GLP-1R). By using riboprobes complementary to PPG and GLP-1R, we described the distribution of PPG and GLP-1R messenger RNAs (mRNAs) in the central nervous system of the rat. PPG mRNA-expressing perikarya were restricted to the nucleus of the solitary tact or to the dorsal and ventral medulla and olfactory bulb. GLP-1R mRNA was detected in numerous brain regions, including the mitral cell layer of the olfactory bulb; temporal cortex; caudal hippocampus; lateral septum; amygdala; nucleus accumbens; ventral pallium; nucleus basalis Meynert; bed nucleus of the stria terminalis; preoptic area; paraventricular, supraoptic, arcuate, and dorsomedial nuclei of the hypothalamus; lateral habenula; zona incerta; substantia innominata; posterior thalamic nuclei; ventral tegmental area; dorsal tegmental, posterodorsal tegmental, and interpeduncular nuclei; substantia nigra, central gray; raphe nuclei; parabrachial nuclei; locus ceruleus, nucleus of the solitary tract; area postrema; dorsal nucleus of the vagus; lateral reticular nucleus; and spinal cord. These studies, in addition to describing the sites of GLP-1 and GLP-1R synthesis, suggest that the efferent connections from the nucleus of the solitary tract are more widespread than previously reported. Although the current role of GLP-1 in regulating neuronal physiology is not known, these studies provide detailed information about the sites of GLP-1 synthesis and potential sites of action, an important first step in evaluating the function of GLP-1 in the brain. The widespread distribution of GLP-1R mRNA-containing cells strongly suggests that GLP-1 not only functions as a satiety factor but also acts as a neurotransmitter or neuromodulator in anatomically and functionally distinct areas of the central nervous system.

Baggio & Drucker. Gastroenterology. 2007;132:2131-57.
Abstract
This review focuses on the mechanisms regulating the synthesis, secretion, biological actions, and therapeutic relevance of the incretin peptides glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP-1). The published literature was reviewed, with emphasis on recent advances in our understanding of the biology of GIP and GLP-1. GIP and GLP-1 are both secreted within minutes of nutrient ingestion and facilitate the rapid disposal of ingested nutrients. Both peptides share common actions on islet beta-cells acting through structurally distinct yet related receptors. Incretin-receptor activation leads to glucose-dependent insulin secretion, induction of beta-cell proliferation, and enhanced resistance to apoptosis. GIP also promotes energy storage via direct actions on adipose tissue, and enhances bone formation via stimulation of osteoblast proliferation and inhibition of apoptosis. In contrast, GLP-1 exerts glucoregulatory actions via slowing of gastric emptying and glucose-dependent inhibition of glucagon secretion. GLP-1 also promotes satiety and sustained GLP-1-receptor activation is associated with weight loss in both preclinical and clinical studies. The rapid degradation of both GIP and GLP-1 by the enzyme dipeptidyl peptidase-4 has led to the development of degradation-resistant GLP-1-receptor agonists and dipeptidyl peptidase-4 inhibitors for the treatment of type 2 diabetes. These agents decrease hemoglobin A1c (HbA1c) safely without weight gain in subjects with type 2 diabetes. GLP-1 and GIP integrate nutrient-derived signals to control food intake, energy absorption, and assimilation. Recently approved therapeutic agents based on potentiation of incretin action provide new physiologically based approaches for the treatment of type 2 diabetes.

Drucker & Nauck. Lancet 2006;368:1696–705.
Abstract
Glucagon-like peptide 1 (GLP-1) is a gut-derived incretin hormone that stimulates insulin and suppresses glucagon secretion, inhibits gastric emptying, and reduces appetite and food intake. Therapeutic approaches for enhancing incretin action include degradation-resistant GLP-1 receptor agonists (incretin mimetics), and inhibitors of dipeptidyl peptidase-4 (DPP-4) activity (incretin enhancers). Clinical trials with the incretin mimetic exenatide (two injections per day or long-acting release form once weekly) and liraglutide (one injection per day) show reductions in fasting and postprandial glucose concentrations, and haemoglobin A1c (HbA1c) (1-2%), associated with weight loss (2-5 kg). The most common adverse event associated with GLP-1 receptor agonists is mild nausea, which lessens over time. Orally administered DPP-4 inhibitors, such as sitagliptin and vildagliptin, reduce HbA1c by 0.5-1.0%, with few adverse events and no weight gain. These new classes of antidiabetic agents, and incretin mimetics and enhancers, also expand beta-cell mass in preclinical studies. However, long-term clinical studies are needed to determine the benefits of targeting the incretin axis for the treatment of type 2 diabetes.





GLP-1RA, glucagon-like peptide-1 receptor agonist 
Adapted from Campbell & Drucker. Cell Metab 2013;17:819–37; Pratley & Gilbert. Rev Diabet Stud 2008;5:73–94. Full reference list in slide notes; Mehta et al. Obes Sci 
Pract. 2017;3(1):3-14

GLP-1RAs have multifactorial effects
Pharmacological effects

Brain
 Body weight5

 Food intake6

 Satiety7,8

Stomach

 Gastric emptying9

Pancreas

 Beta-cell function1

 Beta-cell apoptosis1

 Insulin biosynthesis1

 Glucose-dependent 
insulin secretion1

 Glucose-dependent glucagon 
secretion1

 Cardiovascular risk2

 Fatty acid metabolism3

 Cardiac function3

 Systolic blood pressure3

 Inflammation4

Heart Liver

 Endogenous glucose 
production10

 Hepatic insulin sensitivity10

 De novo lipogenesis10

 Lipotoxicity10

 Steatosis11

GLP-1RA

Note del presentatore
Note di presentazione
Campbell & Drucker. Cell Metab 2013;17:819–37
Abstract
Incretin peptides, principally GLP-1 and GIP, regulate islet hormone secretion, glucose concentrations, lipid metabolism, gut motility, appetite and body weight, and immune function, providing a scientific basis for utilizing incretin-based therapies in the treatment of type 2 diabetes. Activation of GLP-1 and GIP receptors also leads to nonglycemic effects in multiple tissues, through direct actions on tissues expressing incretin receptors and indirect mechanisms mediated through neuronal and endocrine pathways. Here we contrast the pharmacology and physiology of incretin hormones and review recent advances in mechanisms coupling incretin receptor signaling to pleiotropic metabolic actions in preclinical studies. We discuss whether mechanisms identified in preclinical studies have potential translational relevance for the treatment of human disease and highlight controversies and uncertainties in incretin biology that require resolution in future studies.

Pratley & Gilbert. Rev Diabet Stud 2008;5:73–94
Abstract
Until recently, the pathogenesis of type 2 diabetes mellitus (T2DM) has been conceptualized in terms of the predominant defects in insulin secretion and insulin action. It is now recognized that abnormalities in other hormones also contribute to the development of hyperglycemia. For example, the incretin effect, mediated by glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic peptide (GIP), is attenuated in T2DM. Intravenous administration of GLP-1 ameliorates hyperglycemia in patients with T2DM, but an extremely short half-life limits its utility as a therapeutic agent. Strategies to leverage the beneficial effects of GLP-1 include GLP-1 receptor agonists or analogs or dipeptidyl peptidase-4 (DPP-4) inhibitors-agents that act by slowing the inactivation of endogenous GLP-1 and GIP. The GLP-1 agonist exenatide has been shown to improve HbA1c and decrease body weight. However, exenatide is limited by its relatively short pharmacologic half-life, various gastrointestinal (GI) side effects, and the development of antibodies. Studies of a long-acting exenatide formulation suggest that it has improved efficacy and also promotes weight loss. Another prospect is liraglutide, a once-daily human GLP-1 analog. In phase 2 studies, liraglutide lowered HbA1c by up to 1.7% and weight by approximately 3 kg, with apparently fewer GI side effects than exenatide. DPP-4 inhibitors such as sitagliptin and vildagliptin result in clinically significant reductions in HbA1c, and are weight neutral with few GI side effects. This review will provide an overview of current and emerging agents that augment the incretin system with a focus on the role of GLP-1 receptor agonists and DPP-4 inhibitors.


1. Campbell JE, DJ Drucker. Cell Metab 2013;17:819–37; 2. Marso SP et al. N Engl J Med 2016;375:311–22; 3. Ryan D, Acosta A. Obesity 2015;23:1119–29; 4. Hogan AE et al. Diabetologia 2014;57:781–4; 5. Baggio LL, Drucker DJ. J Clin Invest 2014;124:4223–6; 6. Bagger JI et al. Clin Endocrinol Metab 2015;100:4541–52; 7. Flint A et al. J Clin Invest 1998;101:515–20; 8. Blundell J et al. Diabetes Obes Metab. 2017;19(9):1242–51; 9. Tong J, D'Alessio D. Diabetes 2014;63:407–9; 10. Armstrong MJ et al. J Hepatol 2016;64:399–408; 11. Armstrong MJ et al. Lancet 2016;387:679–90.
.



Liraglutide is a once-daily, human GLP-1 analogue

DPP-4, dipeptidyl peptidase-4;
GLP-1, glucagon-like peptide-1; PK, pharmacokinetics
Knudsen et al. J Med Chem 2000;43:1664–1669; Degn et al. Diabetes 2004;53:1187–1194

Human endogenous GLP-1

t½ = ~2 mins

Liraglutide

Slow absorption from subcutis
Resistant to DPP-4

Long plasma half-life
(t½ = 13 h)

97% amino acid homology to human GLP-1; 
improved PK: albumin binding through acylation; 

heptamer formation

Lys

His Ala Thr Thr SerPheGlu Gly Asp
Val

Ser
SerTyrLeuGluGlyAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly Arg

C-16 fatty acid
(palmitoyl)

His Ala Thr Thr SerPheGlu Gly Asp
Val

Ser
SerTyrLeuGluGlyAlaAla GlnLys

Phe

Glu

Ile Ala Trp Leu GlyVal Gly Arg

Glu

Arg



plasma levels with liraglutide OD

Profiles were based on simulated modelling. Liraglutide is the only GLP-1RA that is approved by the US FDA and EMA for use in overweight/obese participants without T2D. It is dosed once daily.
EMA, European Medicines Agency; FDA, US Food and Drug Administration; GLP-1RA, glucagon-like peptide-1 receptor agonist; t½, half life.
Elbrønd et al. Diabetes Care 2002;25:1398–404; Marbury et al. Clin Pharmacokinet 2017;56:1381–90; Novo Nordisk. Data on file.

Liraglutide once daily (t½: 13 hours)

Semaglutide once-weekly (t½: ~1 week)
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Note del presentatore
Note di presentazione
Semaglutide and liraglutide have pharmacokinetic differences at steady state which affect their duration of action, frequency of administration, and clinical profile
Notably, they differ with respect to dosing schedule: 
[click]
Liraglutide is dosed once daily since it has a shorter duration in plasma
[click]
semaglutide is dosed once-weekly since it provides more constant plasma levels 
The plasma concentration profiles over time are based on simulated modelling

References:
Elbrønd, B et al. Pharmacokinetics, pharmacodynamics, safety, and tolerability of a single-dose of NN2211, a long-acting glucagon-like peptide 1 derivative, in healthy male subjects. Diabetes Care 2002; 25:1398–1404.
Marbury, TC et al. Pharmacokinetics and tolerability of a single dose of semaglutide, a human glucagon-like peptide-1 analog, in subjects with and without renal impairment. Clinical pharmacokinetics 2017;56:1381–1390.
Novo Nordisk. Data on file.





SOMMINISTRAZIONE DI LIRAGLUTIDE
Una volta al giorno S.C con incrementi ogni 4 settimane: 
dalla dose iniziale di 0,6mg/die alla dose ottimale di mantenimento di 3mg/die

NB: la dose massima giornaliera di Liraglutide per la terapia del Diabete è di 1,8 mg/die !

4 weeks
4 weeks

4 weeks
4 weeks

5 weeks

0 Week 20

0.6 mg
1,2 mg

1,8 mg
2,4mg

3.0mg

Note del presentatore
Note di presentazione
Trial information:
Double-blind, parallel-group, phase 1 trial
Subjects were randomised to semaglutide (dose-escalated to 2.4 mg) or placebo for 20 weeks
The trial investigated the effect of semaglutide 2.4 mg on gastric emptying, energy intake, appetite and control of eating in subjects with obesity
72 subjects were randomised and 70 completed the trial
Gastric emptying was assessed using paracetamol absorption following a standardised breakfast (endpoints: area under the concentration-time curve [AUC]0–5h,para [primary]; AUC0–1h,para; peak concentration [Cmax,para]; time to Cmax [tmax,para])
Subject-reported visual analogue scale appetite ratings and Control of Eating Questionnaire (CoEQ) responses were assessed, and energy intake was measured during an ad libitum lunch

References
Friedrichsen M et al. Diabetes Obes Metab 2021;23:754–62.




Data are observed means for the full analysis set (with LOCF) and the odds ratios (OR) shown are from a logistic regression analysis 
(the analysis for achieving 15% weight loss was performed post hoc). LOCF, last observation carried forward; OR, odds ratio
Pi-Sunyer et al. N Engl J Med 2015;373:11–22

Categorical weight loss
SCALE Obesity and Prediabetes: At week 56
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Weight loss

Mean baseline weight: 106.2 kg

Note del presentatore
Note di presentazione
Pi-Sunyer et al. N Engl J Med 2015;373:11–22
Abstract
BACKGROUND: Obesity is a chronic disease with serious health consequences, but weight loss is difficult to maintain through lifestyle intervention alone. Liraglutide, a glucagon-like peptide-1 analogue, has been shown to have potential benefit for weight management at a once-daily dose of 3.0 mg, injected subcutaneously.
METHODS: We conducted a 56-week, double-blind trial involving 3731 patients who did not have type 2 diabetes and who had a body-mass index (BMI; the weight in kilograms divided by the square of the height in meters) of at least 30 or a BMI of at least 27 if they had treated or untreated dyslipidemia or hypertension. We randomly assigned patients in a 2:1 ratio to receive once-daily subcutaneous injections of liraglutide at a dose of 3.0 mg (2487 patients) or placebo (1244 patients); both groups received counseling on lifestyle modification. The coprimary end points were the change in body weight and the proportions of patients losing at least 5% and more than 10% of their initial body weight.
RESULTS: At baseline, the mean (±SD) age of the patients was 45.1±12.0 years, the mean weight was 106.2±21.4 kg, and the mean BMI was 38.3±6.4; a total of 78.5% of the patients were women and 61.2% had prediabetes. At week 56, patients in the liraglutide group had lost a mean of 8.4±7.3 kg of body weight, and those in the placebo group had lost a mean of 2.8±6.5 kg (a difference of -5.6 kg; 95% confidence interval, -6.0 to -5.1; P<0.001, with last-observation-carried-forward imputation). A total of 63.2% of the patients in the liraglutide group as compared with 27.1% in the placebo group lost at least 5% of their body weight (P<0.001), and 33.1% and 10.6%, respectively, lost more than 10% of their body weight (P<0.001). The most frequently reported adverse events with liraglutide were mild or moderate nausea and diarrhea. Serious events occurred in 6.2% of the patients in the liraglutide group and in 5.0% of the patients in the placebo group.
CONCLUSIONS: In this study, 3.0 mg of liraglutide, as an adjunct to diet and exercise, was associated with reduced body weight and improved metabolic control. (Funded by Novo Nordisk; SCALE Obesity and Prediabetes NN8022-1839 ClinicalTrials.gov number, NCT01272219.).



Full analysis set, last observation carried forward. Statistical analysis is logistic regression (OR with 95% CI). Normoglycaemia is defined as fasting plasma
glucose <100 mg/dL (<5.6 mmol/L) and/or 2-hour post-challenge glucose <140 mg/dL (<7.8 mmol/L) and/or HbA1c <5.7%. Data measured at OGTT visits.
CI, confidence interval; NNT, number needed to treat; OR, estimated odds ratio
le Roux et al. Lancet 2017;389:1399–409

Regression to normoglycaemia over time
SCALE Obesity and Prediabetes: 0-172 weeks
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Liraglutide causes large and Rapid Epicardial Fat reduction 

Iacobellis et al 2017

Ultrasound-measured EAT thickness was measured at baseline and at 3- and 
6-month follow-ups

Note del presentatore
Note di presentazione
Objective: Epicardial adipose tissue (EAT), the visceral fat depot of the heart, is a modifiable cardiovascular
risk factor and emerging therapeutic target. Liraglutide, an analog of glucagon-like peptide-1, is
indicated for the treatment of type 2 diabetes mellitus. Liraglutide has recently been shown to reduce
cardiovascular risk. Nevertheless, whether liraglutide could reduce EAT is unknown.
Methods: To test the hypothesis, a 6-month randomized, open-label, controlled study was performed in 95
type 2 diabetic subjects with body mass index (BMI) 27 kg/m2 and hemoglobinA1c 8% on metformin
monotherapy. Individuals were randomized in two groups to receive additional liraglutide up to 1.8 mg s.c.
once daily (n554) or to remain on metformin up to 1,000 mg twice daily (n541). Ultrasound-measured EAT
thickness was measured at baseline and at 3- and 6-month follow-ups.
Results: In the liraglutide group, EAT decreased from 9.662 to 6.861.5 and 6.261.5 mm (P<0.001), accounting
for a 229% and 236% of reduction at 3 and 6 months, respectively, whereas there was no EAT reduction in
the metformin group; BMI and hemoglobinA1c improved only in the liraglutide group after 6 months.
Conclusions: Liraglutide causes a substantial and rapid EAT reduction. Liraglutide cardiometabolic
effects may be EAT-mediated.



STUDIO LEADER

N Engl J Med 2016. DOI: 10.1056/NEJMoa1603827

22%



Safety analysis set
Pi-Sunyer et al. N Engl J Med 2015;373:11–22

Proportion of individuals with nausea
SCALE Obesity and Prediabetes: 0-56 weeks
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Note del presentatore
Note di presentazione
Pi-Sunyer et al. N Engl J Med 2015;373:11–22
Abstract
BACKGROUND: Obesity is a chronic disease with serious health consequences, but weight loss is difficult to maintain through lifestyle intervention alone. Liraglutide, a glucagon-like peptide-1 analogue, has been shown to have potential benefit for weight management at a once-daily dose of 3.0 mg, injected subcutaneously.
METHODS: We conducted a 56-week, double-blind trial involving 3731 patients who did not have type 2 diabetes and who had a body-mass index (BMI; the weight in kilograms divided by the square of the height in meters) of at least 30 or a BMI of at least 27 if they had treated or untreated dyslipidemia or hypertension. We randomly assigned patients in a 2:1 ratio to receive once-daily subcutaneous injections of liraglutide at a dose of 3.0 mg (2487 patients) or placebo (1244 patients); both groups received counseling on lifestyle modification. The coprimary end points were the change in body weight and the proportions of patients losing at least 5% and more than 10% of their initial body weight.
RESULTS: At baseline, the mean (±SD) age of the patients was 45.1±12.0 years, the mean weight was 106.2±21.4 kg, and the mean BMI was 38.3±6.4; a total of 78.5% of the patients were women and 61.2% had prediabetes. At week 56, patients in the liraglutide group had lost a mean of 8.4±7.3 kg of body weight, and those in the placebo group had lost a mean of 2.8±6.5 kg (a difference of -5.6 kg; 95% confidence interval, -6.0 to -5.1; P<0.001, with last-observation-carried-forward imputation). A total of 63.2% of the patients in the liraglutide group as compared with 27.1% in the placebo group lost at least 5% of their body weight (P<0.001), and 33.1% and 10.6%, respectively, lost more than 10% of their body weight (P<0.001). The most frequently reported adverse events with liraglutide were mild or moderate nausea and diarrhea. Serious events occurred in 6.2% of the patients in the liraglutide group and in 5.0% of the patients in the placebo group.
CONCLUSIONS: In this study, 3.0 mg of liraglutide, as an adjunct to diet and exercise, was associated with reduced body weight and improved metabolic control. (Funded by Novo Nordisk; SCALE Obesity and Prediabetes NN8022-1839 ClinicalTrials.gov number, NCT01272219.).



CVD, Cardiovascular; 
Neeland et al. The Lancet Diabetes & Endocrinology 2021; 9(9): 595-605

Conclusion

Liraglutide 3.0 mg 
once daily, in 

combination with a 
reduced-calorie diet 
as well as physical 

activity, significantly 
lowered visceral and 
ectopic fat compared 

to placebo

Findings suggest that 
visceral and ectopic 
fat reduction could 

be a mechanism 
underpinning the 
CVD risk benefit 

seen with liraglutide 
in patients with type 

2 diabetes

There was also 
significant reduction 
in the glycemia levels 
and inflammation in 
patients treated with 
liraglutide compared 

to placebo group.

Greater percentages of 
patients were able to 
achieve 5%, 10% and 
15% weight loss with 
liraglutide compared 

with placebo. Common 
weight regain problem 
after RYGB surgery can 

be addressed by 
liraglutide 3.0 mg



Il prossimo futuro….



Semaglutide provides more constant plasma levels 
compared with liraglutide

Profiles were based on simulated modelling. Liraglutide is the only GLP-1RA that is approved by the US FDA and EMA for use in overweight/obese participants without T2D. It is dosed once daily.
EMA, European Medicines Agency; FDA, US Food and Drug Administration; GLP-1RA, glucagon-like peptide-1 receptor agonist; t½, half life.
Elbrønd et al. Diabetes Care 2002;25:1398–404; Marbury et al. Clin Pharmacokinet 2017;56:1381–90; Novo Nordisk. Data on file.

Liraglutide once daily (t½: 13 hours)

Semaglutide once-weekly (t½: ~1 week)
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Note del presentatore
Note di presentazione
Semaglutide and liraglutide have pharmacokinetic differences at steady state which affect their duration of action, frequency of administration, and clinical profile
Notably, they differ with respect to dosing schedule: 
[click]
Liraglutide is dosed once daily since it has a shorter duration in plasma
[click]
semaglutide is dosed once-weekly since it provides more constant plasma levels 
The plasma concentration profiles over time are based on simulated modelling

References:
Elbrønd, B et al. Pharmacokinetics, pharmacodynamics, safety, and tolerability of a single-dose of NN2211, a long-acting glucagon-like peptide 1 derivative, in healthy male subjects. Diabetes Care 2002; 25:1398–1404.
Marbury, TC et al. Pharmacokinetics and tolerability of a single dose of semaglutide, a human glucagon-like peptide-1 analog, in subjects with and without renal impairment. Clinical pharmacokinetics 2017;56:1381–1390.
Novo Nordisk. Data on file.
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Semaglutide 2.4 mg s.c.
OW

4 weeks
4 weeks

4 weeks
4 weeks

5 weeks

0 Week 20Screening

0.25 mg
0.5 mg

1.0 mg
1.7 mg

2.4 mg

SOMMINISTRAZIONE DI SEMAGLUTIDE

Once a Week S.C. con incrementi ogni 4 settimane: dalla dose di 0,25mg/OW alla dose ottimale
di mantenimento di 2,4mg/OW

NB: la dose massimale settimanale di Semaglutide per la terapia del Diabete è di 1mg/die !

Note del presentatore
Note di presentazione
Trial information:
Double-blind, parallel-group, phase 1 trial
Subjects were randomised to semaglutide (dose-escalated to 2.4 mg) or placebo for 20 weeks
The trial investigated the effect of semaglutide 2.4 mg on gastric emptying, energy intake, appetite and control of eating in subjects with obesity
72 subjects were randomised and 70 completed the trial
Gastric emptying was assessed using paracetamol absorption following a standardised breakfast (endpoints: area under the concentration-time curve [AUC]0–5h,para [primary]; AUC0–1h,para; peak concentration [Cmax,para]; time to Cmax [tmax,para])
Subject-reported visual analogue scale appetite ratings and Control of Eating Questionnaire (CoEQ) responses were assessed, and energy intake was measured during an ad libitum lunch

References
Friedrichsen M et al. Diabetes Obes Metab 2021;23:754–62.




Semaglutide impacts all dimensions of appetite
Participants with obesity

ETD, estimated treatment difference.
Friedrichsen et al. Diabetes Obes Metab 2021;23:754–62.

Hunger

Fullness

Satiety

Prospective food consumption

Overall appetite suppression score

ETD (semaglutide 2.4 mg – placebo), mm

–20 –10 0 10 20

Parameter

After a standardised breakfast, hunger and prospective food consumption were reduced, and fullness 
and satiety increased, with semaglutide 2.4 mg vs placebo (all p≤0.01)

After standardised breakfast at week 20

Note del presentatore
Note di presentazione
Overall appetite suppression score calculated as: (satiety + fullness + [100 – hunger] + [100 – prospective food consumption]) / 4.  The plot shows the ETD for semaglutide versus placebo (boxes) and 95% confidence interval (whiskers). �Appetite was reduced with semaglutide 2.4 mg vs placebo (p<0.01)
For individual appetite components, there were reductions in ‘hunger’ and ‘prospective food consumption’ and increases for ‘fullness’ and ‘satiety’ (p≤0.01)

Trial information:
Double-blind, parallel-group, phase 1 trial
Subjects were randomised to semaglutide (dose-escalated to 2.4 mg) or placebo for 20 weeks
The trial investigated the effect of semaglutide 2.4 mg on gastric emptying, energy intake, appetite and control of eating in subjects with obesity
72 subjects were randomised and 70 completed the trial
Gastric emptying was assessed using paracetamol absorption following a standardised breakfast (endpoints: area under the concentration-time curve [AUC]0–5h,para [primary]; AUC0–1h,para; peak concentration [Cmax,para]; time to Cmax [tmax,para])
Subject-reported visual analogue scale appetite ratings and Control of Eating Questionnaire (CoEQ) responses were assessed, and energy intake was measured during an ad libitum lunch

References
Friedrichsen M et al. Diabetes Obes Metab 2021;23:754–62.



Change in waist circumference
STEP 1

§ Means are based on observed data from the in-trial period and the ETD is for the treatment policy estimand. Error bars are +/- standard error of the mean. 
BMI, body mass index; CI, confidence interval; ETD, estimated treatment difference.
Wilding et al. N Engl J Med 2021;384:989-1002.

Waist circumference§
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Note del presentatore
Note di presentazione
Steep decrease in the beginning for sema group and modest decrease in the plb group– similar to the mean BW curve shown earlier
Placebo group plateaus after week 20 while sema group continues to reduce BMI and waist circumference
ETD similar to STEP3+4 (difference is greater than in STEP 3 due to the placebo group in STEP3 reducing BMI and waist circumference due to LCD+IBT) 

References:
14.2.44 BMI by week – descriptive statistics
14.2.45 BMI by week - mean plot - in-trial - full analysis set, fmeanbmiit.xlsx 
14.2.50 Waist circumference by week - mean plot - in-trial - full analysis set, fmeanwcit. xlsx
14.2.49 Waist circumference by week – descriptive statistics
14.2.47 BMI change from baseline to week 68 – supportive secondary analysis – treatment policy estimand – full analysis set
14.2.54 Waist circumference change from baseline to week 68 – confirmatory secondary analysis – treatment policy estimand – full analysis set 




ETD: -5.1 mmHg 
95% CI: [-6.3;-3.9];

p<0.001

Change in blood pressure
STEP 1

§ Means are based on observed data from the in-trial period and the ETD is for the treatment policy estimand. # Estimated values at week 68.
Error bars are +/- standard error of the mean. CI, confidence interval; ETD, estimated treatment difference.
Wilding et al. N Engl J Med 2021;384:989-1002.
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Note del presentatore
Note di presentazione
Source: (not linked)
SBP
14.2.83 Systolic blood pressure by week - mean plot - in-trial - full analysis set
14.2.87 Systolic blood pressure change from baseline to week 68 - confirmatory secondary analysis - treatment policy estimand - full analysis set (tancovasbp.txt)

Data in plot from:  P:\nn9536\nn9536-4373\current\stats\output\output_datasets\fmeansbpit.xlsx

DBP
14.2.91 Diastolic blood pressure by week - mean plot - in-trial - full analysis set
14.2.93 Diastolic blood pressure change from baseline to week 68 - supportive secondary analysis - treatment policy estimand - full analysis set (tancovadbp.txt)

Data in plot from:  P:\nn9536\nn9536-4373\current\stats\output\output_datasets\fmeandbpit.xlsx




Body weight change
STEP 5

Treatment policy estimand assesses treatment effect regardless of treatment discontinuation or rescue intervention); Trial product estimand assesses treatment effect if trial product was taken as intended. 
CI, confidence interval; ETD, estimated treatment difference.
Garvey et al. Nature Medicine 2022; 28(10): 2083-2091

Observed mean change over time
(Mean at baseline: 106.0 kg)
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Note del presentatore
Note di presentazione
4378-sec-14-1-demographic-data, 14.1.4 
4378-sec-14-2-efficacy-data 14.2.8 (pg18)
4378-sec-14-2-efficacy-data 14.2.9 (pg19)
4378-sec-14-2-efficacy-data 14.2.22 (pg26)
Plots – Fmeanbwchbit (IT) and fmeanbwchbot (OT)
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2.4 mg vs placebo at week 52
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SELECT: Semaglutide CVOT
Trial design (NN9536-4388)

*Anticipated. †Dose escalation is Week 0 to 4 and maintenance dose is event-driven to end of treatment period.
CV, cardiovascular; CVD, cardiovascular disease; CVOT, cardiovascular outcomes trial; FPFV, first patient first visit; MACE, major adverse cardiovascular event; MI, myocardial infarction;
NYHA, New York Heart Association; OW, once-weekly; PAD, peripheral artery disease; SoC, standard of care.

Key endpoints 

Primary: Time from randomisation to first occurrence of MACE (non-fatal 
MI, non-fatal stroke, CV death)

Secondary: Time from randomisation to CV death or 
all-cause death

Trial objective

To demonstrate that semaglutide 2.4 mg OW lowers the 
incidence risk of MACE vs placebo both added to SoC in 
participants with established CVD and overweight or 
obesity

Trial information

• Double-blind, parallel group, 
placebo-controlled 
superiority trial

• FPFV 24 Oct 2018

Semaglutide 2.4 mg

Placebo

Randomisation (1:1)
N=17,500*

Off-treatment 
follow-up

Off-treatment 
follow-up

• Diagnosed with 
overweight or obesity 
(BMI ≥27 kg/m2)

• Age ≥45 years and 
established CVD

• No prior history 
of diabetes

• Established CVD*

Maintenance dose†

Event-driven treatment period (≥1225 first MACEs)

-3
Screen

0 16
End of dose escalation

+7Week:

Note del presentatore
Note di presentazione
The phase 3b CV outcomes trial (SELECT) will evaluate the effect of semaglutide 2.4 mg OW vs placebo, in combination with standard of care, on CV outcomes (risk of myocardial infarction, stroke or CV death) in an estimated 17,500 participants with established CV disease, and overweight or obesity, and without diabetes, who are already receiving standard of care for CV risk reduction
The primary objective is to demonstrate that semaglutide 2.4 mg OW lowers the incidence risk of major adverse CV events (MACE) vs placebo, both added to standard of care, in participants with established CV disease and overweight or obesity
The primary endpoint is time from randomisation to first occurrence of three-point MACE, a composite endpoint consisting of CV death, non-fatal myocardial infarction, or non-fatal stroke
SELECT is an event-driven, estimated 59 month randomised, double-blind, parallel group, placebo-controlled trial comparing semaglutide 2.4 mg OW vs placebo in participants with established CV disease and overweight or obesity, without diabetes  
participants (n=17,500) will be randomised 1:1 to semaglutide 2.4 mg OW or placebo as an adjunct to standard of care
SELECT will be a truly global trial involving multiple countries across Europe, the Americas, South America and Asia

References
Company announcement (full text): https://www.novonordisk.com/content/Denmark/HQ/www-novonordisk-com/en_gb/home/media/news-details.2165236.html.
Novo Nordisk. Data on file.




SELECT: trial overview

*Established CVD: MI ≥60 days ago, stroke ≥60 days ago, or symptomatic PAD, NYHA class IV excluded. 
CV, cardiovascular; CVD, CV disease; MACE, major adverse cardiovascular event; MI, myocardial infarction; NYHA, New York Heart Association; OW, once weekly; PAD, peripheral artery disease; 
s.c. subcutaneous; SoC, standard of care.
1. Lingvay I et al. Obesity (Silver Spring) 2023;31:111–22; 2. Ryan DH et al. Am Heart J 2020;229:61–9; 3. ClinicalTrials.gov. SELECT-LIFE. Available at: https://clinicaltrials.gov/ct2/show/NCT04972721. Accessed January 2023.

Semaglutide 2.4 mg OW

Placebo

• Overweight or 
obesity

• Established CVD*
• No prior history of 

diabetes

Event-driven (≥1,225 first MACE) 
~5 years

To demonstrate that s.c. semaglutide 2.4 mg OW 
lowers the incidence of MACE
versus placebo, both added to SoC, 
in people with established CVD and 
overweight or obesity

Primary objective1 Trial design1,2

Key trial numbers1

41 
countries

10-year post-trial observational follow up to 
assess potential long-term effects of anti-
obesity medication

SELECT-LIFE3

>800 
sites

17,605
patients



Semaglutide 2.4 mg reduces the risk of major adverse 
cardiovascular events by 20%
SELECT: Adults with overweight or obesity and established CVD

*The primary endpoint of the study was defined as the composite outcome of the first occurrence of MACE, defined as cardiovascular death, non-fatal myocardial infarction or non-fatal stroke.

1,American College of Cardiology, SELECT: Semaglutide Reduces Risk of MACE in Adults With Overweight or Obesity, Accessed October 2023, https://www.acc.org/Latest-in-Cardiology/Articles/2023/08/10/14/29/SELECT-Semaglutide-Reduces-Risk-of-MACE-in-Adults-With-Overweight-or-
Obesity. 2. Irfan H. Obesity, Cardiovascular Disease, and the Promising Role of Semaglutide: Insights from the SELECT Trial. Curr Probl Cardiol. 2023 Aug 26;49(1 Pt A):102060. doi: 10.1016/j.cpcardiol.2023.102060. Epub ahead of print. PMID: 37640171.

MACE, major adverse cardiovascular events; SELECT, semaglutide effects on cardiovascular outcomes in people with overweight or obesity.

• The results also aligned with the safety and patient tolerance of the weekly 2.4 mg 
semaglutide injections, confirming previous findings regarding the same treatment.2

• The study’s primary endpoint was the composite outcome of the first occurrence of
MACE* defined as cardiovascular death, nonfatal myocardial infarction or nonfatal
stroke. 1

• All three components making up the primary endpoint contributed to the 20% MACE
reduction exhibited in the semaglutide 2.4 mg treatment group. Over a period of up
to five years, 1,270 first MACE events occurred.1



Conclusioni

• Liraglutide 3,0 mg e Semaglutide 2,4 mg hanno portato a riduzioni significative del 
peso corporeo rispetto al placebo, prolungate anche dopo 2/3 anni di trattamento. 

• hanno migliorato i fattori di rischio cardiometabolico, tra cui circonferenza vita, SBP, 
DBP, CRP, HbA1c e trigliceridi rispetto al placebo

• La sicurezza e la tollerabilità erano coerenti con la classe GLP-1RA in generale
• I risultati degli studi supportano un profilo rischio-beneficio favorevole  per la 

gestione del peso a lungo termine nelle persone con sovrappeso o obesità

CRP, C-reactive protein; DBP, diastolic blood pressure; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA1c, glycated haemoglobin; SBP, systolic blood pressure. 
Garvey et al. Nature Medicine 2022; 28(10): 2083-2091; Wharton et al. Presented at the 39th Annual Meeting of The Obesity Society (TOS) held at ObesityWeek®, virtual meeting, November 1–5, 2021.
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