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ATTUALI OPZIONI TERAPEUTICHE PER IL
PAZIENTE AFFETTO DA OBESITA’
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RATIONALE PER FARMACI
ANTI-OBESITA’

1. 1 farmaci hanno un meccanismo d’azione che contrasta i
fenomeni adattivi di recupero del peso, quindi maggiore e
la possibilita di mantenere nel lungo termine la perdita di
peso

2. | farmaci rinforzano I'aderenza alla dieta
— | pazienti perdono piu peso
— Un maggiore numero di pazienti raggiunge perdite di peso significative

3. Maggiore e la perdita di peso e piu significativa risulta la
riduzione dei fattori di rischio con una minore possibilita di
evoluzione verso comorbidita importanti (es: diabete)

4. Un migliore stato di benessere interiore si associa ad una
maggiore perdita di peso
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Pharmacological Management of Obesity: An
Endocrine Society Clinical Practice Guideline
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BMI 225 kg/m?
Diet, exercise, and behavioral
modification

BMI 227 kg/m? with comorbidity or BMI 230 kg/m?
*Diet, exercise, and behavioral modification
*Pharmacotherapy prioritising approved weight loss
medication to ameliorate comorbidities

BMI 235 kg/m? with comorbidity or BMI 240 kg/m?
*Diet, exercise, and behavioral modification
*Pharmacotherapy

*Bariatric surgery
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Il trattamento farmacologico dovrebbe essere preso in considerazione solo dopo che e stata
valutata l'efficacia della dieta, dell’esercizio fisico e, dove indicato, della terapia cognitivo-
comportamentale e tali approcci terapeutici si siano dimostrati inefficaci o nell’indurre perdita di
peso o nel mantenimento del peso perso.

(Livello di Prova Il, Forza delle Raccomandazioni B).

La decisione di iniziare il trattamento e la scelta del farmaco (quando fosse possibile) dovrebbero
avvenire dopo discussione con il paziente sia dei potenziali benefici che dei limiti del farmaco, inclusi
il suo meccanismo d’azione, gli effetti collaterali e il potenziale impatto sulla motivazione del
paziente stesso. Quando si prescrive il trattamento farmacologico, il medico specialista dovrebbe
fornire informazioni, supporto e counselling sulla dieta, [|'attivita fisica e le strategie
comportamentali da adottare.

(Livello di Prova I, Forza delle Raccomandazioni A)
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STATO DELL ARTE DEI FARMACI
ANTI-OBESITA’

. Liraglutide 3.0
Orlistat . Fent.ermma/ Lorcaserina Naltrexone/ .
(Xenical/Alli) Fentermina Topiramato (Belvig) . mg Semaglutide
(Qsymia) Bupropione
APPROVATO NON RESPINTO RESPINTO APPROVATO APPROVATO APPROVATO
APPROVATO
APPROVATO APPROVATO
Sll\ﬁanAl'll\"IﬁO- INIBITORE DEL
AGONISTA REUPTAKE DI
MECCANISMO INIBITORE DI AMINA MIMETICA SELETTIVO DEL NORADRENALINA AGONISTA DEL RECETTORE AGONISTA DI
DI AZIONE SIMPATICO- /PRECISO
LIPASI MIMETICA MECCANISMO RECETTORE E DOPAMINA GLP-1 MC4R
D’AZIONE 5HT2C /ANTAGONISTA DEL
SCONOSCIUTO RECETTORE p-OPIOIDE

IN AGGIUNTA A DIETA ED ESERCIZIO FISICO PER IL TRATTAMENTO CRONICO DEL
INDICAZIONI CONTROLLO DEL PESO IN:
A) OBESITA’ BMI230 e B) SOVRAPPESO BMI227 CON COMORBIDITA’
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Fujioka K. US Endocrinology 2014
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IL RECETTORE 4 DELLA
MELANOCORTINA (MC4r)

Heart rate

Sympathetic outflow to
adipose tissue

Gastric motility

Insulin level

Spinal cord

IML

"
4

Baldini and Phelan J. Endocrin®l 2019
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LA COMPETIZIONE TRA AgRP e
o-MSH SUI NEURONI CHE
ESPRIMONO MC4r

NEURONE AgRP NEURONE POMC

v @ SOPPRESSIONE
M_ DELL’APPETITO

Neurone PVH

NEURONE AgRP
NEURONE POMC
e®9
< §'\ STIMOLAZIONE DELL’APPETITO

Reichenbach A et al 2012

Neurone PVH
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2 MECCANISMO D’AZIONE DEL
~

Lre a0 NALTREXONE/BUPROPIONE
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MCA-R

.. [FoMc
) Fauto-inibitario | neuroni POMC rilasciano simultaneamente

reddoring beta-endorfina che svolge un feed-back negativo

\intagnnista MOP-R sui neuroni POMC stessi
(NALTREXONE)

a=-kM5H 7
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|l naltrexone blocca questo feed-back negativo

consentendo una piu protratta stimolazione dei
neuroni POMC

PO M C Ipatalamo (ARH)

Stimolo
(BUPROPIONE)

Di Sacco G. 2019
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NALTREXONE/BUPROPIONE:
effetti sul peso
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Greenway F.L. et al. Lancet 2010; Wadden T.A. et al. Obesity 2011; Apovian C. et al. Obesity 2013; Hollander F. et al.
Diabetes Care 2013
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NALTREXONE/BUPROPIONE: in cerca
del fenotipo............

07 Weight Loss in Week 16 >5% NB Responders
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NALTREXONE/BUPROPIONE MIGLIORA
SIGNIFICATIVAMENTE ALCUNI INDICI DI
CONTROLLO DI COMPORTAMENTO ALIMENTARE

B NB (N=2043) *** How hungry have you felt?
M Placebo (N=1319)

%%k
During the last 7 days how often have you had food cravings?

L]
How strong have any food cravings been?

% %k %k
How difficult has it been to resist any food cravings?

* ¥
How often have you eaten in response to food cravings?

kkk
Generally, how difficult has it been to control your eating?

Modified ITT-LOCF population
McElroy SL et al. Prim Care Companion CNS Disord 2013
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MIGLIORAMENTO SULLA DEPRESSIONE DOPO
TERAPIA CON NALTREXONE/BUPROPIONE

VARIAZIONI RISPETTO AL BASALE DI PESO E DI PARAMETRI DI DEPRESSIONE E DI
DIFFICOLTA’ NEL CONTROLLO ALIMENTARE

Montgomery-Asberg Ig‘;eriz:‘i,vzf CoEQ 19 Control
PESO Depression Rating P of Eating
Symptomatology . .
Scale Self-Report Questionnaire

basale (n 23) 96.7 kg (90.3,103.1)  23.7 43.7 80.2

settimana4 (n20) -2.3% (-3.3,-1.3)*** =120 *** —15.8 *** —-40.2 ***
settimana8 (n17) -3.6% (-5.4, -1.9)*** 13,7 *** —19.6 *** —41.5 ***
settimana 12 (n 14) -6.1% (-8.8, —3.4)*** —14.6 *** —20.1 *** —44.4 ***
settimana 24 (n 13) —9.2% (-12.9, -5.4)*** —19,] *** —26.9 *** —4]1.8 ***

%k %k %k <
p <0.001 vs basale Guerdjikova Al et al. Adv Ther 2017
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MIGLIORAMENTO SUI SINTOMI DI BINGE-EATING DOPO TERAPIA
CON NALTREXONE/BUPROPIONE

= - W
P Severita nel BES
100
0
s
&0
_E 40
-1
E 0
[n]
] 4 ;] 12 3
Settimane
H Severe Problem m Moderate Problem o Little or No Problem
n=23 17 1 14 12

Guerdjikova &l et al. Adw Ther 2017
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NALTREXONE/BUPROPIONE MIGLIORA SIGNIFICATIVAMENTE
ALCUNI INDICI DI CONTROLLO DI COMPORTAMENTO ALIMENTARE
SIA IN SOGGETTI AFFETTI DA BINGE EATING SIA IN SOGGETTI NON

AFFETTI DA BED

Obese BED Obese non BED
Hyperphagia — Hyperphagia e
Social eating |_ Social eating ‘ *
Binge | | % % Binge *

Grazing _‘* Grazing ‘—**
Emotional eating |_* Emotional eating —
| | | |

; | i
Craving CH | . ‘ e sk Craving CH —*
Sweet eating —‘ Sweet eating
Post-dinner eating —* Post-dinner eating |

Nigh-eating Nigh-eating A

- 1 t } } : T f
0,0 20,0 40,0 60,0 80,0 100,0 0,0 20,0 40,0 60,0 80,0 100,0
Ht0 =tl
*p<,05; ¥*p<,01 % %

Carbone EA et al. Eating Weight Disorders 2020
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LIGHT STUDY

LIGHT ITT Population
N=8905
ITT Population n=NB - » T:‘::gg
. Antidepressant No antidepressant Antidepressant No antidepressant
mITT Safety” | at week 0, 52 0r 104 | | at week 0, 52 or 104 at week 0,52 or 104 | | at week 0, 52 or 104
Population N=1150 N=3300 N=1127 N=3317
Completert Antidepressant No antidepressant Antidepressant No antidepressant
o E;ation at week 0, 52 and 104 at week 0, 52 and 104 at week 0, 52 and 104 | | at week 0, 52 and 104
i N=206 N=890 N=130 N=585
— —F— —
Responder* | >5% WL at week 16 | | >5% WL at week 16 >5% WL at week 16 | | >5% WL at week 16
population N=127 N=556 N=36 N=194

Mcintyre RS et al. J. Affect Dis 2021
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NALTREXONE/ BUPROPIONE AIUTA A PERDERE PESO
INDIPENDENTEMENTE DALL'IMPIEGO DI FARMACI ANTI-

DEPRESSIVI

50% 7

Mcintyre RS et al. J. Affect Dis 2021

. NB + antidepressants
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NALTREXONE/BUPROPIONE — EVENTI
AVVERSI (Studio Light)

Table 5. Most Common Adverse Effects Leading to Discontinuation of Study Drug

Placebo, No. (%) Naltrexone-Bupropion, No. (%)
Adverse Effects (n = 4450) (n = 4455) P Value?
Any adverse effect 388 (8.7) 1253 (28.1) <.001
Gastrointestinal 84 (1.9) 631 (14.2) <.001
Nausea 21 (0.5) 333 (7.5) <.001
Constipation 15 (0.3) 123 (2.8) <.001
Vomiting 1(<0.1) 87 (2.0) <.001
Central nervous system 52(1.2) 226 (5.1) <.001
Tremor 0 77 (1.7) <.001
Dizziness 7(0.2) 62 (1.4) <.001
Headache 14 (0.3) 51(1.1) <.001
Psychiatric disorders 39(0.9) 136 (3.1) <.001
Insomnia 16 (0.4) 35 (0.8) .01
Anxiety 8(0.2) 26 (0.6) .002
Hallucinations 0 11 (0.2) <.001
Depression 9(0.2) 5(0.1) .28
Increased blood pressure 23(0.5) 39 (0.9) .04
Palpitations 5(0.1) 19 (0.4) .004 .
e T, 1 I <001 Nissen ES et al. JAMA 2016
Flushing or hot flashes 2 (<0.1) 13 (0.3) .004
Fatigue 1(<0.1) 12 (0.3) .002
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LA RISPOSTA AL NALTREXONE/BUPROPIONE IN
TERMINI DI PERDITA DI PESO E’ MODULATA
DALLA VARIANTE GENICA Taq1A (ankirin gene)
VICINA AL RECETTORE 2 DELLA DOPAMINA

(A) 14+ (B) 14- mmm Responder
124 . 12 =1 Non-responder
10~ .
2.l ¥ B 1
@
g o 1o g o
= 4] s3* Z
- 1 Y=
o - o 6-
2 5 o
g 0 " = 4-
-2 o* 2
_4_ -
T T 0-
A1+ A1- A+ A-

Mullally JA et al. Diabetes Obes Metab 2021
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ORIGINE DEL GLP1

Proglucagon

30 33 61 72 107/108 126 158

1
v~ _GrRPP I Glucagon |1l Gpa | w2 | a2 }-coon

major proglucagon fragment

158

iGl.P-l i BGLr-2

]

/

1

107 126 158

62 71

» Glucagon J
Pancreas

Glicentin
1 69

_4

A

i GRPP i GlucagonJ IP-1

69

T
E Oxyntomodulin

Intestine / Brain

FIGURE 2. Schematic on the tissue-selective processing of proglucagon by the prohormone convertase
enzymes. In the pancreas, proglucagon gets cleaved by the prohormone convertase 2 (PC2) into glucagon,
glicentin-related pancreatic polypeptide (GRPP), the intervening peptide 1 (IP-1)]. and a major proglucagon
fragment (MPGG]. In the intestine and the brain, proglucagon gets cleaved by the prohormone convertase 1
(PC1] into glicentin, oxyntormodulin [OXM), the intervening peptide 2 (IP-2], or the glucagon-ike peptides 1 and
2 [GLP-1 and GLP-2]). For further explanations, please see text.

Mueller T et al Physiol Rev 2017
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EFFETTI DI GLP-1 SUL COMPORTAMENTO ALIMENTARE
IN ACCORDO ALLA DISTRIBUZIONE ANATOMICA DEL
SUO RECETTORE

4- = FIBRE DOPAMINERGICHE

«— FIBRE GLP-1
----- 'i ‘ GLP-1R
1
1
VTA . ;
v Food intake | v Food intake il
Food motivation | v Food motivation
Food palatability — o m— - A!cohol intake_
Meal size V Visceral malaise
Visceral malaise CTA
Spontaneous = lealebalalalo Lol oLl Lo L Lo * Spontaneous

activity [ .> activity

1
- A |
| GLP-1 producing
| neurons
Hypothalamus
| Amygdala NTS
DMH PVH .
I Fpod intake ) Food ‘ _Food ‘ Food intake
Visceral malaise intake intake \I\;I.eal nulmbelr_
| — o ‘ isceral ma als‘
| Food ‘ Food
I intake intake I
______ = e ©
Food intake
S N

Adapted from Skibicka KP Front Neurosci 2013
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EFFETTI METABOLICI del GLP-1

Appetito

| Fame

Ideazione verso
I'alimentazione

| Apporto calorico

Flint et al. J Clin Invest 1998;
Nauck et al. Diabetologia 1993;
O'Halloran et al. J Endocrinol 1990;
Nauck et al. Am J Physiol 1997

Regolazione del glucosio

Secrezione insulina
(glucosio-dipendente)
.Secrezione glucagone

Effetti gastrici

‘ Secrezione acida

‘ Svuotamento gastrico
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PERDITA DI PESO IN ACCORDO

AGLI SCALE TRIALS

Sc: LI;O :esityl& SCALE Diabetes? SCALE Sleep Apnoea® SCALE Maintenance*
recliabetes 56 sett; N=844 32 sett; N=308 '12-week run-in, 56 sett; N=420
56 sett; N=3,731 |
|
1
1
0.2%
1.6%
. 2.0% S
2.6% !
1
1
o, 1
6.0% 5.7% 6.2%
1
8.0% '
:
1
623' 217' 5:' 2:' 46.4 18.1 50.5 21.8
Liraglutide 3.0 mg Placebo
Perdita di peso alla fine del trial
Pi-Sunyer et al. NEJM 2015; % di paz che perdevano 25% al termine del

Davies et al. JAMA 2015;
Blackman et al. Int J Obes 2016;
Wadden et al. IntJ Obes 2013

PWNRE

trial
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SCALE Obesity and Prediabetes TRIAL:
CATEGORIZZAZIONE IN BASE ALLA PERDITA DI
PESO

56 settimane di terapia

. Liraglutide 3.0 mg . Placebo
100 -
OR 4.8 (95% Cl, 4.1 to 5.6)
- 80 - P<0.001
x [ |
- 60 - OR 4.3 (95% Cl, 3.5 to 5.3)
2 P<0.001
E 40 A I I OR 4.9 (95% Cl, 3.5 t0 6.7)
< P<0.001
Q& 20 -
. 63,2 27,1 14,4 K5
250/0 >10<7° >15°/o
PERDITA DI PESO Pi-Sunyer et al. NEJM 2015
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0-56 sett
Liraglutide 3.0 mg Placebo

307 Proporzione di Pazienti che riportano nausea alla:
S 5 Settimana 4: 24.7% (liraglutide) vs. 5.4% (placebo)
= Settimana 8: 14.7% (liraglutide) vs. 3.2% (placebo)
& 20 - Settimana 56: 5.5% (liraglutide) vs. 1.7% (placebo)
2
S 15
()
&
N 10 1
2
(@)
a 5

0

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56
settimana

Pi-Sunyer et al. NEJM 2015
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EFFETTO DI LIRAGLUTIDE sul peso
corporeo a tre anni

0-172 settimane

| iraglutide 3.0 mg s Placebo ETD at week 160:
snnnn  Off-drug follow-up ssmss  Off-drug follow-up _4.-3%
@ Observedmean LOCF @  Observed mean LOCF [4.9; -3.7]
-1.9% | p<0.0001
9 N
= 9
2 — —
Qo -6.1% 2.7%
J— 1
3 N
) , "
c —t T !
.% 71%
© i
S 1
> :
-12 L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L]
0 16 28 40 56 68 80 92 104 116 128 140 152 160 172
settimane
n= 1467 1295 1223 1161 1100 1030 971 911 885 849 830 805 780 747 778
n= 734 635 576 544 508 465 436 399 375 365 354 336 327 322 320

le Roux C et al. Lancet 2017
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ESISTE UN FENOTIPO PER
LIRAGLUTIDE ?

VAS rating IBT-alone IBT-liraglutide P value
(mm) (N=36) (N=37)

[BT-liraglutide vs.
 IBT-alone

FAME
Week 52 ++24+44 —42+473 0.283
PIENEZZA
ATTENZIONE +2§i§; —Eziij
—24+3, —12.2+3.
AL CIBO Week 52 —6.3+4.1 —6.0+4.0 0.955
Change in craving frequenc
CRAVING Week 6 —3.1+4.1
Week 24 . . .
Week 52 —93+4.6 —3.7+44 0.379
Change in liking g
PIACERE o
Tronieri JS et al Int J Obes 2020
Week 24 +3.9+3.1 +53+29 0.745
Week 52 +4.6+3.6 +8.1+3.5 0.490
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SEMAGLUTIDE

e 94% homology to human GLP-11 Amino acid substitution

g : tects against DPP-4 degradati
» Modifications prolong the half-life of Shl egradation
semaglutide to approximately 1 week?3 /

ﬁ)@@@@@‘y@ﬁwj

vvvwwvv@ 5

ys b 4

S d C-18 fatty di-acid — 6’ figfigCigCyCylayfySsy
pacer and C-18 fatty di-aci

provides strong binding to albumin %yﬁ,"ﬁ"lj@éyﬁyéy

Amino acid substitution
prevents side chain binding at wrong site

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1.
1. Lau J et al. J Med Chem 2015;58:7370-80; 2. Kapitza C et al. ] Clin Pharmacol 2015;55:497-504; 3. Marbury TC et al. Clin Pharmacokinet 2017; DOI: 10.1007/540262-017-0528-2.
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[ Semaglutide, 2.4 mg (n=126) [ ] Liraglutide, 3.0 mg (n=127) -
] [ ]
. 107 B
=) [ ]
= B - .
=)
s
> 01
°
2
£
£ -104
]
g
g
j= =20+ " 4
s - 2 .
a "
=
© 30 : - .
| |
_40 T T T T T T T T T T T T T
0 4 8 12 16 20 28 36 44 50 56 62 68
Time since randomization, wk
No. of participants
Semaglutide, 2.4 mg 126 125 122 124 117 102 76 105 114 107 107 92 117
Liraglutide, 3.0 mg 127 124 124 125 118 101 66 102 99 98 110 88 117

Rubino DM et al. JAMA 2022
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STUDI STEP (1 - 4)

STEP 1 STEP 3 STEP 4 STEP 2
. Weight management . : Weight management
Weight management : Sustained weight management )
Baseline BW g g with IBT g g inT2D
105.3 kg 105.8 kg 107.2 kg 96.1 kg 99.8 kg
8 6,5
A Wilding JPH et al. «  Wadden TA et al. Rubino DM et al. Davies M et al
| NEJM 2021 «  JAMA 2021 JAMA. 2021 Lancet 2021

Change in body weight
from baseline (%)

-10,6"

Bl Semaglutide 2.4 mg

20 J  -16,9 -17,6 -18,2" M Placebo
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STEP 1-4: SUBJECTS ACHIEVING 215%
WEIGHT LOSS

STEP 1 STEP 3 STEP 4 STEP 2
. Weight management Sustained weight Weight management
Weight management . .
Baseline BW g 8 with IBT management in T2D

100 105.3 kg 105.8 kg 107.2 kg 99.8 kg
90 - -

< 80 Wilding JPH et al. Wadden TA et al. ?Kﬁ':&%’;ﬂet al. Davies M et al

S 70 4 NEJM 2021 JAMA 2021 637 Lancet 2021

5 60 50,5 558

2 50

S 40

S 30 25,8

8 20 9,2

& 10

3,2
0

B Semaglutide 2.4 mg
B Placebo
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STEP 1-4: SUBJECTS ACHIEVING 220%
WEIGHT LOSS

30 A
20 -
10 A
0 -

13,1

B Semaglutide 2.4 mg
B Placebo

STEP 1 STEP 3 STEP 4 STEP 2
. Weight management Sustained weight Weight management
_ Weight management 8 . & ; < . :
Baseline BW with IBT management in T2D
100 105.3 kg 105.8 kg 107.2 kg 99.8 kg
90 -
< 80 A Wilding JPH et al. Wadden TA et al. Rubino DM et al. Davies M et al
> 70 J NEJM 2021 JAMA 2021 JAMA. 2021 Lancet 2021
% 60 -
» 50 -
5 . 35,7 39,6
S
S
°
o

1,7 4,8
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STEP 1: COMMON ADVERSE
EVENTS (210%)

Semaglutide 2.4 mg (N=1306 Placebo (N=655
Preferred term g 9( ) ( )

] (%) E R N (%) E R
Nausea A 577 44.2 1068 62.6 114 17.4 146 17.6
Diarrhoea A 412 31.5 766 44.9 104 15.9 138 16.6
Vomiting A 324 24.8 636 37.3 43 6.6 52 6.3
Constipation A 306 23.4 390 229 62 9.5 73 8.8
Nasopharyngitis A 281 21.5 480 28.1 133 20.3 216 26.0
Headache A 198 15.2 387 22.7 80 12.2 104 12.5
Dyspepsia A 135 10.3 179 10.5 23 3.5 30 3.6
Abdominal pain A 130 10.0 175 10.3 36 5.5 41 4.9
Upper respiratory tract infection, 114 8.7 158 9.3 80 12.2 116 14.0

0 10 20 30 40 50 60 70 80
Semaglutide 2.4 mg Proportion of subjects
Placebo & (%)

Wilding JPH et al.
NEJM 2021
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SEMAGLUTIDE TARGETS AND ACTIVATES
BRAIN REGIONS

Associated with hedonic and homeostatic control of energy intake

Gabery et al. JCI Insight 2020

GLP-1R targeting in septum, hypothalamus,
and hindbrain

Many untargeted GLP-1R areas

Potential direct activation in subset of
circumventricular organ’s and nucleus of
the solitary tract

Secondary activation in regions associated
with control of food intake and reward
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SEMAGLUTIDE ENTRY POINTS AND
ACTIVATION CIRCUITS

Appetite regulation in rodents

Hedonic signals

Semaglutide entry point Downstream targets

include:

Lateral )

Septal ( Down- AN Parabrachial nucleus
L stream ! - . .
\ meal termination
..*'rfN ucleus targets ) ) ( )

* Thalamus
* Amygdala

My

VAN

Homeostatic signals Hedo.nic signals .
Semaglutide entry point Semaglutide entry point

Modified from Campos et al. Cell Metab 2016
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C wweeiesans R o)
CNS CNS
o sazieta ¢ apporto alimentare
¢ J, apporto alimentare N *J, Nausea
Pancreas 1 Nausea \ *\ peso corporeo pancreas
e/ Insulina *\ peso corporeo /N Insulina
—She T
*J Glucagone ‘ ¢/ Glucagone
Stomaco Muscolo SAT
J svuotamento schel 4 sensibilita insulinica
Sistemico gastrico “ o/ capacita di accumulo

¢ iperglicemia ¢/ flusso sanguigno

Fegato e I inflammazione

¢/ sensibilita insulinica
¢ J, produzione epatica di glucosio
¢, accumulo lipidico ectopico

Sistemico
*J iperglicemia

Muscolo scheletrico

® Agonista per il recettore GLP-1 ' ) sensibilita insulinica
Agonista per il recettore GIP *{ accumilo lipidico
. .. ectoipico
e Azione indiretta

Samms RJ, et al. Trends Endocrinol Metab. 2020
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TIRZEPATIDE SURMOUNT -1

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Tirzepatide Once Weekly for the Treatment
of Obesity

Ania M. Jastreboff, M.D., Ph.D., Louis J. Aronne, M.D.,

Nadia N. Ahmad, M.D., M.P.H., Sean Wharton, M.D., Pharm.D.,
Lisa Connery, M.D., Breno Alves, M.D., Arihiro Kiyosue, M.D., Ph.D.,
Shuyu Zhang, M.S., Bing Liu, Ph.D., Mathijs C. Bunck, M.D., Ph.D.,

and Adam Stefanski, M.D., Ph.D., for the SURMOUNT-1 Investigators®

D Participants Who Met Weight-Reduction Targets (efficacy estimand)

100~  96.296.3

80, 90.1
I 85.9
78.2
80 73. 73.6
I 62.9
60 55.5
50.2
I 307
40— - 35.0
27.9 I
16.5
20— 13.5 I
I
I 13
0 - 0.3
=5 =10 =15 =20 =25

Body Weight—Reduction Target (%)

Percentage of Participants

Tirzepatide, 5 mg [ Tirzepatide, 10 mg [l Tirzepatide, 15 mg Placebo
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TRIAGONISTS

0 ege . .
Food intake Fat utilization Energy Expenditure
@ Vehicle - Vehicle — Veh
& Liraglutide (30 nmol/kg, QD) - Tirzepatide (10 nmol/kg, QD) = Liraglutide (30 nmol/kg, QD) -+ Tirzepatide (10 nmol/kg, QD) - gl tide (30 nmol/kg, QD)  — Tirzepatide (10 nmol/kg, QD)
4 OXM-III (10 nmol/kg, QD) ¥ GGG-LY3437943 (10 nmol/kg, QD) -+ OXM-IIl (10 nmol/kg, QD) -+ GGG-LY3437943 (10 nmol/kg, QD) — XM 111 (10 nmol/kg, QD) — GGG-LY3437943 (10 nmol/kg, QD)
Sso
3 30 ° !
£ 60 55 E 18 ‘ u l”] i
= 23 5= | w I Il "‘ il
3 g3 BE |l | | i w
2 D20 T
Su | P T n Sl
o 53 ds UM i W m",' ! \||. |M | || L
g z$ 2 Syl i n » w M g '
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0 2 4 6 8 10 12 14 16 18 6 4 -2 0 2 4 6 8 10 12 14 16 18 168 180 192 204 216 228 240 252 264 276 288 300 312 324 336
Time (Day) Time (Day) Week 2 - Time (Hours)

» GGG offers significantly more body weight loss results (45-50%) in DIO mouse model compared to
TZP (30-35%), Sema (20-25%) and OXM-3 (30-35%) with the addition of glucagon to a GIP/GLP
backbone.

» GGG has additional effect on food intake suppression compared to TZP

» GGG shows an increase in fat utilization and an increase in energy expenditure potentially resulting
in a more prolonged and durable weight loss.

» GGG reduces lipogenesis and increases lipid oxidation and amino acid catabolism in the liver
potentially resulting in a weight loss independent effect on Iiver fat

ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA



Grazie per
I’attenzione
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