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La Fame

Fame omeostatica innescata
dalla privazioing di energia per
mantenere l'equilibrio
energetico

Fame edonica legata

| ail'assunzione di cibo guidata

dal piacere e dalla necessita
di gratificazione.
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Homeostatic
regulation of feeding

Hypothalamus

%)

Intestine: GLP-1, GIP, PYY, CCK, OXM
Stomach: Ghrelin
Pancreas: Insulin, glucagon, amylin
Adipose: Leptin
Liver: FGF21
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Inefficient
satiety signals

Body Composition

Hedonic hunger is unrelated to body
composition (BMI)




Effetti del Microbiota sulla fang@
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Obesity in adults

Ildika Lingvay, RicardoV Cohen, Carel W e Roux, Priya Sumithran
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ORIGINAL ARTICLE

Cardiovascular Effects of Intensive Lifes

Intervention in Type 2 Diabetes
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Hormonal Fluctuations

Metabolic Adjustments

Thyroid Hormone Variations

Adipose Tissue and Inflammation

Behavioral and Environmental

Influences

Psychological Influences

Microbiome Impact

Welght.@galn:

*  Only about 20% of ind@%uals who achieve significant
weight loss areqﬁole to maintain it long-term

* Inthe "Biggest Lo e@ t@l‘ewsmn program, participants who
initially lost a of 58 kg over 30 weeks had regained
an average\®§7¢g~ o of that weight (41 kg) six years later

* After dIS\ %)t}ﬁumg once-weekly semaglutide (2.4 mg) in
trial (following 68 weeks of treatment that
L ‘é in a mean weight loss of 17.3%), participants
,gc@gea}med 11.6% of their weight over the subsequent 52
weeks
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(1) GLP-1R mono-agonists

Exenatide”
Liraglutide®
Dulaglutide*®
Semaglutide”

e.g. Semaglutide BW loss: ca. 17%

GLP-1
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\O\Transfonning obesity:

The advancement of multi-receptor drugs

Christine M. Kusminski,! Diego Perez-Tilve,? Timo D. Miiller,>* Richard D. DiMarchi,®> Matthias H. Tschop,®7
and Philipp E. Scherer’-*
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SInstitute for Diabetes and Obesity, Helmholtz Diabetes Center, Helmholtz Munich, Munich, Germany

“4German Center for Diabetes Research (DZD) and Walther-Straub Institute of and { Ludwig: imili University
(LMU) Munich, Munich, Germany

SDepartment of Chemistry, Indiana University, Bloomington, IN, USA

SHelmholtz Munich, Munich, Germany

7Division of Metabolic Diseases, Department of Medicine, Technische Universitat, Munich, Germany

*Correspondence: philipp.scherer@utsouthwestem.edu

https://doi.org/10.1016/).cell.2024.06.003
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LEADER (liraglutide 1,8 mg/die)

SUSTAIN-6 (semaglutide
settimanale)

EXSCEL (exenatide XL settimanale)

Harmony Outcomes (albiglutide)

REWIND (dulaglutide 1,5 mg
settimanale)

PIONEER 6 (semaglutide orale)
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ORIGINAL ARTICLE

Effects of Semaglutide on Chronic Kidney
Disease in Patients with Type 2 Diabetes

Vlado Perkovic, M.B., B.S., Ph.D., Katherine R. Tuttle, M.D.,
Peter Rossing, M.D., D.M.Sc., Kenneth W. Mahaffey, M.D.,

Johannes F.E. Mann, M.D., George Bakris, M.D., Florian M.M. Baeres, M.D.,

Thomas Idorn, M.D., Ph.D., Heidrun Bosch-Traberg, M.D.,
Nanna Leonora Lausvig, M.Sc., and Richard Pratley, M.D.,
for the FLOW Trial Committees and Investigators®
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(1) GLP-1R mono-agonists

Exenatide”
Liraglutide®
Dulaglutide*®
Semaglutide”

e.g. Semaglutide BW loss: ca. 17%

GLP-1
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The advancement of multi-receptor drugs
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Altered GIP/GLP-1 Secretion Ratio is Associated
With Impaired p Cell Function in Humans
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HbA1c Change From Baseline to Prlmabﬁ Endpomt

0

SURPASS-1' SURPASS-22 SURPASS-33

Mean baseline

S
SURPAS\@-\)? >

HbA1c: % (mmol/mol) 40 weeks 40 weeks 52 weeks 52 w. s \’0
7.9 (63) 8.3 (67) 8.2 (66)
Monotherapy Add-on to MET Add-on to MET @n te;
0+)4 or MET + SGLT2i \\%g ,or SU

\\
c° e
S

HbA1c change from baseline (%)

2
-1,87* -1,89*
207 -2,24*
-2,43*
-2,58*
%)
superiority vs placebo superiorj Q SQ&’A 1mg superiority vs superiority
\34 insulin degludec vs insulin glargine
Data are LSM (SE). mITT population (efficacy analysis set). M \analyg Data labels are % HbAlc.

HbA1c = glycated haemoglobin; LSM = least squares mea
SU = sulphonylurea; TZP = tirzepatide.

1. Rosenstock J, et al. Lancet. Published online June
releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study 5. Dahl D, et al. Presented at the 81st Scientific Sessions of the ADA. 2021.

-2,23*

\
s\\fb

SURPASS-5°

40 weeks
8.3 (67)

Add-on to insulin
glargine £+ MET

-0,93

-2,59"-2 59*

*Pp<.001
superiority vs placebo

= metformin; mITT = modified intent-to-treat; MMRM = mixed model repeated measures; SGLT2i = sodium-glucose co-transporter-2 inhibitor; SEMA = semaglutide;

-10

-15

TZP 5 mg

B TZP 10 mg

B TZP 15 mg

B Active comparator
Placebo

(jowy/joww) suleseq wol abueyd 9 ygqH

2021. 2. Frias JP, et al. N Engl J Med. Published online June 25, 2021. 3. Ludvik B, et al. Lancet. 2021; In press. 4. Eli Lilly and Company, 2021. Accessed 5 June 2021. https://investor.lilly.com/news-



Body Weight Change From Baseline to Prup%lry Endpoint
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SURPASS-1' SURPASS-2? SURPASS-3° SURPAS%\ SURPASS-55 T2P 5 mg
Mean baseline 40 weeks 40 weeks 52 weeks 40 weeks B TZP 10 mg
weight (kg) 85.9 93.7 94.3 95.3
Add-on to MET | " 1zP15mg
Monotherapy - Add-on to MET %(b ET Add-on to insulin B Acti
or MET + SGLT2i oSCLRI or SU glargine + MET ctive comparator
23 (g\ 17 Placebo
3 A (2.7%) 7.3 ~4® 1,9 )
\ N (2.2%) (1.7%)

T

-6,2*
(-6.6%)

-7,1*
(-8.1%)

-7,0*
919 (79% -7,8"

-7,8 -8,2%

Weight change from baseline (kg)
&

(9.3%) 9.5* (-8:5%) -9,5* (-8.9%)

12 (-11.0%) -10,3* (-10.7%) S

(-11.0%) -11,7* (' ’ )

o) : 130 -11.6%

_1252 é 12.9° (-13.0%)
15 \@Q 6 @A (-13.9%)
*P<.001 <.0q *P<.001 * P<.001 *P<.001
superiority vs placebo supg@?bvgﬁEMA 1mg superiority vs insulin superiority superiority vs placebo
06\ degludec vs insulin glargine

Data are LSM (SE); mITT population (efficacy analysis set). M@A analysis.
LSM = least squares mean; MET = metformin; mITT = mod|f|e© t-to-treat; MMRM = mixed model repeated measures; SGLT2i = sodium-glucose co-transporter-2 inhibitor; SEMA = semaglutide; SU = sulphonylurea; TZP = tirzepatide.

1. Rosenstock J, et al. Lancet. Published online June 26, 2021. 2. ffias JP, et al. N Engl J Med. Published online June 25, 2021. 3. Ludvik B, et al. Lancet. 2021; In press. 4. Eli Lilly and Company, 2021. Accessed 5 June 2021. https://investor.lilly.com/news-
releases/news-release-details/lillys-tirzepatide-achieves-all-primary-and-key-secondary-study. 5. Dahl D, et al. Presented at the 81st Scientific Sessions of the ADA. 2021.
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GIP enhances blood flow in the adipose t|$°ue in high
glucose high insulin clamp in healthy&ubjects
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E
E A HI-HG + GIP
o0
§ ---4A--- HI-HG + saline
£ _e— GIP
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HI:hyperinsulinemic; HG: hyperglycemic; GIP= Glucose-dependent insulinotropic polypeptide Asmar M et al. Diabetes 2010;59(9): 2160-2163



Proposed model

Enhanced nutrient partitioning
into adipocytes

M glucose dependent
insulin secretion

Long-acting GIPR qgo&%m regulation of
plasma I|p|ds cose under post-
prandlal/hyzp@rglycemlc conditions
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GIPR YO GIPR
agonism 57> agonism
(post prandial) N ® (post absorptive)

0 c;\\\\ Enhanced nutrient efflux from
6\"0 adpocytes

no glucose dependent /I Lipolysis
insulin secretion ™ FFA and
glycerol release

Long-acting GIPR agonism regulation of
plasma lipid metabolism under
postabsorptive/fasted conditions




Sia ’lagonismo che ’'antagonismo del recettore GIP (GIPR), combm%oil con l’agonismo del
recettore GLP-1 (GLP-1R), portano a una perdita %@Qso simile
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Attenua gli effetti avversi (come nausea) Q~O CEe

causati dall’agonismo del GLP- 1RAO (g@
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Sia ’lagonismo che ’'antagonismo del recettore GIP (GIPR), CombI@%Oi:I con l’agonismo del
recettore GLP-1 (GLP-1R), portano a una perdita %@Qso simile
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Agonismo del GIPR: @00(0 Antagonismo del GIPR:
Aumenta la secrezione e la sensibilita P @DFOdUCG | benefici osservati in studi
all’insulina e riduce Uinflammazione. & @enetm con perdita di funzione del GIPR.
N fo
Attenua gli effetti avversi (come naus_.eal)ézg‘)(z&Q
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(1) GLP-1R mono-agonists
Exenatide”
Liraglutide®
Dulaglutide*
Semaglutide”

e.g. Semaglutide BW loss: ca. 17%

?‘r\

@GLP-iH/@@% GR
Tidgapists
é%‘g?ﬂ
R tide
KQQ &115211

eﬁEQeta{r&!de BW loss: ca. 249%

X0
MART09 Z N
Tirzepatide® |

N
VK2735
00

.5\{0
2
e.g. Tirzepatide @N IUE).E;@B. 22.5%

(3 GLP-1R/GIPR co-agoni%@'

PN

Cell, .

52CelPress
dge

L¢
QVI ew
\O\Transforming obesity:

The advancement of multi-receptor drugs

Christine M. Kusminski,! Diego Perez-Tilve,? Timo D. Miiller,>* Richard D. DiMarchi,®> Matthias H. Tschop,®7
and Philipp E. Scherer’-*

Touchstone Diabetes Center, The University of Texas Southwestern Medical Center, Dallas, TX 75390, USA

2Department of Pharmacology and Systems Physiology, University of Gincinnati Gollege of Medicine, Gincinnati, OH, USA
SInstitute for Diabetes and Obesity, Helmholtz Diabetes Center, Helmholtz Munich, Munich, Germany

“4German Center for Diabetes Research (DZD) and Walther-Straub Institute of and { Ludwig: imili University
(LMU) Munich, Munich, Germany

5Department of Chemistry, Indiana University, Bloomington, IN, USA

SHelmholtz Munich, Munich, Germany

7Division of Metabolic Diseases, Department of Medicine, Technische Universitat, Munich, Germany

*Correspondence: philipp.scherer@utsouthwestem.edu

https://doi.org/10.1016/).cell.2024.06.003




o
\P
prat Semaglutide]  Tiroepatite' | ortoglipron® | Cagritotide' | Savodutie” | Ennopeptetivs’ | Mozsstie | Pomviduti ] Retatratide | cagrisema®
(<]
014304
Doseand troquescy | om0 | sowismgon | RS Lo i smgon | (AT S/7.4010mg W mgow | &2 'ﬁf‘"" TR/ Emg O | 12724045 +5EMA
g OW AOXTRNS 5
. OV e O
meate | P 5 Py st 5 s 5 m$‘3§ st 5
Mechasism of actlon | 6LP-1 BLP-1 « GIP 6LP-1 Amilin GLP-1 + 5L BLP-1.+ 605 nq&&&;@ﬁihnm GLP-1.+ 1P + 605 | 6LP-1 + Amylin
Namber of participants | 467 2539 m e 381 A7 xou @ 13 #
Timepoint (weeks) | 48 n 3 0 n P R W 4 m
Baseline weight (hg) | 1055 1048 1067 104 M OV L m 1077 957 - .4
Comparator PED #a0 PED LIRA 3.0 | PEO T o A PED PBO PAO-+SEMA 7.4mg
A “ I I [
I \@ | |
N I | |
14 TH rr : S . 11 2
I - & 1 |
1 b\ | I
-5 I I I
I | |
I | |
| B z | |
| - AO - I I
-10 : | e — "
— : Q.S | |
= I N é\ -1E i i
= - | |
i - é . OQ I [
I N | |
15 LU ol = | ==
L -
PSRN . -1
nr L Y . |
£ ' |
20 @ & : I
¢
O I I
- < i i i
& | B
International I of Obesi o Q ! : N ) o =RhE 1
International Journal of Obesity m—— -25

REVIEW ARTICLE  OPEN ® o
Clnical Research
What is the pipeline for future medications for obesity?

Eka Melson ™, Uzma Ashraf'“, Dimitrs Papamargaritis &'+ and Melanie J. Davies 0"

EY:

Phase 3
Phase 2
Phase 1
Flacebo
Aclive
Comparatar

Lowest dose

Highest dose



S
RO
NN

o @
) O
NP
\s’(b'
European Journal of Pharmacology 985 [:2%) l{@ 5
SN

7

O
Contents lists available at ,%((.?en@%ifect
>
4

European J ouma&%@oﬁharmacology e D

F &

i
ALY

o R @ 2
El SEVIFEI journal homepa Qw@w%Isevier.comflocateﬁejphar —H

N~ ¥ | |
O )
The power of three: Retatruti (@?ole in modern obesity and | Cpdatos
: O
diabetes therapy go?;@@
0 @
N
@Q @“Q
Q O
RPN
& <



* Decrease body weight
* Decrease food intake

0 @
@
R A
\6 (75) = |ncrease gluconeogenesis
@'Q \\0 * Increase lipolysis
.s’\\A é « Decrease lipogenesis
@\ Q = Decrease cholesterol levels

¢ Increase energy expenditure
¢ Increase lipolysis
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* Decrease gastric emptying rate
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Conclusioni &

* L'agonismo mono-recettoriale del GLP- 1R{@Q jresenta un
approccio terapeutico fondamentale pege“?’g@urre Il rischio cardio-

reno-metabolico 2 o2
N <@

* |'approccio bi-recettoriale appareg@q&f’o piu efficiente nel
controllo dei parametri metabollgfe;\ da dati preliminari, non
inferiore rispetto al placebo n@r%@‘hrre il rischio CV

* ’approccio tri-recettoriale s%rg@%ra possedere la stessa efficacia
nel migliorare | parametr\m@abollm ma nulla si puo affermare
sulla tollerabilita a lung@ trmine

* Nel perseguire il caL@gﬁ?’nderale non deve essere assolutamente

ignorato il mantemém}ﬁnto della massa magra
Q \c’e
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