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

- Abbvie

- Amgen

- Astra Zeneca
- Eli Lilly

- Novo Nordisk
- Sanofi
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Obesity

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

Modified from a position statement of the World Obesity Federation 2017



WHO Classification
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Metabolic and Fat Complications of Obesity
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Adipocyte death

Hypoxia
Inflammation

Insulin resistance

O Adipocyte Macrophages, other inflammatory immune cells

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




Fat and inflammation: adipocyte-myeloid cell crosstalk in atherosclerosis

A Healthy PVAT
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Adipokines in lean and obese states

Lean adipose Obese adipose

T adiponectin O 1 adiponectin
%T adipsin L adipsin
O T omentin O L omentin
TIL-10, IL-4 LIL-10, IL-4
O dleptin O Tleptin
Q Q lresistin Tresistin

1 visfatin T visfatin

1l chemerin T chemerin

L TNF-q, IL-6, MCP-1 TTNF-q, IL-6, MCP-1
Anti-inflammatory Pro-inﬂ;matory
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Fat and inflammation: adipocyte-myeloid cell crosstalk in atherosclerosis

A Healthy aorta B _ Atherosclerosis
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Cardiometabolic HFpEF: NASH of the Heart :

Federico Capone, MD, Roberto Vettor, MD, and Gabriele G. Schiattarella, MD, PhD (

Heart Failure With Preserved Ejection Fraction: Time To Change
Perspective?
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Cardiovascular-Kidney-Metabolic Syndrome

Excess/dysfunctional
adipose tissue

Hypertension
Dyslipidemia
Metabolic syndrome
Diabetes

CvD

CKD

Cardiovascular-Kidney-Metabolic Syndrome
CVD: Cardiovascular disease
CKD: Chronic kidney disease
DM: Diabetes mellitus

Current Problems in Cardiology 2024



Cardiovascular-Kidney-Metabolic Syndrome

Metabolic disease
Inflammation,
endothelial dysfunction, & =
hemodynamic changes g 7
\
1 4
'
.\
Oxidative stress o4
T Renal hypoperfusion,
increased renal vascular resistance
RAAS & SNS activation
Hyperglycemia /
Insulin resistance Lipotoxicity \ : }
Non-enzymatic glycation l
of lipids and proteins
Toxic lipid metabolites &
» mitochondrial dysfunction

Advanced glycation
end-products (AGEs)

-

CKD
Vascular stiffening

CvD

RAAS: Renin-angiotensin-aldosterone system; SNS: Sympathetic nervous system; eGFR: Estimated glomerular filteration rate; Current Pr0blems in C(l”'diOlOg)’ 2024

CVO: Cardiovascular disease; CKD: Chronic kidney disease
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Atherosclerosis, ventricular hypertrophy
myocardial fibrosis and ischemia
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T IL-6, IL-8, VEGE, MMP-1, MMP-13, COX-2, and PGE,

T IL-10, M2 polarization
| TNF-a, transformation into foam cells
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RHEUMATOID ARTHRITIS

T -

OSTEOARTHRITIS

4

Cartilage

Subchondral bone

Synovial membrane

Chondrocytes  QOsteoblasts ~ Osteoclasts  Adipocytes Synovial fibroblasts ~ Macrophages Leukocytes  Endothelial cells

Cartilage ECM Bone metabolism & Pathogenic phenotype Immune system . h
Integrity Dysregulation ' gt kit Angiogenesis

ADIPOKINES

Adipose Tissue

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



Results: DAPSA

OUTCOME: DAPSA

Multivariable regression model

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

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
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Int. J. Mol. Sci. 2019,
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Diabetes

a American From: Subtypes of Type 2 Diabetes Determined From Clinical Parameters

- Association.

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

TiD
ADA
 ADA G 6%
18%
HbA1lc
HOMA-B
T2D HOMA-IR
BMI 22%
Age

39%

Figure Legend:

SAID = Severe Autoimmune Diabetes
GADA, low insulin secretion, poor metabolic control

SIDD = Severe Insulin Deficient Diabetes
Low insulin secretion, poor metabaolic control,
increased risk of retinopathy and neuropathy

SIRD = Severe Insulin Resistant Diabetes
Insulin resistance, obesity, late onset,
increased risk of nephropathy and fatty liver

MOD = Mild Obesity-Related Diabetes
Obesity, early onset

MARD = Mild Age-Related Diabetes
Late onset, low risk of complications

Novel diabetes subtype characteristics. Overview of distribution and characteristics of subtypes generated by clustering based on clinical

parameters in the Swedish ANDIS cohort.



Physiology of insulin signaling in metabolic syndrome.

BRAIN

B Appetite

O T Sympathetic tone
4 Hepatic glucose output
via vagal n.

PANCREAS
B B- cell growth
B-cell survival
Glucose sensing

MYOCARDIUM
TGlucose oxidation
| FFA oxidation

ARTERIES
1 Plaque formation

LIVER

O T FFA, TG secretion
L Glucose production

T Lipoprotein uptake

MACROPHAGES

TSurvivaI E nergy
expenditure
unbalance

High Food intake

MACROPHAGES
O 1 Fat infiltration

FAT
O T TG synthesis
¥ Lipolysis RESISTANCE VESSELS
[ Vasodilation
© Vasoconstriction
MUSCLE
CAPILLARIES

Metabolic Stress Bt Guosewnte

BT Capillary recruitment
T Transendothelial insulin
transport

Christian Rask-Madsen, and C. Ronald Kahn

Insulin Sensitive® ; Insulin Resistant & Arterioscler Thromb Vasc Biol. 2012;32:2052-2059



DIABETES MELLITUS : THE OMINOUS OCTET
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The deleterious dozen: 12 pathophysiological defects contributing to B-cell failure in type 2 diabetes
with therapeutic options for individual pathways

(7) Brain (8) Gastrointestinal tract (9) Inflammation
(3) Adipose Defects Defects
tissue - Impaired appetite Defects « TChronic inflammation
regulation + | Incretin effect . .
- (4) Skeletal « T Sympathetic tone Therapeutic optnons:.
muscles » | Dopamine activity Therapeutic options: : Sléi-}lz tec:_r::r CEELE
. . inhibitor
Therapeutic options: roLh r-ece.pt.or agonist » Anti-inflammatory agents
) « GLP-1 receptor agonist * DPP-4 inhibitor A
? (5) Liver « Dopamine agonists
Defects -
« 1 Insulin resistance (10) Immune function
Therapeutic options: Defects
» Metformin « Immune dysregulation
« Thiazolidinedione //V Therapeutic options:
» GLP-1 receptor agonist and « GLP-1 receptor agonist *
SGLT2 inhibitor* Hyperglycaemia + Immune modulators O
» SGLT2 inhibitor
(12) Pancreatic amylin (IAPP) (11) Stomach or small intestine,
or both
Defects Defects
' l_APP deposition « Abnormal emptying
In pancreas (1) B cells (6) Kidney (2) acells « Gut dysbiosis
Therapeutic options: + T Glucose absorption
« Future therapeutic target Defects Therapeutic options:
+ | Mass Defects "
. - Defects » GLP-1 receptor agonist
- | Function » T Glucose reabsorption . " DPP-4 inhibi
. — including SGLT2 + a cells including » DPP-4 inhibitor
Therapeutic optlons.. ne gont T glucagon + a-glucosidase
« GLP-1 receptor agonist | hyperexpression inhibitors
« Insulin + T Inflammation and fibrosis | Therapeutic options: « Amylin analogues
= Sulfonylurea Therapeutic options: » GLP-1 receptor agonist « Metformin
» Meglitinides » SGLT2 inhibitor » Amylin analogues
EhtaSham Ahmad et al. Lancet 2023 « DPP-4 inhibitor « Non-steroidal selective MRA | « DPP-4 inhibitor
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GLS (%)

-25 -20 -15 -10

—30

Relazione lineare tra la circonferenza vita (WC)

e il global longitudinal strain (GLS)

Multivariable adjusted R? = 24.3%; P < 0.0001

60

140

La relazione ¢é stata
corretta, nell’analisi multi-
variabile, per eta, 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



Mean GLS%

-12+

_22 2]

T2DM patients

The relationship remains
statistically significant after
adjustments for HbAlc,

o BMI, WC

95% CI

—— Fitted values
o Mean GLS%

1 1.5
Epicardial Fat Tissue

Corrao S et al. unpublished data
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' Insulin release

Glucagon levels ioi : ; :
l [:4 l Lipid storage lRenin- Angiotensinl Glucose uptake ' Vasodilatation l Appetite

l' e l Albuminuria l Blood Pressure ,l Arterial stiffness l Insisin resistance

System Activity Pro-inflammatory

lApoptosis in cardiac lr chemokin/cytokine secretion
progenitor cells

l Insulin resistance

l Atheroma formation

Cardiovascular and renal
Protection

Modified from Heart Failure Reviews (2023)
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* Neurons
» Astrocytes
« Oligodendrocytes

* Neurons
» Pericytes
» Oligodendrocytes

» Endothelial cells
¢ VSMC

» Endothelial cells

[] GIPR
O GLPIR

* ATll cells
» Endothelial cells

+ Cardiomyocytes
+ Endothelial cells

| e yd Tcells I

e [EL

« Enteric neurons

» Pericytes
« Mesothelial cells

« Cardiomyocytes
¢ Pericytes
* Adipocytes

* B-cells
* a-cells
* 5-cells

* B-cells

« a-cells

+ 3-cells

* Pancreatic
polypeptide cells

« Osteocytes
+ Osteoblasts
» Osteoclasts
« Myeloid cells
e Tcells

Nature Reviews Endocrinology 2023



Blood vessel
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1 Cardioprotection

1T Myocardial contractility
1™ Heart rate

™ Glucose uptake

1 Vasodilation and NO production
J Systemic inflammation
{4 Foam cell formation

{ Macrophage-driven inflammation
4 Foam cell formation

v VSMC proliferation

V- Arterial remodelling

™ Nephroprotection

1t Sodium and water excretion
J Blood pressure

v Albumin excretion

1 GIPR
] GLPIR

Nature Reviews Endocrinology 2023
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Brain
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Diabetes Obesity Metabolism, Volume: 23, Issue: S3, Pages: 5-29, First published: 26 July 2021, DOI: (10.1111/dom.14496)



Endocrine

pancreas Ectopic triglyceride
storage (visceral fat,
fatty liver,
\’ intrapancreatic,
Insulin secretion i intramyocellular) 4 (?)
h
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Lipoprotein
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: ; FFA T
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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

Increased nutrient
load

* Nutrient load in the
Islet of Langerhans (endocrine gut StimU|ateS re|ease Of

pancreas)

Relative contribution to the |ncret|n hormones GlP
augmentation of insulin release P N 3 nd G I_P—l

e GIP and GLP-1 signal to
pancreatic islets
to enhance
glucose-dependent insulin
secretion and subsequent
PPG clearance in healthy
) 5 cells (somatostatin) people

B a cells (glucagon)

b Pancreatic polypeptide cells

n B cells (insulin)
@@ Capillaries

1
h
Neural transmission Negligible

|

RS, W |

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



Tirzepatide

 Structure: linear peptide, 39 amino acids
based on the GIP sequence!

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

* Mean half-life: approximately 5 days!

* Plasma concentrations in people with

renal impairment do not differ vs healthy
people?

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







Tirzepatide’s pathway signalling
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Programma di sviluppo SURPASS

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

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

2-Drug 2-3 Drug 2-4 Drug Combination
Combination Combinations Combinations With Insulin

Monotherapy

SURPASS-1 SURPASS-2 SURPASS-3 SURPASS-4 SURPASS-5
vs. placebo! vs. semaglutide? vs. insulin degludec? vs. insulin glargine?® vs. placebo®
Drug-naive or Add-on to metformin Add-on to metformin with or Add-on to 21 and <3 OAMs Both with insulin glargine
washout from without SGLT-2i (metformin, SGLT-2i, or SU) with or without metformin
any OAM

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



Disegno generale degli studi SURPASS

TZP 5 mg QW
2.5mg > meg
TZP 10 mg QW
2.5mg 5 mg 7.5 mg 10 mg
2 Safety
§ follow-up
E TZP 15 mg QW
2.5mg 5mg
Injectable placebo or active comparator QW
4 weeks
| | | | |
0 4 8 12 16 20 40, 52, or 104
Randomization Primary endpoint

End of treatment

Rielaborazione grafica di informazioni contenute in RCP di tirzepatide



HbA1c Over Time (SURPASS-2)
Efficacy Estimand

Overall mean baseline HbA1c = 8.28% (67 mmol/mol)
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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 % HbAlc.

ANOVA = analysis of variance; HbAlc = 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

TZP 5 mg
¥ TZP 10 mg
- TZP 15 mg
-O-SEMA 1 mg



Change from Baseline (%)

Tirzepatide’s effects on body weight and in HbA,
(SURPASS 2)
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Systolic Blood Pressure changes (mmHg)
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MRI Scans Showing LFC (%) at Baseline and At Week 52a
SURPASS-3 MRI

LFC at 52 Weeks: 2.6%

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: 10.1016/52213-8587(22)00070-5



The NEW ENGLAND

Tirzepatide for
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Tirzepatide, 5 mg (N=47)

-~ Tirzepatide, 10 mg (N=47)

~@- Tirzepatide, 15 mg (N=48) Placebo (N=48)
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Alanine Aminotransferase — U/liter
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Tirzepatide, 5 mg 2283 261 23.8
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Placebo 43.4 439 404
Tirzepatide, 5 mg 23.7 264 23.1
Tirzepatide, 10 mg 235 239 246
Tirzepatide, 15 mg 23.1 241 229

Figure 2. Mean Liver-Enzyme Levels over Time.

Shown are the mean alanine aminotransferase and aspartate aminotransferase levels from baseline through week 52 and during the
subsequent 4-week safety follow-up period (SFU). Values were estimated with the use of a mixed model for repeated measures with log
transformation, and the analysis included data for all the participants who had undergone randomization. Week 52 estimates for the
treatment-regimen estimand (TRE) are also shown (see the Supplementary Appendix for details). The TRE included data obtained dur-
ing the treatment period for all the randomly assigned participants who received at least one dose of tirzepatide or placebo, regardless
of adherence to the trial drug. The mean values at baseline (top left of each graph) are geometric means from actual measurements at

baseline. I bars indicate 95% confidence intervals.
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Figure 1. Primary and Key Secondary End Points.

Panel A shows the percentage of participants with resolution of metabolic dysfunction—associated steatohepatitis (MASH) and no wors-
ening of fibrosis (defined as no increase in the fibrosis stage) at week 52 (primary end point). MASH resolution was defined as no stea-
totic liver disease (steatosis score of 0 [on a scale of 0 to 3]) or simple steatosis (a steatosis score of 1, 2, or 3) without steatohepatitis
and an inflammation score of 0 or 1 (on a scale of 0 to 2) and a hepatocellular ballooning score of 0 (on a scale of 0 to 2); higher scores
indicate more severe disease. Panel B shows the percentage of participants with an improvement (decrease) of at least one fibrosis
stage and no worsening of MASH (defined as no increase in the nonalcoholic fatty liver disease activity score) at week 52 (key second-
ary end point). Risk differences indicate percentage-point differences between the groups. The confidence intervals have not been ad-
justed for multiple comparisons and should not be used to infer definitive effects of tirzepatide. The percentage estimates and risk dif-
ferences were calculated with the use of a logistic-regression model. I bars indicate standard errors.




Original Investigation | Diabetes and Endocrinology
Clinical Outcomes of Tirzepatide or GLP-1Receptor Agonists in Individuals
With Type 2 Diabetes

Min-Hsiang Chuang, MD; Jui-Yi Chen, MD; Hsien-Yi Wang, MD; Zheng-Hong Jiang, MD; Vin-Cent Wu, MD, PhD

Figure 1. Flow Diagram of Cohort Construction

Figure 2. Forest Plot of Primary and Secondary Outcomes
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Incidence of new onset type 2 diabetes in adults living with
obesity treated with tirzepatide or semaglutide: real world
evidence from an international retrospective cohort study

Matthew Anson,” Alex E. Henney," Nicholas Broadwell,” Sizheng S. Zhao,” Gema H. Ibarburu,® Gregory Y. H. Ll'p,e'f John P. H. Wilding,*

Daniel J. Cuthbertson,"* and Uazman Alam®9™**
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Fig. 3: Kaplan-Meier estimates of event free rate between tirzepatide and semaglutide groups.
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Agenda

Obesita Malattia Cronica

Il Diabete Mellito e il Core Fisiopatologico

Approccio Terapeutico-Fisiopatologico

Riflessioni Conclusive




DIABETES MELLITUS : THE OMINOUS OCTET
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Pathological directions of
Disfuncional Fat Disease
and its Reversal

Epigenetic
Factors
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“Tirzepatide promotes the reversal of adiposopathy”
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Pathological directions of
Disfuncional Fat Disease
and its Reversal
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	Diapositiva numero 1
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