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Percentuale di soggetti obesi in relazione a presenza di diabete

Italian Diabetes & Obesity Barometer Report, 2018
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Consequences of Obesity in Diabetes

• Increases the risk of cardiovascular comorbidities
– Hypertension
– Dyslipidemia
– Atherosclerosis

• May limit ability to engage in physical activity and 
reduces quality of life

• Impacts on the responsiveness to antidiabetic drugs
– Increases insulin resistance
– Impairs beta cell function

Handelsman YH, et al. Endocr Pract. 2015;21(suppl 1):1-87.
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«Il Diabete»
V Martina M Maccario, G Rizzi, M Tagliabue e F Massara 

SIMG 3, N° 8, 1986
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Cochrane Database Syst Rev. 2005 Jul 20;(3):CD002966. 
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Diabetes Care 2009; 32:193–203
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GLP-1 mimetic (exenatide)

1.1.14 Consider adding a GLP-1 mimetic as third-line therapy to first-line metformin and a
second-line sulfonylurea when control of blood glucose remains or becomes inadequate
(HbA1c ≥ 7.5%, or other higher level agreed with the individual), and the person has
•a body mass index (BMI) ≥ 35.0 kg/m2 in those of European descent (with

appropriate adjustment for other ethnic groups) and specific psychological or
medical problems associated with high body weight,

•a BMI < 35.0 kg/m2, and therapy with insulin would have significant occupational
implications or weight loss would benefit other significant obesity-related
comorbidities.

1.1.15 Only continue GLP-1 mimetic (exenatide) therapy if the person has had a beneficial
metabolic response (a reduction of at least 1.0 percentage point in HbA1c and a weight
loss of at least 3% of initial body weight at 6 months).
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Open Medicine 2011;5(1):e35 

HbA1c
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FIG. 1. The difference in ad libitum energy
intake (kJ) between the placebo day and
the day of GLP-1 infusion. Mean and 95%
CI are shown for the original studies and
for the meta-analysis.

J Clin Endocrinol Metab 86: 4382–4389, 2001
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Drucker et al., 2006

Azioni extra-pancreatiche del GLP-1
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Drucker et al., 2006

Azioni extra-pancreatiche del GLP-1

Diapositiva preparata da FABIO BROGLIO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Barsh et al., 2002

L‘ipotalamo come centro della regolazione
del bilancio energetico
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FIG. 4. Photomicrographs demonstrating c-fos-immunoreactive
nuclei in the hypothalamic paraventricular (90 min after icv
injection of GLP-1 alone (A and C) or GLP-1 preceded by a dose
of exendin-(9–39) given 10 min earlier (B and D)

ARC

FIG. 5. GLP-1 induced c-fos expression in the arcuate nucleus
and circumventricular areas. The photomicrographs
emonstrate c-fos-immunoreactive nuclei in the arcuate
nucleus from a rat given an icv injection of GLP-1 alone.
Numerous c-fos-immunoreactive cell bodies are seen in the
area postrema and the surrounding subpostreme region of the
nucleus of the solitary tract (D). Scale bars 5 100 mm (A–C)
and 200 mm (D).

Endocrinology 138: 4445–4455, 1997
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Neuroimage 2007;35:511–517

Positron emission
tomography (PET)

Post-meal GLP-
1 response is
associated with
activation of
areas of the
human brain
that are
implicated in
the regulation
of eating
behaviour

Left middle 
frontal gyrus

Left inferior
frontal gyrus

Hypothalamus
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Nature. 1996 Jan 4;379(6560):69-72.

Effects of peripheral (SC) administration of (A) GLP-1 (7-36) amide (0, 50, 100, or 500 ng/100 g BW)
or (B) exendin-4 (0, 5, 50, or 250 ng/100 g BW) on food intake in food-deprived Wistar rats. Values are
the mean ± SEM percentage of cumulative food intake during 4 consecutive intervals for 10-12
determinations per group after acute administration of the peptide. *P < .05, Newman-Keuls, v control
group. Absolute

Metabolism, Vol 49, No 6 (June), 2000: pp 709-717
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Fig. 1. The effect of a single ip injection of saline (black bars) or 10 nmol/ kg
PYY3–36 (grey bars) on 0–1 h food intake when administered during the early
light phase to 24 h fasted (a) sham-vagotomised or vagotomised or (b) sham-
transectioned or transectioned rats (n = 12–15/group). Expressed as mean F
SEM % saline control, *P b 0.05 vs. saline.

Fig. 3. Expression of fos-like immunoreactivity in the hypothalamic arcuate nucleus of satiated
sham-vagotomised and vagotomised rats (n = 3–4/ group) in response to ip administration of
saline (black bars), 10 nmol/kg PYY3–36 (grey bars) or 100 nmol/kg GLP-1 (hatched bars).
Expressed as mean F SEM % saline, ***P b 0.001 vs. saline.
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Brain Research 1044 (2005) 127– 131

Diapositiva preparata da FABIO BROGLIO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Azioni centrali e gastrointestinali del GLP-1 
sul controllo alimentare

GLP-1

sazietà

assunzione calorica

svuotamento gastrico
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Figure 2 Subjective sensations of hunger (A) and fullness (B) experienced by healthy male subjects before and
after food intake during intravenous infusion of 5% glucose (placebo) or one dose (0.375, 0.75, or 1.5
pmol/kg/min) of human glucagon-like peptide-1. Results are expressed as mean and SEM (n = 16). *p<0.05,
**p<0.01 v control.

Gut 1999;44:81–86

J Clin Endocrinol Metab 86: 4382–4389, 2001
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Effetti sul peso corporeo in funzione della 
comparsa di nausea

100
n = 39

100
n = 50

103
n = 109

103
n = 97

Baseline

0

-1

-2

-3

-4

-5

-6

-7

Exenatide QW, N = 148
Exenatide BID, N = 147

*at least one episode

Drucker DJ, et al. The Lancet. 2008; 372:1240-1250

Diapositiva preparata da FABIO BROGLIO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Open Medicine 2011;5(1):e35 
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Ther Adv Endocrinol Metab 2015, Vol. 6(1) 19–28

Figure 2. Changes in weight with glucagon-like peptide 1 receptor agonists (GLP-1 RAs) in head-to-head clinical studies. p-values are for
statistical superiority (unless noted for noninferiority); *p = not significant, †p = 0.0005, ‡p-value not reported for weight difference of 1.02 kg
(95% confidence interval 0.456–1.581), §p < 0.0001, ¶ p < 0.001 versus dulaglutide 0.75 mg, **p = not significant between dulaglutide 1.5 mg
versus exenatide bid, ‡‡p = 0.011.
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Dulaglutide (104w)
∆ peso:  -2.9 kg

Exenatide QW (364w)
∆ peso:  -3.9 kg

Liraglutide (104w)
∆ peso:  -3.0 kgLixisenatide (76w)

∆ peso:  -3.8 kg

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2017:10 79–87
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Lancet 2014; 384: 2228–34

change in weight (kg) at the end of intervention

Figure 3: Meta-analyses of glucagon-like peptide-1 (GLP-1) agonist and basal insulin combination treatment versus other anti-diabetic
treatments, comparing hypoglycaemia and change in weight Outcomes assessed are (C) change in weight (kg) at the end of intervention,
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Lancet 2014; 384: 2228–34

Figure 3: Meta-analyses of glucagon-like peptide-1 (GLP-1) agonist and basal insulin combination treatment versus other anti-diabetic
treatments, comparing hypoglycaemia and change in weight Outcomes assessed are change in weight (kg) at the end of intervention in
studies that compared combination treatment with basal-bolus insulin treatment. For each estimate, the grey shaded area is the weight of
the estimate in proportion to the overall eff ect.

change in weight (kg) at the end of intervention
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Lancet Diabetes Endocrinol 2014; 2: 885–93

Figure 2: Glycaemic effi cacy, doses, bodyweight, and cumulative
hypoglycaemia over 26 weeks Mean HbA1c (A), fasting plasma
glucose (B), insulin degludec dose (C), liraglutide dose (D), and
change in bodyweight (E), plus cumulative mean number of
hypoglycaemic episodes per patient (F). Error bars show SDs.
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J Clin Med Res. 2019;11(3):219-224
Figure 1. Changes of fat index and skeletal muscle index during the treatment with liraglutide (0.9
mg/day) in obese Japanese patients with type 2 diabetes. *P < 0.05 versus 0 week.
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J Clin Med Res. 2019;11(3):219-224
Figure 2. Changes of visceral fat volume, subcutaneous fat volume, and intrahepatic lipid content during
the treatment with liraglutide (0.9 mg/day) in obese Japanese patients with type 2 diabetes. *P < 0.05,
**P < 0.01 versus 0 week.

visceral fat volume subcutaneous fat volume intrahepatic lipid content
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Scheme representing the liraglutide effect on the expression
of main regulators involved in lipid metabolism, b-oxidation
and thermogenesis FIG 5 in liver (a), skeletal muscle (b)
and/or epididymal white adipose tissue (c).

(a): liver
(b): skeletal muscle
(c): epididymal white 
adipose tissue
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FIGURE1 Difference in microbiome composition in metformin or
liraglutide-treated T2DM subjects. A, Study design and stool
sampling periods at baseline and Day 42 as adapted from Hodge
et al.; D, Significantly differentially represented bacterial genera
between metformin and liraglutide groups, at baseline and Day 42

Endocrinol Diab Metab. 2018;1:e9. https://doi.org/10.1002/edm2.9
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Ther Adv Endocrinol Metab 2015, Vol. 6(1) 19–28

Figure 2. Changes in weight with glucagon-like peptide 1 receptor agonists (GLP-1 RAs) in head-to-head clinical studies. p-values are for
statistical superiority (unless noted for noninferiority); *p = not significant, †p = 0.0005, ‡p-value not reported for weight difference of 1.02 kg
(95% confidence interval 0.456–1.581), §p < 0.0001, ¶ p < 0.001 versus dulaglutide 0.75 mg, **p = not significant between dulaglutide 1.5 mg
versus exenatide bid, ‡‡p = 0.011.
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Figure 2: Change in bodyweight Data are mean (95% CI) (ANCOVA estimate) for the intention-to-treat 
population with the last observation carried forward. Lancet. 2009 Nov 7;374(9701):1606-16

Diapositiva preparata da FABIO BROGLIO e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



Lancet 2018; 392: 637–49

Figure 2: Estimated mean changes (A) and observed
mean changes (B) in bodyweight from baseline to week
52
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OBES SURG (2017) 27:2–21
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Diabetes & Metabolism 44 (2018) 235–242

Fig. 3. Time course of percent changes from baseline in body
mass index (BMI; kg/m2), body weight, lean body mass (LBM)
and fat mass (FM) in the three study arms. Data are
means SE (standard error). ILM: intensive lifestyle
modification; SG: sleeve gastrectomy.
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Figure 1. Changes in glycated hemoglobin after therapy with liraglutide in completers. Data are mean (95% confidence
interval, CI). p value: repeated measures analysis of variance. A1c: glycated hemoglobin. BS: previous bariatric surgery.
NBS: non previous bariatric surgery. Figure 2. Changes in body mass index (BMI) after therapy with liraglutide in
completers. Data are mean (95% confidence interval, CI). p value: repeated measures analysis of variance. BS: previous
bariatric surgery. NBS: non previous bariatric surgery.

Surgery for Obesity and Related Diseases; 12: 10, 1856-1863; 2016
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Conclusioni

Nel paziente diabetico, se sovrappeso o obeso, gli
analoghi del GLP-1, quando non già prescrivibili per
altre indicazioni, rappresentano uno strumento
efficace e duraturo anche per il controllo ponderale,
indipendemente dall’effetto normoglicemizzante
anche antagonizzando efficacemente l’incremento
ponderale indotto da altri farmaci antidiabetici,
incluso il trattamento insulinico.Diapositiva preparata da FABIO BROGLIO e ceduta alla Società Italiana di Diabetologia. 
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