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Obesity is global health priority,
rising prevalence:

• tripled since 1975

• > 2/3 of the US population are over-weight

• 23% of adults in the Europe

• Overweight + obesity → 60% adults in Europe



Pathogenesis of obesity :
- genetic,
- epigenetic,
- developmental and environmental factors, 
- increased energy consumption, 
- reduced physical activity (not only) 

Bariatric surgery is still the most effective 
treatment option reduce body weight, 
- decrease CVD mortality by 30% 
- increase the overall life expectancy by 3 years

According to the nine guidelines a MULTIDISCIPLINARY TEAM 
should be used to manage overweight and obesity as a long‐term, 
chronic disease



Intensive lifestyle and behavioural interventions →

7–10% mean weight loss  over 52 weeks in clinical trials

• INCREASED  PHYSICAL ACTIVITY: 
should be individualized to patients' capabilities and preferences
The American College of Sports Medicine (ACSM) recommended 
that individuals need to exercise : 
➢ 150–250 min/week, prevent weight gain
➢ 150–250 min/week, achieve weight loss
➢ 200–300 min/week, maintain weight loss, 

• BEHAVIOURAL INTERVENTIONS :
- motivational interviewing
- stimulus control 
- cognitive restructuring 
- selfmonitoring essential part

LIFESTYLE INTERVENTIONS



• LOW‐CALORIE BALANCED DIET:
dietary interventions should be individualized and based on personal and cultural preferences

The recommended therapeutic goal→

weight loss of 0.2 -1.0 kg per week and a 5-10% reduction in body weight

- Weight-loss programme referrals for adults in primary care (WRAP)

- The Diabetes Remission Clinical Trial (DiRECT) 
strict weight management program for 12 month→ 825–853 kcal/day 
formula diet for 3–5 months, 
- weight loss of 15 kg or more in 24% 
- diabetes remission in 46% 
- in the control group no patient achieved a weight loss of>15 kg, 

(only 4% of patients achieved diabetes remission)

LIFESTYLE INTERVENTIONS



The use of anti-obesity medications in conjunction with lifestyle interventions is indicated for
- PEOPLE WITH OBESITY (BMI ≥30 KG/M²)
- OVERWEIGHT (BMI ≥27 KG/M²) with at least ONE WEIGHT-RELATED HEALTH CONDITION

- regulate food intake,

- to reduce hunger,

- promote satiation,

- reduce food reward

Anti-obesity medications approved for long-term weight
management :

- Orlistat*→ inactivates gastric and pancreatic lipase, leading to
the excretion of up to 30–35% of ingested fat

- Phentermine

- Naltrexone-bupropiont

- Liraglutide 3.0 mg

- Semaglutide 2.4 mg

- Tirzepatide

effects on diverse neurotransmitters in CNS pathways
(including the hypothalamic melanocortin system and mesolimbic reward system)

PHARMACOLOGICAL TREATMENT



LIRAGLUTIDE

- similar to the native GLP-1 sequence → few chemical modifications to improve bioavailability and extend the half-life, 
(replacing lysine at position 34 with arginine and adding a C16 fatty acid at the ɛ-amino group of lysine at position 26.9) 

- The once-daily 3.0 mg liraglutide has been approved by the Food and Drug Administration (FDA) and European Medicines Agency 
(EMA) for the treatment of obesity.

SEMAGLUTIDE 
- analogue of liraglutide with a substitution of alanine with an aminoisobutyric acid (Aib) at the 2nd position in the N-terminal. The 

C16 fatty acid is also exchanged for C18 fatty acid and linked by a synthetic spacer. 
- The half-life of semaglutide extends to 160 h, supporting once-weekly administration. 
- Semaglutide once-weekly 2.4 mg was approved by the FDA in June 2021 for the treatment of overweight/obese individuals.

GLP-1 analogue. 
Initially prescribed for the management of type 2 diabetes, both central and peripheral 
action: 

- inhibition of glucagon secretion,
- increase in insulin secretion → in a glucose- dependent manner→

reducing the risk of associated hypoglycaemia
- decreases the rate of gastric emptying.
- promote satiety, acting on receptors within the arcuate nucleus in the 

hypothalamus and nucleus of the solitary tract

LIRAGLUTIDE AND SEMAGLUTIDE



Weight Loss 
- semaglutide 2.4mg (MD=−12.47kg, 95% CI [−13.25, −11.69]), best weight loss effect
- liraglutide 3.0mg (MD=−5.24kg, 95% CI [−5.82, −4.67]), 
- semaglutide 1.0mg (MD=−3.74kg, 95% CI [−4.87, −2.61]), 
- liraglutide 1.8mg (MD=−3.29kg, 95%Cl [−4.04, −2.53]).

Decreased HbA1c (%) 
- semaglutide 2.4mg (MD= −1.48%, 95% CI [−1.93, −1.04]), best-decreased HbA1c (%) 
- semaglutide 1.0mg (MD=−1.36%, 95% CI [−1.72, −1.01]), 
- liraglutide 1.8mg (MD= −1.23%, 95%Cl [−1.66, −0.80]), 

There is no significant difference in the comparison between semaglutide 2.4mg and 
semaglutide 1.0mg and liraglutide 1.8mg 

Total Adverse Events 
- semaglutide 2.4 mg (OR = 2.36, 95%Cl [1.84, 3.03], P < 0.05), 
- Liraglutide 3.0 mg (OR = 2.35, 95%Cl [1.82, 3.02], P < 0.05), 

semaglutide 1.0 mg had the lowest incidence of total adverse events, 
semaglutide 2.4mg had the highest incidence of total adverse events

Serious Adverse Events
liraglutide 3.0mg (OR = 1.47, 95%Cl [1.07, 2.02], P < 0.05). 
Liraglutide 1.8mg (OR = 1.67, 95%Cl [0.68,4.09], P > 0.05), 
semaglutide 2.4mg (OR = 1.29, 95%Cl [0.97,1.71], P > 0.05) 
semaglutide 1.0mg (OR = 0.87, 95%Cl [0.54,1.39], P > 0.05) 
NO significant difference



the liraglutide 3.0 mg daily treated group, 

• > 5% weight loss → 48.2% to 76.1% vs 1.8% to 44.0% in CG. 

• ⩾ 10% → 20% to 46% vs 1.8% to 26% 

• ⩾ 15% → 8.4% to 28% vs 1.8% to 12%

In semaglutide treated groups, 

- > 5% → 86.4% to 88.7% vs 31.5% to 47.6%, 

- >10% → 69.1% to 79.0% vs 12.0% to 27.0%, 

- > 15% → 50.5% to 63.7% vs 4.9% to 13.2%

All populations treated with liraglutide or semaglutide were associated 
with effective, sustained,clinically relevant weight loss regardless of 
the study design and duration



Randomized clinical trial 
exercise combined with liraglutide→
twice as much as either treatment alone in
reducing the body weight and body-fat percentage.

It was also associated with the improvements: 
- insulin sensitivity, 
- cardiorespiratory fitness, 
- maintaining a good mood



In May 2022, the hypoglycemic drug tirzepatide (trade name: Mounjaro) 
developed by Eli Lilly and Company was approved by the FDA for marketing. 
First dual agonist of glucose dependent insulinotropic peptide (GIP) and 
GLP-1 receptor, which is used as a subcutaneous injection once a week

Both GIP and GLP-1 belong to the insulin stimulating hormone → stimulating hormones may be caused by 
nutrients in the gut, microbial factors, and neuroendocrine stimulation.
GLP-1 inhibits glucagon while GIP increases, which may produce a good balance for avoiding hypoglycemia

GIP and GLP-1 lead to increased insulin secretion and peripheral insulin sensitivity, while slowing the 
neuroregulation of gastric emptying and gastrointestinal motility

GLP-1 
- stimulate insulin secretion 
- inhibit the release of glucagon. 
- slow down gastric emptying 
- induce a feeling of fullness 

GIP
- inhibits gastric secretion activity, 
- stimulates insulin secretion, has insulin-like effects on 

adipose tissue, 
- inhibits fat lysis, 
- promotes fat generation 

TIRZEPATIDE



BMI 27 kg/m2 or higher and type 2 diabetes treated with tirzepatide for 72 weeks 
938 participants → tirzepatide 10 mg (n=312), tirzepatide 15 mg (n=311), or placebo

Tirzepatide (or matching placebo) was initiated at 2·5 mg once weekly and increased by 2·5 mg 
every 4 weeks until the target dose was reached

gastrointestinal disorders (diarrhoea, nausea, and vomiting)

At week 72 bodyweight was 

• –12·8% (SE 0·6) or –12·9 kg (–28·4 lbs) with tirzepatide 10 mg, 

• –14·7% (SE 0·5) or –14·8 kg (–32·6 lbs) with tirzepatide 15 mg, →
> 79–83% reaching a weight reduction of 5% or more

• –3·2% (SE 0·5) or –3·2 kg (–7·0 lbs) with placebo

On tirzepatide 15 mg, bodyweight reductions at week 72
- > 65%, → 10%
- 48%,→ 15%
- 31%  → 20% 

Improvements in fasting serum glucose, fasting insulin, and 
seven-point SMBG profiles were also greater among 
participants treated with tirzepatide compared with placebo



Tirzepatide group had lower BMI than the control group 
[MD = −1.71, 95% CI (−2.46, −0.95), p < 0.00001].

The results showed that the waist circumference of the 
tirzepatide group was significantly lower

Compared with placebo, the efficacy rate of tirzepatide in 
weight loss≥20%, 25% was much higher than that of placebo 
[RR = 30.43, 95% CI (19.56, 47.33), p < 0.00

The tirzepatide group has a more outstanding advantage in 
weight loss ≥15% compared to weight loss ≥5 and 10%.

The main symptoms included nausea, diarrhea, vomiting, and 
decreased appetite



•  body weight: -11.34 kg, 95% (CI): -12.79 to -9.88, P< 0.001, 
• BMI WMD: -3.11 kg/m2, 95% CI: -4.36 to -1.86, P< 0.001, 
• waist circumference WMD: -7.24 cm, 95% CI -10.12 to -4.36, P< 

0.001) 
were significantly reduced after subcutaneous Tirzepatide

Changes in weight loss following subcutaneous Tirzepatide at a 
dose of: 
- 15 mg (WMD: -13.02 kg, 95% CI: -15.36 to -10.69, I2 = 

96.1%) were higher compared to other doses 
- 10 mg (WMD: -11.66 kg, 95% CI: -14.16 to -9.16, I2 = 96.5%),
- 5 mg (WMD: -9.08 kg, 95% CI: -10.75 to -7.42, I2 = 92.2%)).



Weight Loss 
among obese individuals without diabetes.

Tirzepatide 
most substantial weight reduction at 17% (95% CI, 19.33 
to 6.27; P<.01). 
Semaglutide
12% weight loss (95%CI, 13.56 to 1.60; P <.01; I2 ¼ 82%), 
Liraglutide
5%weight loss of (95% CI, 6.36 to .85; P <.01; I2 ¼ 99%) 



The IGB is a temporary restrictive technique 

Several studies have demonstrated 
substantial weight-loss outcomes →
satisfactory performance profile for 
incorporation into clinical practice 
guidelines 

Bridging with IGB therapy  achieved a weighted pooled 
BMI reduction of 6.60 kg/m2 (MD=6.60, 95% CI: 5.06–
8.15; I2=72%) prior to bariatric surgery

The total pooled complication rate was 8.13% (95% CI: 4.04–13.17%)
- mild (grades I–II) complications was 0.65% (95% CI: 0.00–2.71%)
- severe complications (grades III–V) was 5.45% (95% CI:1.94–

10.12%)

Weight reduction from IGB appears to be temporary and 
unsustainable in the long run

INTRAGRASTIC BALLOON

a balloon is inflated with air or fluid 
and endoscopically placed in the 
patient’s stomach for up to 3–6 
months. 



The group treated with IGB reported: 
- a significant difference in weight (125 kg, IQR 119–130 vs. 

136.5 kg, IQR 125.5–154.5; p < 0.05)
- BMI (47.24 kg/m2, IQR 46.2–48.9 vs. 53.6 kg/m2, IQR47.7–

55.8; p < 0.391) 
compared to liraglutide group. 

The median %EWL (15.5, IQR 13–18.7 vs. 6.71, IQR 5.8–7.4;
p < 0.05) 
median %EBWL (28.5, IQR 24.8–33.07 vs. 11.8, IQR 10.3–14.3; 
p < 0.05) 
were significantly higher in IGB group when compared to 
liraglutide group

There were no differences recorded between the two
groups concerning postoperative complications according
to Clavien-Dindo grade



Patients with class I and II obesity, those with class III obesity who are not suitable candidates for metabolic bariatric surgery

% TWL → 14.37% at 12 months 
%TWL ≥ 10%, → 41.2%of patients at 3 years. 

learning curve → 26 procedures.

At 52 weeks 
• %EWL→ 49.2% vs 3.2% (P < 0.0001). 
• %TWL → 13.6% vs 0.8% (P < 0.0001). 
• > 25% EWL → 77% vs 12% (P < 0.0001)
At 104 weeks → 68% 

ESG is more effective at weight loss than lifestyle

ENDOSCOPIC GASTROPLASTIES



3143 ESG vs 3362 LSG. 
ESG vs LSG 
6-month %TWL  → 7.5% vs 10.4%
12-month %TWL → 7.6% vs 11.3 %

ESG had fewer adverse effects → patients with moderate obesity 

BMI between 30 and 40 kg/m2 and follow-up 12 months 
ESG vs LSG 
%EWL → 62% vs 80%
LSG showed moderate superiority over ESG. 

ESG is less invasive and preferred for patients 
with class I or II obesity



The literature lacks a clear consensus on how to define weight regain, described as:

a regain of 10% to 25% of excess weight or total weight loss recovery from the lowest weight achieved loss.

Up to 20% of bariatric patients experience weight regain or fail to achieve 
long-term weight loss→ undermines the long-term benefits of the 
metabolic surgery

Individuals with poor weight loss or weight regain  have: 
- increased appetite 
- unfavorable postoperative gut hormone profile→ lower circulating 

GLP-1 levels. 

Treatment with GLP-1 analogs may therefore benefit people with poor 
post-surgery weight 

Revisional surgery is an invasive with even higher complication rate than 
that of a primary procedure

WEIGHT REGAIN



liraglutide, 3.0 mg, for 24weeks →
• reduction in percentage  body weight, −8.03 (95% CI,10.39 to 

−5.66)
• Body weight  (−8.82 [4.94] vs −0.54 [3.32]; P < .001)
• reduced fat mass, 
• favorable changes in cardiometabolic risk factors, 
• improvement in health-related quality of life. 

in the liraglutide group compared to the placebo group lost 5%
or more of their body weight (71.9% vs 8.8%)

BARI-OPTIMISE trial is the first randomized clinical trial to 
evaluate the efficacy and safety of  liraglutide, 3.0 mg, 
compared to placebo as an adjunct to a  lifestyle intervention in 
people with suboptimal weight loss  after metabolic surgery.



Liraglutide 
- 8-point reduction in (BMI) (MD − 8.56 Kg/m2 ; 95% CI 

3.34 to 13.79; p < 0.01; I2, 97%), 
- significant mean 16 kg reduction in total weight (MD − 

16.03 kg; 95% CI 0.03 to 32.02; p = 0.05)

65% of patients who took liraglutide had a total
- body weight loss (BWL) of over 5% → 65% 
- > 10% of total BWL → 26%,



Post-treatment weight: 
Semaglutide treatment group, 
- at 3 months → 84.9 (19.3) kg 
- at 6 months → 81.0 (19.1) kg
from 90.1 (19.4) kg, 
corresponding to a clinically significant mean weight 
loss from baseline
- to 3 months of 6.0 (3.6)% 
- to 6 months of 10.3 (5.9)%

mild adverse events 
30.0%  with semaglutide
34.0%  with tirzepatide, 

Tirzepatide treatment group, 
- at 3 months → 91.2 (27.3) kg 
- at 6 months → 87.6 (28.3) kg 
from 100.2 (28.5) kg, 
corresponding to a clinically significant mean weight loss 
from baseline
- to 3 months of 9.3 (4.3)%
- to 6 months of 15.5 (6.3)% 



Pooled BMI at revision was 37.9 kg/m2 (95% CI, 34.7– 41.1), 

%TWL 12 months → 5.0 % (95% CI, 2.7–7.2) 

%TWL  48 months → 1.8 % (95% CI, 1.8 – 5.4)

Complications were reported in five cases (1.9%)

Tore Transoral Outlet Reduction
endoscopic technique in which the pouch and/or the gastro-jejunal anastomosis is reduced by sutured plications



Grazie
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