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Lettura

Obesità e diabete
dalla fisiopatologia alla clinica



Ai sensi dell’art. 4.5 su “Docenti e moderatori dell’evento”, pag. 8 del Manuale 
Nazionale di Accreditamento per l’erogazione di eventi ECM del 06/12/2018, 
dichiaro che nell’ultimo biennio ho avuto fonti di finanziamento e rapporti con 
i seguenti soggetti portatori di interessi commerciali in ambito sanitario:

- Abbvie
- Amgen
- Astra Zeneca
- Eli Lilly
- Novo Nordisk
- Sanofi





Obesity 
is a chronic, relapsing, progressive disease process...

…progressive multifactorial process
 

Modified from a position statement of the World Obesity Federation 2017



WHO Classification 







Metabolic and Fat Complications of Obesity

Dysfunctional Fat Disease 
        (Adiposopathy)
• metabolic disturbance

• High Blood Glucose
• High Blood Pressure
• Dyslipidemia
• other disease

• High Metabolic Risk
• High CV & KD risk
• High Oncologic Risk
• Immunologic interplay

Fat Mass Disease
• Biomechanical disturbances

• Stree on weight-brearing
joints

• Immobility
• Tissue compression
• Tissue Friction













Rosen  ED & Spiegelman BM Cell. 2014 Jan 16;156(1-2):20-44



Frontiers in Immunology 2023

Fat and inflammation: adipocyte-myeloid cell crosstalk in atherosclerosis 



Adipokines in lean and obese states

Clinical Science (2021) 



Frontiers in Immunology 2023

Fat and inflammation: adipocyte-myeloid cell crosstalk in atherosclerosis 



Capone F., et al. Cardiovascular Research, 118: (18), 3556–3575, 2022.





Cardiovascular-Kidney-Metabolic Syndrome

Current Problems in Cardiology 2024



Cardiovascular-Kidney-Metabolic Syndrome

Current Problems in Cardiology 2024



Autoimmunity Reviews



Mediators of Inflammation  2014



Int. J. Mol. Sci. 2019, 20, 4091 



Results: DAPSA 

OUTCOME: DAPSA

Variables Coef. (95% CI) P=

Age 0.0056 (0.0024 – 0.0088) 0.001

Gender -0.2059 (-0.2814 - -0.1303) 0.000

Disease duration -0.0127 (-0.0176 - -0.0077) 0.000

C-DMARD 0.0120 (-0.0618 – 0.0859) 0.750

B-DMARD -0.1031 (-0.1924 - -0.0137) 0.024

Central obesity 0.3624 (0.2730 – 0.4519) 0.000

Multivariable regression model

The higher the DAPSA score the worst the Outcome
Corrao S data not published (confidential)



Adipokines as molecular linkers between obesity, immune system and intervertebral disc disc disease 

Int. J. Mol. Sci. 2019, 





Date of Download:  6/1/2023 Copyright © 2023 American Diabetes Association. All rights reserved.

From: Subtypes of Type 2 Diabetes Determined From Clinical Parameters 

Diabetes. 2020;69(10):2086-2093. doi:10.2337/dbi20-0001

Novel diabetes subtype characteristics. Overview of distribution and characteristics of subtypes generated by clustering based on clinical 
parameters in the Swedish ANDIS cohort.

Figure Legend:



Physiology of insulin signaling in metabolic syndrome. 

Christian Rask-Madsen, and C. Ronald Kahn 
Arterioscler Thromb Vasc Biol. 2012;32:2052-2059
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The deleterious dozen: 12 pathophysiological defects contributing to β-cell failure in type 2 diabetes 
with therapeutic options for individual pathways

Ehtasham Ahmad et al. Lancet 2023
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Relazione lineare tra la circonferenza vita (WC) 
e il global longitudinal strain (GLS)

La relazione è stata 
corretta, nell’analisi multi-
variabile, per età, sesso, 
HbA1c o HOMA-IR e 
Sindrome Metabolica se-
condo i criteri ATPIII

Il Global Longitudinal 
Strain rappresenta un 
indice precoce di 
performance del ventricolo 
sinistro e rappresenta un 
forte predittore di 
Scompenso Cardiaco.   

Corrao S. et al. Diabetes Obesity and Metabolism 2024



Corrao S et al. unpublished data
Epicardial Fat Tissue

Mean GLS%

M
ea

n 
G

LS
%

The relationship remains 
statistically significant after 
adjustments for HbA1c, 
BMI, WC

T2DM patients





Modified from Heart Failure Reviews (2023) 

Cardiovascular and renal 
Protection





Nature Reviews Endocrinology 2023



Nature Reviews Endocrinology 2023



Nature Reviews Endocrinology 2023



Diabetes Obesity Metabolism, Volume: 23, Issue: S3, Pages: 5-29, First published: 26 July 2021, DOI: (10.1111/dom.14496) 

Proopiomelanocortin/cocaine‐amphetamine‐regulated transcript

Neuropeptide Y/Agouti‐related peptide



Diabetes Obesity Metabolism, Volume: 23, Issue: S3, Pages: 5-29, First published: 26 July 2021, DOI: (10.1111/dom.14496) 



The Incretin Hormones GIP and GLP-1 Signal to the Pancreas

• Nutrient load in the 
gut stimulates release of 
the incretin hormones GIP 
and GLP-1

• GIP and GLP-1 signal to 
pancreatic islets 
to enhance 
glucose-dependent insulin 
secretion and subsequent 
PPG clearance in healthy 
people

GIP = gastric inhibitory polypeptide; GLP-1 = glucagon‐like peptide‐1; PPG = postprandial glucose.
Nauck MA, Meier JJ. Diabetes. 2019;68(5):897-900.

Islet of Langerhans (endocrine 
pancreas)

GIP ~44%

Substrate absorption

Neural transmission

Jejunal mucosa

Duodenal mucosa

K cells

L cells

Jejunum Glucose ~33%

Negligible

β cells (insulin)

α cells (glucagon)

δ cells (somatostatin)

Pancreatic polypeptide cells 

Capillaries 

Increased nutrient 
load

Relative contribution to 
augmentation of insulin release 

GLP-1 ~22%



Tirzepatide

This 3-dimensional rendering of tirzepatide is not an exact reproduction of the molecule and should be used for representative purposes only.
GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1R = glucagon-like peptide-1 receptor. 
1. Coskun T, et al. Mol Metab. 2018;18:3-14. 2. Urva S, et al. Diabetes. 2020;69(suppl 1):Abstract 971-P.

2. Informazioni come da RCP di Prodotto

• Structure: linear peptide, 39 amino acids 
based on the GIP sequence1

• Binds to both GIPR and GLP-1R
• Includes a C20 fatty diacid moiety

• Mean half-life: approximately 5 days1

• Plasma concentrations in people with 
renal impairment do not differ vs healthy 
people2






Tirzepatide’s pathway signalling 

Corrao S. et al. Frontiers Endocrinology 2024



1. Rosenstock J, et al. Lancet. 2021;398(10295):143-155. 2. Frias JP, et al. N Eng J Med. 2021;385(6):503-515. 3. Ludvik B, et al. Lancet. 2021;398(10300):583-598. 4. Del Prato S, et al. Lancet. 
2021;398(10313):1811-1824. 5. Dahl D, et al. JAMA. 2022;327(6):534-545
Rielaborazione grafica di informazioni contenute nel RCP Tirzepatide

SURPASS-1
vs. placebo1

Drug-naïve or 
washout from 

any OAM

SURPASS-2
vs. semaglutide2

Add-on to metformin

SURPASS-3
vs. insulin degludec3

Add-on to metformin with or 
without SGLT-2i

SURPASS-5
vs. placebo5

Both with insulin glargine
with or without metformin

SURPASS-4
vs. insulin glargine4

Add-on to ≥1 and ≤3 OAMs 
(metformin, SGLT-2i, or SU)

Monotherapy 2-Drug
Combination

2-3 Drug 
Combinations

2-4 Drug 
Combinations

Combination
With Insulin

6 263 pazienti con diabete di tipo 2 (di cui 4 199 trattati con tirzepatide)

Obiettivo primario: variazione della HbA1c
Obiettivi secondari: variazione del peso corporeo, della glicemia a digiuno e % di pazienti che raggiungevano il target di HbA1c. 

Programma di sviluppo SURPASS



Disegno generale degli studi SURPASS

TZP 5 mg QW

TZP 10 mg QW

TZP 15 mg QW

Injectable placebo or active comparator QW

Randomization

Safety 
follow-up
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5 mg2.5 mg

2.5 mg 5 mg 7.5 mg 10 mg

2.5 mg 5 mg 7.5 mg 10 mg 12.5 mg 15 mg

Primary endpoint
End of treatment

4 weeks

0                      4                     8                    12                   16                   20 40, 52, or 104

Rielaborazione grafica di informazioni contenute in RCP di tirzepatide



HbA1c Over Time (SURPASS-2)
Efficacy Estimand 

Data are LSM (SE); mITT population (efficacy analysis set). ANOVA analysis (week 0) and MMRM analysis (week 40). Arrows indicate when the dose of TZP 5 mg, 10 mg, and 15 mg and SEMA 1 mg were achieved. Data labels are % HbA1c.
ANOVA = analysis of variance; HbA1c = glycated haemoglobin; LSM = least squares mean; mITT = modified intent-to-treat; MMRM = mixed model repeated measures; SEMA = semaglutide; TZP = tirzepatide.
Frias JP, et al. N Engl J Med. Published online June 25, 2021.

Informazioni come da RCP di Prodotto
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Tirzepatide’s effects on body weight and in HbA1c
(SURPASS 2)

Corrao S. et al. Frontiers Endocrinology in press



Corrao S. et al. Frontiers Endocrinology 2024



MRI Scans Showing LFC (%) at Baseline and At Week 52a
SURPASS-3 MRI

aMRI scans from one participant randomised to tirzepatide 5 mg: 59-year old male on metformin with an SGLT-2i.
LFC=Liver Fat Content; MRI=Magnetic Resonance Imaging; SGLT-2i=Sodium-Glucose Cotransporter-2 Inhibitor.  
Gastaldelli A, et al. Lancet Diabetes Endocrinol. 2022;doi: 10.1016/S2213-8587(22)00070-5

LFC at baseline: 27.3%

LFC at 52 Weeks: 2.6%









JAMA Network Open. 2024;7(8):e2427258.  August 12, 2024 



www.thelancet.com Vol 75 September, 2024 







Pathological directions of
Disfuncional Fat Disease

and its Reversal



“Tirzepatide promotes the reversal of adiposopathy”

Corrao S. et al. Frontiers Endocrinology 2024



Pathological directions of
Disfuncional Fat Disease

and its Reversal


	Diapositiva numero 1
	Ai sensi dell’art. 4.5 su “Docenti e moderatori dell’evento”, pag. 8 del Manuale Nazionale di Accreditamento per l’erogazione di eventi ECM del 06/12/2018, dichiaro che nell’ultimo biennio ho avuto fonti di finanziamento e rapporti con i seguenti soggetti portatori di interessi commerciali in ambito sanitario:��- Abbvie�- Amgen�- Astra Zeneca�- Eli Lilly�- Novo Nordisk�- Sanofi�
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43
	The Incretin Hormones GIP and GLP-1 Signal to the Pancreas
	Tirzepatide
	Diapositiva numero 46
	Diapositiva numero 47
	Diapositiva numero 48
	HbA1c Over Time (SURPASS-2)�Efficacy Estimand 
	Diapositiva numero 50
	Diapositiva numero 51
	MRI Scans Showing LFC (%) at Baseline and At Week 52a�SURPASS-3 MRI
	Diapositiva numero 53
	Diapositiva numero 54
	Diapositiva numero 55
	Diapositiva numero 56
	Diapositiva numero 57
	Diapositiva numero 58
	Diapositiva numero 59
	Diapositiva numero 60
	Diapositiva numero 61
	Diapositiva numero 62

