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Esigenza di perseguire il target GLICEMICO

UKPDS: HbA,_ e un fattore di rischio
cardiovascolare indipendente

The deadly ‘quartet’ became the deadly ‘quintet’
P

T LDL cholesterol <0.0001
4 HDL cholesterol 0.0001
T Systolic blood pressure 0.0065
+ Smoking (0.056)
T Haemoglobin A, 0.0022

Stepwise selection of major risk factors for 280 coronary
artery disease events in 2,693 UKPDS patients @ 10 years

UKPDS 23. BMJ 1998;316:823-8

= ——

UKPDS: Un controllo glicemico intensivo PRECOCE riduce il rischio a
lungo termine di complicanze croniche nel diabete di tipo 2

Epidemiological extrapolation showing benefit of a 1% reduction in HbA1c

O

Microvascular
disease?

g 4

T2D-related
deaths?

ap=.035; *p=.0001. i g

Stration IM et al. BMJ. 2000:321(7258).405-412.

Amputation or death due to
peripheral vascular disease®

’u @ Acute MI?

’u Stroke®
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" ...Colombo scopre un
continente che non
cercava...

farmaci ipoglicemizzanti, come gli inibitori E=¢
SGLT2 e gli agonisti del recettore GLP-1,
non solo hanno un profilo cardiovascolare 3}
sicuro, ma forniscono anche significativi
benefici cardiorenali
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...Indipendentemente
dalla glicemia...

PIONEER-E& FREEDOM-CVO
{oral semaglutide) (exenatide)
IP-MACE 4P-MACEY
EXAMINE DEGLARE-TIMI 58
g CAROLIMNA?
(atogliptin) S bk (dapaghifiazin)
MACE (lnagliptin vs glimepirda)
ap 3P‘M‘|{:E - SPMCE

* CV death or HHF

SAVOR-TIMI 53 ELIXA TECOS! EXSCEL CARMELINA
(lixisenatide) (siaglptin) {exenatide) (linagliptin} VERTIS CV

Nascita del concetto di saagitn et kil | (o | [t resn

protezione d’organo L iy L ] 4 ,
— j B L3 * o

. e

CVOTs with Other CVOTs
significant reduction L

in 3-/4P-MACE* DEE R

| GLP-1RA GLP-1 RA

SGLT2 inhibitor
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IL BENEFICIO
CARDIORENALE
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ORIGINAL ARTICLE ‘

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

ORIGINAL ARTICLE

Canagliflozin and Cardiovascular and Renal
Events in Type 2 Diabetes

Bruce Me M.B., Ch.B., Ph.D., Vlado Perkowic, M.B., B.5., Ph.O

ineth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.
gozl Eronduy, M. D, PR, D, Wavne Shaw, D.5 L., Gordan Law, Fh,D
Mehul Desai, M.D., and David R. Matthews, D.Phil., B.M., B.C

P Cacietd Idiosa

‘ ORIGINAL ARTICLE ‘

Dapagliflozin and Cardiovascular Outcomes
in Type 2 Diabetes

.0, Wiviott, |, Baz, M.P. Bona . Mosenzon, E.T. Kato, A. Cahn, M.G. Silvermar

Beneficio CV

ORIGINAL ARTICLE

Cardiovascular Outcomes with Ertugliflozin
in Type 2 Diabetes

C.P. Cannon, R. Pratley, 5. Dagogo-Jac Mancuso, 5. Huyck, L. Masiukiewicz
nnel, R. Frederich, 5. Gallo, F. Cosentino, W.). Shih, |. Gantz, 5.G. Terra
Z.l. Cherney, and D.K. McGuire, for the VERTIS CV Investigator:
—

CVOTs: studi ad
Hoc per valutare la
sicurezza CV degli
ipoglicemizzanti,
con evidenza di
beneficio CV vs
placebo
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Effects of SGLT2i on Major Adverse Cardiovascular Events

IA Cwerall MACES I

Treatment Placebo
Rate/1000 Rake, 1000 Hazard ratio Favars  Favors
Mo ftotal Mo, patient-years  Noftotal Ne.  patient-years (95% CI) treatment  placebo Weight, %
EMPA-REG QUTCOME 490/4087 374 28272333 43.9 0.86 (0.74-0.99) L 15.72
CANYAS program WASST5 6.9 NAf4347 31.5 0,86 (0.75-0.97) L ] 20.12
DECLARE-TIMI 38 EELTE T 226 20378578 24.2 0.93(0.54-1.03) 5 32.02
CREDEMCE 21772302 8.7 2B59/2159 487 0.80(0.67-0.95) - 10.92 -
VERTIS OV F35/5499 40.0 36872747 40.3 0.99(0.88-1.13) — 21.23
Fixad-effects model (0= 5.22; df =4; P=37; ¢ =23.4%) 0.90{0.85-0.95) L
0.2 1 2
HR (95% Cl}
F MACEs by ASCYD statusl
Treatment Placebo
Rate/1000 Rake) 1000 Hazard ratio Favars  Favors
Mo ftotal No.  patient-years  No.ftotal No,  patient-years {95% CI}) treatment  placebo Weight, %
Patients with ASCYD
EMPA-REG OUTCOME  4590/4a587 374 2822333 43.9 0,86 (0.74-0.99) . 15.15
CAMYAS program MAS 3756 3.1 NAS2200 41.3 082 (072-0,95) [ 2116
DECLARE-TIMI 38 45373474 36,8 33743500 41.0 0,90 (0, 79-1,02) L 24.90
CREDEMCE L53' 1113 556 17g/L107 &30 085 (0.69-1.09) —a— 8.82
YERTIS CV F35/5499 40.0 36872747 40,3 0,99 (0.858-1.12) - 25.93
Fixed-effects model (2=4.53; df =4; P=.34; [ = 11.B%) 0,89 (0 84-0,35) L 4
Patiznts without ASCYD
CAMYAS program WA 2039 1528 NAf1447 15.5 0.95 (0.74-1.30) * 2170
DECLARE-TIMI 58 FT3I5108 13.4 2BR/507E 13.3 1.00 (0L86-1.20) —a— 62,07
CREDENCE 62/1059 2.0 91,1092 327 068 (0.49-0.94) —a— 16.23
Fixed-efferts model {Q=4.59: df = 2; P=.10: (¥ = 56.5%) 0.94 (0.B3-1.07) e
0.2 1 2

JAMA Cardiol. 2021:6(2):148-158. doi:10.1001/jamacardio.2020.4511 HR (955 €



O SID-AMD

— Sacietd adinag

Gli stessi studi hanno dimostrato una riduzione dello SCC
Effects of SGLT2i on HHF

Ta| Overall HiF

Treatment Placebo

Rate 1000 Rate/1000 Hazard ratio Fawors  Fawors

Moftatal Mo, patient-years Mo total No,  patient-years {95% CI) treatment -~ placeho Weight, %
EbPA-REG QUTCOME 1261687 3.4 25/2333 14.5% 065 (0.50-0.53) —— L6.09
CANYAS program MASTOS5 5.5 NASA34T a7 0.67 [0.52-0.67) —a— 17.10
DECLARE-TIM] 52 213 RERD 6.2 JAGIARTE A5 073 (0.R1-0.88) » 3377
CREDEMCE Be/2202 15.7 1417219% 253 0.6100.47-0.80) ] 16,01

WERTIS LY 134975499 73 2973747 10,5 0,7 0(0, 54-0,900 [ I 17.08

o o .
B e n efl c I o Fixed-elfects model {0=1.39; df=4; £=.85; 2 =0.0%) 0,68 (0.61-0.78) <
0.z ] I 1 Z
SCC

_B | HHF by ASCVD status

Treatment Placeha
Rate,/1000 Rate,/1000 Hazard ratio Fawers — Favors
Mo.ftotal Ma.  patient-years Mo total No.  patient-years {35% C) treatment  placebo Weight, %
Fatients wikh A5CW0
EWPA-REG QUTCOMWE 126,468 7 5.4 G5/1333 145 065 (0.50-0.835) —a— 1962
CANVAS pragram MAS3 7560 i3 WA 2900 11.3 (.68 (0.51-0.90 | = | 17.13
DLCLARL-TIMI 53 15173474 111 149473500 14.1 078 0.63-090 ] 2926
CREDENCE 55,1113 206 @2/1107 EEW 0,61 (0.44-0.83) L | 1274
WERTIS CV 1349754949 7.3 99/3747 10.5 0.70(0.54-0,80) [ 20.84
Fisod-effocts imodel (0=1.97; df=4; P= 74 2 =0.0%} 0.70(0.62-0.74) e
Patients without A5CYD0D
CANVAS pragram A 203 16 HA/ 1447 42 0,64 [0.35-1.13) - 1625
DECLARE-TIMI 55 615108 3.0 94/5078 4.5 0,64 (0.46-0,58) . 55.07
CREDENCE 3041089 10.6 409/1052 17.5 0.61 (0.39-0.9&) —— 218.56
Fired-effects model {0 =0.03; df=2; P= 90; 1 =0.0%} 0.63 (0.50-0.80) =z =

0.2 1

JAMA Cardiol. 2021;6(2):148-158. doi:10.1001/jamacardio.2020.4511 HR (355 C1}

et
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Da qui studi con end point primario su SCC

the NEW ENGLAND The NEW ENGLAND
JOURNAL of MEDICINE JOURNAL o MEDICINE

MOVEMBER 21, 20189 VOL: 381 NO. 21 SETAELIZHED [ 112 OQCTOBER B, 2020

Dapagliflozin in Patients with Heart Failure and Reduced Cardiovascular and Renal Qutcomes with Empagliflozin

Ejection Fraction in Heart Failure .
.1 Kaber, M. Kosbers £ Wi, . ok L Heart Failure

— S, Taddei C.'Wa ind F, Zannad, for the EMPEROR-Reduced Trial | nvestigators per Valutare
Uefficacia di

e NEW ENGLAND SGLT2-i su pazienti

JOURNAL o MEDICINE Dapagliflozin in Heart Failure with Mildly con SC,C dla.b?tICI
e non diabetici

P, Reduced or Preserved Ejection Fraction

Empagliflozin in Heart Failure with a Preserved 5.D. Solomon, |.J.V. McMurray, B. Claggett. R.A. de Be
Ejection Fraction AF. Hernandez, S.E. Inzucchi, M.M. 1




GRESSO

Gli stessi studi hanno dimostrato un beneficio renale

T| Querall lidney autcames

Treatment Placebo
Rate /1000 Rate 1000 Hazard ratia Favars | Favars
Mo Stotal Mo, patient-wears Mo total Mo, patient-years (955 CI) treatment | placebn Weight, %
EMPA-REG OUTCOME ALMRAG a3 7142323 I1.5 054 (0.40-0.75) —e— 11.51
CAMMAS program MASSTAS L5 LLIEEN N an MLa0 (47-0.77) e IR.ER
DECI ."_-.I?F-' MI &8 177 /8382 37 HA,‘.HE?H 7.0 ML53 (0.43-0.58) [ .77 - 380/0
CREDEMCE 15372202 LY 22442199 4.4 .66 (0.53-0.81) L i 25,26
VERTIS LW 175754499 93 1082747 11.5 L5 {0L64-1.03) . I 19749
Fined-effects modal (Q=7.96; a7 =4; P=.00; 12 =49.7%) (62 (0.58-0.70) i
——
0.2 1 2
HE {95% 0
ﬂ Kidnay nutcomas by A5CVD stat s
Treatment Placeho
Rate/1000 Rate/1000 Hazard ratio Favaors | Favars
Mo jtotal No.  patient-years Mo total Mo, patient-years [95% CI) treatment | placebo Weight, %
Faticrits with ASCVD
EWMPA-REG DUTCOME  81/4045 6.3 7172323 115 .54 (0.40-0.75) f—a— 1667
CAMYAS program Miaf3756 o4 Haf2000 105 .35 (0.44-0,749) - 15923
OLCLAHL-TIM S oh/3d04 4.7 11873500 BB Woh (a1-0.15) - | Lu. 0B
CREDEMCE 81113 41 1021107 6.5 0G4 (047-0.87) e 17.37
VERTIS CW 175/5444 9.3 108,2747 11.5 L1 (0.64-1.03) [ | 28.66
Fixed-effects modal (Q=6.09; df=4; P=.19; [#=34.4%) 0.4 (0.5E-0.73) il H
Patierts without ASCVD i
CAMYAS program MAS2032 4.1 MAS 1447 6.6 063 (0.33-1.02) —— 1572
DECLARE-TIMI 58 G2/5105 10 12045078 5.9 0.51 (0L37-0.69) *+— T4l
CREDEMCE 24/1082 200 1221002 443 0.6 (0.51-0.89) —e— | 4687
Fixed-etferts model (0= LB, df=2; F=_40; 1 =0.0%) 0.G000.50-0.73) ==l
JAMA Cardiol. 2021;6(2):148-158. doi:10.1001/jamacardio.2020.4511 0z ' T 3

HE £95% C1)
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the NEW ENGLAN D Da qui studi con end point primario
JOURNAL of MEDICINE su rischio di progressione CKD

ESTABLISHED LN 181X JUNE 13, 2019 VOL. T80 MO, 14

Canagliflozin and Renal Outcomes in Type 2 Diabetes
and Nephropathy
ding, B. Meal, 5. Bompoint, H).L. Heerspink, D.M. Charytan, F. Edwards, R. Agarwal, G. Bakris
| - P l; 0D de Fe w TG o A " " P sk DT WA
"hang, B, Z an, G, Mei ger, B.I rer an W, Mahaffey, for the CREDENCE T

Kidney Outcome Trials:
disegnati per valutare
Dapagliflozin in Patients Uefficacia di SGLT2-i sulla
with Chronic Kidney Disease progressione della malattia
Hiddo J.L. Heerspink, Ph.D., Bergur V. Stefinsson, M.D., renale anche in pz non

Ricardo Correa-Rotter, M.D., Glenn M. Chertow, M.D., Tom Greene, Ph.D., . ..
Fan-Fan Hou, M.D., Johannes F.E. Mann, M.D., John ].V. McMurray, M.D., dlabetl(:'
Magnus Lindberg, M.Sc., Peter Rossing, M.D., C. David Sjostrém, M.D.,
Roberto D. Toto, M.D., Anna-Maria Langkilde, M.D., and David C. Wheeler, M.D.,
for the DAPA-CKD Trial Committees and Investigators®

ORIGINAL ARTICLE

ORIGINAL ARTICLE

Empagliflozin in Patients with Chronic
Kidney Disease

The EMPA-KIDNEY Collaborative Group*
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ORIGINAL ARTICLE ‘

'y 3 T " - .
e NEW ENGLAN D Semaglutide and Cardiovascular Outcomes
| / Fa 7 " : . . . .
JOURNAL of MEDICINE in Patients with Type 2 Diabetes
R e A Steven P. Marso, M.D., Stephen C. Bain, M.D., Agostino Consoli, M.D.,
: i r s i : Freddy G. Eliaschewitz, M.D., Esteban Jédar, M.D., Lawrence A. Leiter, M.D.,
Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes “lldiko Lingvay. M.D.. M.P.H.. M.S.C.S. lulio Rosenstock. M.D..
i MLEL, Cilflark 1, ek, .0} o P e, .1 o - 8 Jochen Seufert, M.D., Ph.D., Mark L. Warren, M.D., Vincent Woo, M.D.,
J i i ’ : — Oluf Hansen, M.Sc., Anders G. Holst, M.D., Ph.D., Jonas Pettersson, M.D., Ph.D.,
gl : 4 ol Lt | and Tina Vilsbell, M.D., D.M.5c., for the SUSTAIN-6 Investigators®
Dulaglutide and cardiovascular outcomes in type 2 diabetes (REWIND): a double- Outcome CV
blind, randomised placebo-controlled trial
Prof Hertzel C Gerstein, MO 2,2 & - Prof Helen M Colbvaun, MO ® - Prof Gilles & Dagenals, MD © - Rafael Diaz, MD 9 - Mark Lakshmanan, MO

Prof Prerm Pais, MD '+ et ol Show more

Effects of oral semaglutide on cardiovascular outcomes
ORIGINAL ARTICLE in individuals with type 2 diabetes and established
atherosclerotic cardiovascular disease and/or chronic kidney
disease: Design and baseline characteristics of SOUL,

a randomized trial

Oral Semaglutide and Cardiovascular
Outcomes in Patients with Type 2 Diabetes

Mansoor Husain, M.D., Andreas L Birkenfeld, M.D., Morten Donsmark, Ph.D. Darren K. McGuire MD' | Redica P. Busui MD? | John Deanfield MD?® |
athleen Dungan, M.D., M.P.H., Freddy G. Ellaschewitz, M.D., _ Silvio E. Inzucchi MD# @ | Johannes F. E. Mann MD34 0 | Nikolaus Mane MD™ |
enisel Francn, M.D., Ol K.Jeppesen, M ic, Rl Dy, MO, M., MS.CS Sharon L. Mulvagh MD? | Neil Poulter FRCP? | Mads D. M. Engelmann MD° |
. _"I.__'__'_" S : I::. ) : B v.-l-.:1.l . . ) G. Kees Hovingh MD® | Maria Sejersten Ripa MD'® | Mette Gislum M5c? |

Warren, M.D., and Stephen C. Bain, M.D., for the PIONEER 6 Investigators Kirstine Brown-Frandsen MD© | John B. Buse MD ™'
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 21, 2023 VoL, 389 NO. 12

Semaglutide in Patients with Heart Failure with Preserved
Ejection Fraction and Obesity

W M. Kasibarad. 5.7, Abildstrar B.A rlaug Bitler © B . . " G.K. Hovingh. DV
Linde ller, 5.). Shah, M.B. Trepper Verma, W. A ratna, F.Z ne
E i u H ) ¥ ] Miifez Perpa, M I
ler | 1¢ STEP-HFpEF Trial Co |
ORIGINAL ARTICLE w1
f 3 in B W

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

Authors: Vlado Perkovic, M.B., B.S., Ph.D., Katherine R, Tuttle, M.D. Peter Rossing, M.D., D.M.5¢ , Kenneth W
Mahaffey, M.[3, Johannes FE. Mann, M.D., George Bakris, M.D, , Flerian M.M. Baeres, M.[).,, Thomas Idorn, M.D.,
Ph.D., Heidrun Bosch-Traberg, M.D., Manna Leonora Lausvig, M_Sc, and Richard Pratley, MO, for the FLOW Tria

Committees and Irw.'-.=-'.r|3:-'l:|tcr-:"' Author Info & Affiliations
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RUOIO de"’lnsulina nel SNC Fattore di crescita: ruolo nella crescita e nella

sopravvivenza delle cellule.

__ Cnsulin)  —__

_H.____rﬂ"" ! h_-“‘“—h___i . . . 1° . .
N~ awre |I¥ \,M I | neuroni esprimono recettori dell'insulina la cui
IR . . .
( “ “ " " ) attivazione induce
Cell membrane ®® ‘\®® ®® @@
Shc  Glucose IHSL-I.IHS-E l IF:S-‘I‘.LIHS-Z ° germogllaZIOne dendr|t|ca
¥ . . . . .
Grb2/50S b Activation of PI3K e attivazione delle cellule staminali neuronals
Ca® channels
v g e ’ e crescita cellulare generale
Ras cPD3B PDK . . .
} | | * riparazione e neuroprotezione
e Increased release of Akt/FKB
' i — | . . . . .
wapg  ecliationofbTP nhiton o Potenti effetti neuroprotettivi contro i fattori di
apoptosis
TP ' stress
eneg llﬂFIE-I:FII:ﬂIDH Cell survival
¥ v
Cell growth, syna rowth, / o« Je . . . .
ropaie and regeneration Migliora le funzioni cerebrali come |'attenzione,
T
- . . . .
[ st oo la formazione della memoria e gli aspetti
e cognitivi
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INSULINO-RESISTENZA CEREBRALE

Mancata risposta delle cells all’insulina

-infi i ’alterazione del segnale
CK pro-inflammatorie insulinico dovuta CK ed AGE

e Aumento dello stress
ossidativo

Eromuov_e la generazione di
beta amiloide tra le sinapsi e
iperfosforilazione di tau

* Difettosa attivazione della

cascata enzimatica o )
Amiloide solubile altera la

trasduzione dell’insulina con
cascate di eventi che portano a

Alterazione della danno mitocondriale e a
neuroplasticita morte cellulare

R. Kandimalla et al. / Biochimica et Biophysica Acta 1863 (2017) 1078-1089
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GLP-1R expressed in mouse brain
Q9 P

GLP-1R espresso principalmente
nell'ippocampo e nella neocorteccia

GLP-1R ippocampale coinvolto
nell'apprendimento e nella memoria

| topi con deficit di GLP-1R hanno un fenotipo
caratterizzato da un deficit di apprendimento che
viene ripristinato dopo il trasferimento del gene

GLP-1R dell'ippocampo

e R | ratti che sovraesprimono il GLP-1R
: GLP-1R identified in . o
| 50+ brain regions? dell'ippocampo mostrano un miglioramento

dell'apprendimento e della memoria

Areas in neon green reflect GLP-1 receptor expression
. GLP-1R, gl -lik tide 1 t
Jensen et al. Endocrinology 2017;159:665-675 During M et ot Nat Med 2003:8:1173-1179
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Potential Role of Glucagon-Like Peptide-1
(GLP-1) in Neuroprotection

Chiristian Hilscher
K i a1 B 2 AT a7Fi_aa7

Activation of GLP-1
Ca®* channels \
Neurotransmitter \ \;
-
release .4 TN GLP-1R
- |
O

(PrR)o— .
I II 1 i
/ v | PIK
Increased release of / cAMP/GEF ATP ey -
neurctransmitter/ v PKC PDK
tacilitation of CREB l l
neurotransmission RAP1A l
) & Akt/PKB
ene MAPK
) transcription B-RAF,
L MEK, ERK .
\ ) Inhibition of
"'.. l l Gene transcription apoptosis
\
\ Cell growth, synapse growth, "'/ l
Illlli repair and regeneration "'., Cell survival
“
Meuroprotection,
neuronal development,
memory formation

. sl IR

Il GLP-1 ha proprieta simili all'insulina in qualita di
fattore di crescita ed ha dimostrato di ridurre una
serie di processi degenerativi.

In studi preclinici il GLP-1 e gli analoghi attraversando
la barriera ematoencefalica

* proteggono la formazione della memoria o l'attivita
motoria

* proteggono le sinapsi e le funzioni sinaptiche
* potenziano la neurogenesi

* riducono l'apoptosi

* proteggono i neuroni dallo stress ossidativo
* riducono la formazione della placca

Effetto nel SNC di modelli murini di AD, PD, SLA, SM,
ictus su risposta inflammatoria cronica di malattie
degenerative.
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Dulaglutide mostra un impatto positivo su diversi
indicatori di declino cognitivo: post hoc analisi dello
studio REWIND

Funzione cognitiva
valutata al baseline e

HR(95%CI)  pvalue nel FU con degli
5Cl adjusted for baseline scores —— 0.86(079-095) 00018 SCORE nei due gruppi
5C1 adjusted for haseline scores and age —a— 0-86(078-0.94) 00014 DULA/PLAC
SC1 adjusted for baseline scores, age, ethnic origin, and education —8— 087 (0-79-0.95) 00032
SC1 adjusted for baseline scores, age, sex, and education —— 0-87 (0-79-096) 00034 Dulaglutide riduce il
SC1or death adjusted for baseline scores —— 0.88 (0-81-0.95)  0.0014 rischio di decadimento
5C1 or stroke adjusted for baseline scores —l— 0-85(0:77-0:92)  0-00013 cognitivo sostanziale
501, stroke, or TIA adjusted for baseline scores —— 0-85 (0-78-0-92)  0-00017 O/ vi
SC),stroke, TIA, or death adjusted for baseline scores - 087(080-004) 0:00032 (SCI) del 14% rispetto
alplacebo (HR 0-86,
| |
075 10 1.25 95% CI 0-79-0-95;
= —r p=0-0018).
Gavours dulaglutide ) Favours placebo

Substantive cognitive impairment (SCI = decadimento congitivo sostanziale), definito come prima evidenza di
variazione di punteggio di MoCA (Montreal Cognitive Assessment test) o di DSST (Digit Symbol Substitution
TeSt) di almeno —1.5 devizioni standard. Cukierman-Yaffeet al. Lancet Neurol 2020; 19: 582-90
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...indipendentemente dalla storia di ictus o malattia cardiovascolare...

Dulaglutide Placebo Baseline-adjusted P, urction
HR (95% Cl)
Events/patients (%) Events/100 patient-years Events/patients (%) Events/100 patient-years

Age
=7 0years 326/1128 (29%) 6.06 340/1086 (31%) 6:66 —-— 0-83 (0.71-0.97)
<7 Oyears 579/3328 (17%) 34 604/3286 (18%) 363 —— 0-89 (0.79-1.00) 023
Sex
Female 472/2081(23%) 459 494/2027 (24%) 4.97 — 0-96 (0-84-1.09)
Male 433/2375 (18%) 359 450/2345 (19%) 382 —a— 079(0-69-0.90) 0032
Education
=12 years 218/1731 (13%) 2.37 218/1733 (13%) 239 — 0-86 (0-71-1.04)

W ETT-T Lrni3717 (JCn C 17 F21/302 (7o) C o - 0 08 (non 0 o7 77
D
Mo previous CVD 555/2815 (20%) 3-89 602/2783 (22%) 432 —a— 0-85 (0.76-0-96)
Previous CVD 297/1373 (22%) 437 288/1351 (21%) 433 —a 090 (0-76-1.06) 088
Stroke orTIA
Mo previous stroke or TIA 802/4065 (20%) 392 828/3975 (21%) 417 - 0-87 (0-79-0-96)
Previous stroke orTIA 103/388 (27%) 5-60 115/393 (29%) 6.15 - =l 0.90 (0-68-1.18) 095
TR,
=81% 237/1061 (22%) 454 257/1061 (24%) 4.99 — 0-83 (0-69-0-99)
=81% 668/3386 (20%) 391 685/3299 (21%) 415 - 087 (079-098) 070
Baseline log ACR
=0-062 256/1388 (18%) 358 248/1342 (19%) 361 —=— 1.01({0-85121)
-0.062to-1.35 278/1421 (20%) 3-88 304/1389 (22%) 434 —— 0-85 (0-72-1.01)
=135 321/1363 (24%) 4-89 334/1358 (25%) 516 —— 0-80 (0-69-0-94) 0072
Baseline eGFR
=60 mL/min per 1.73 m? 6:53/3405 (19%) 378 681/3315 (21%) 4.09 —-— 0-86 (0.77-0-96)
<60 mL/min per 173 m? 220/938 (24%) 4.88 232/945 (25%) 512 —a— 0.85(071-1.03) 090
Standardised baseline MoCA
=—1unit 507/3755 (14%) 2:60 523/3674 (14%) 275 —— 0-89 (0-78-1.00)
=1unit 390/693 (56%) 13-98 416/692 (60%) 155 —— 0.87(076-1.00) 063
Standardised baseline DSST
=—1unit 578/3866 (15%) 2.9 599/3784 (16%) 308 - 0-85 (0:76-0-96)
=-1unit 312/567 (55%) 1368 331/569 (58%) 14.88 ——t 0-89 (0.77-1.04) 092
Overall 905/4456 (20%)  4-05 944/4372 (22%) 435 - 0-86 (0:79-0-95)

[ 1
0.50 1.0 2-0
4+— —>

Cukierman-Yaffeet al. Lancet Neurol 2020; 19: 582-90

Favours dulaglutide  Favours placebo
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evoke and evoke+: two large global phase 3a trials will assess the efficacy and safety of Semaglutide in early AD

&&& 1840 patients e\//o ke e\//o ke

in each trial w.'ll t ral semaglu t||:| Iscmagl d

Ig,l ﬁl h Iimers dis I mrlyﬂ.l h Irnzr's dis

Age: 55-85 years

(both inclusive) m 14 mg oral semaglutide once daily
Randomisation
MCI or mild dementia both of 1:1
) 14 mg placebo once daily
the Alzheimer’s type

80% MCI and 20% mild dementia Week -12 56 16}
Amyloid positive (PET or lumbar < '_‘ _ me >
puncture) Screening Treatment period Follow-up

@ 800+ sitesin
40 countries

Modifica del CLINICAL DEMENTIA RATING dal baseline alla sett 104

TEMPO DI PROGRESSION DA MCIAAD
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With SGLT2 inhibitor treatment Without SGLT2 inhibitor treatment
Neuroprotective Effect of SGLT2 Inhibitors :

Agnieszka Pawlos =, Marlena Broneel ¥, Ewelina Woiniak '~ and Paulina Gorzelak-Pabis

- e

Figure 2. Influence of SGLT2 inhibitors on inflammation, atherosclerosis, and neuroinflammation.
- — 5| ' . L ¥ ™ - v 1 1 = i i S5 E'q . —_l‘.l.l
Figure 1. Distribution of SGLT1 and SGLT2 receptors in the Central Nervous System: 1. Pyramidal IL-1RA—Interleukin 1 Receptor Agonist, cIMT—carotid intima-media thickness, STAT1—Signal

cells of brain cortex; 2. Purkinje cerebellum cells; 3. Hippocampus pyramidal and granular cells; 4 transducer and activator of transcription 1, VCAM—Vascular Cell Adhesion Molecule; ICAM-
Hypothalamus; 5. Microvessels; 6. Amygdala; 7. Periaqueductal grey; 8. Dorsomedial medulla—nucleus Intracellular Adhesion Molecule.
of the solitary tract (NTS)

SGLT: aree responsabili dei processi di apprendimento, SGLT1i Protezione contro ISCHEMIA e DANNO
dell'assunzione di cibo, dell'omeostasi dell'energia e CEREBRALE DA RIPERFUSIONE
della regolazione autonomica centrale

SGLT2i : funz antinfiammatoria e antiaterosclerotica
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Ruolo nella regolazione di mTOR ‘ Proteina chinasi che regola

- crescita, proliferazione e

: EMPAGLIFLOZIN .
T : Suwrm" CANAGUFLOZIN sopravvivenza cellulare
® @ DAPAGLIFLOZIN
o w .' Phy!’litﬂl In-ﬂttl'ﬂ'ltr ERTUGCLIFLOZIN
[ : : SOTAGLIFLOZIN . . o o
SRR Sl . _/ \_ - Sintesi e trascrizione delle
Unrestrained : °
hyperactivation : Actwatmn IEndogenaus Loss of glucose protelne
- Glucose Production with the urine
- - - - - -
endothelial improved
g dysfunction : endothelial function — = =
e f_ Wil Fatty acid oxidation Con attivazione eccessiva

sncraased J reduced - “Fasting transcriptional mimicry” |

amino-acids oxidative stress oxidative stress
glucose s 1 ‘
: l SIRT/AMPK

—— W Crescita incontrollata delle
P ANABOLISM cellule (cancro, invecchiamento,
@’ neurodegenerazione)

. ¢ U
&' CATABOLISM

impaired lysosomal protein degradation appropriate lysosomal protein degradation

increased
inflammation

Figure 3. Influence of SGLT2 inhibitors on unrestrained activation of mTOR (mechanis-
tic/mammalian target of rapamycin). AMPK-AMP-activated protein kinase, SIRT-Sirtuin.
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OP incidenza della demenza per tutte le cause, tra cui il

Contents lists avallable ar Sciencelioect

. ;._ Frontiers in Neuroendocrinology morbo di Alzheimer, la demenza vascolare e la demenza a
- J ‘ 2 journal hamepage: www.alsevier.comlocate'yfma Corpi dl Lewy,

Review article )

Sodium-glucose cotransporter-2 inhibitors and their potential role in = OS valutare il cambiamento nei pu nteggi della funzione

dementia onset and cognitive function in patients with diabetes mellitus: a

systematic review and meta-analysis cognitiva nel gruppo di utenti con inibitori SGLT-2 rispetto

a quello nel gruppo non utilizzatore.

Yea Jin Youn™', Seungyeon Kim ™', Hyun-Jeong Jeong ™, Young-Mi Ah ™, Yun Mi Yu

A. Hazard ratio
Weight Weight

Study (fixed) (random) HR (95% CI) Favours [SGLT2I user] Favours [Non-user]
Mui 2021 2.6% 19.8% 0.42[0.34; 0.73] ' : ;
DEMENTIA Proietti 2023 6.3%  24.2% 0.60[0.47; 0.77] —
Wu 2023 29.8% 27.7% 0.80[0.71; 0.89] | ——
INCIDENCE RISK Siao 2022 61.3%  28.3% 0.89[0.82; 0.96] e
Fixed effects model 100.0% == 0.82 [0.78; 0.88] .
Random effects model == 100.09 +50; 0.92] —_—
I T 1 |
0.3 0.5 1 2 3
Heterogeneity: 72 = 22.23 (P <.001), I* = 87% HR (95% ClI)

Y.J. Youn et al. Frontiers in Neuroendocrinology 73 (2024) 101131
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SGLT2I user Non-user
Study or Subgroup Mean SD Total Mean SD Total Weight SMD (95% CI) Favours [Non—user] Favours [SGLT2| user]
Including the patients with dementia or MCI :
Maone (HBP) 2022 240 38339 75 04% 39036 75 209% 0.50[0.18;0.83) .
Mone (HF) 2022 245 27653 52 043 28437 110 208% 0.71[0.37;1.05) —-1——
Zhao 2021 533 18334 48 2851 18351 48 197% _147[1.02;1.92] y .
Random effects model 175 233 61 .4.32: 1.44] ----
Heterogeneity: x5 = 11.93 (P =.003), /" = 83% :
Including only the patients with normal cognitive function
Cheng 2022 0.39 05307 12 062 05368 24 168% -043[-1.13,027] _—
Low 2022 -1.40 58489 138 -230 66234 338 218% _014[-0.06;0.34) —_—
Random effects model 150 362 3a_s-u_55; 0.48) :
Heterogeneity: %> = 2.35 (P = 13), I’ = 57%
Random effects model 325 585 100.0% 0.50[-0.08; 1.08] —~=m—
T T T T T
-3 -2 -1 0 1 2

Heterogeneity: % = 37.08 (P <.001), I* = 89%
Test for subgroup differences: ;r_? =553 (P = 02)

SMD (95% CI)

Fig. 3. Forest plot of cognitive function score changes with sodium-glucose cotransporter 2 inhibitors.

Y.J. Youn et al. Frontiers in Neuroendocrinology 73 (2024) 101131
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MAS LD Steatosis with =1 cardiometabolic risk factors:

(Metabolic Prediabetes or diabetes

dysfunction— Overweight or obesity
associated steatotic Dyslipidemia (or on lipid-lowering therapy)
liver disease) Hypertension (or on BP-lowering medication)

St

HCC prevalence
relative to 2002 level

NASH causa crescente di trapianto di fegato

r
Prevalenza di HCC nei pazienti con NASH in aumentc “UE:
£
19— ® HCV e Other diagnoses E
ALD ®NASH/cryptogenic 5
o]
10— 2
<
a8—
6—
A—
2 B 5—0—0—9 _“i .
0= I I I I I I I
2002 2004 2006 2008 2010 2012 2014 2016

Younossi Z et al. Clin Gastrolenterol Hepatol 2018;17:748-55.

A i b Clerheiis or Hapailc Decom panseten B Dovdopmant sesd Progresiion of MASLD

Liver transplantation due to NASH in the US

e HCV e Other diagnoses
ALD eNASH/cryptogenic

[ [ I I [ [ [
2002 2004 20006 2008 2010 2012 2014

- o o . HEPATIC
3035y 19-30 5 S-6yme . DECOMPENSATION

Fibrosly viage  Fibrosls age Filarcals stagm
Fo or F1 F2 7]

gure 7. Natural History of Stesiotic Liver Dissase snd MASLD,

crors relsted toinsulin resistance and metabolic dysfunction, diet and emvironmental exposures, and genetic and epigenetic facters
e the main drivers of MASLD dewslopment and its progression throughout the sntire spectrum of lver disease (Pansl ). Female sex
d hormonal factors can also modulate the development and progres sion of KMASLD (Pansl ). Ranges for years for diseass progres-
ion and percentage of patients are spproximations. HOY denotes hapatitis Cvinus

Targher et al.NEJM August 14, 2025 393;7
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Complicanze extraepatiche

Hepatic and extrahepatic adverse clinical outcomes

———
Approximate increase in the risk of new-onset

ad
Type 2 diabetes (i

- B
.

TABLE 4  All-cause and cause-specific mortality rate among NAFLD patients

Studies with ultrasound or FLI (n=3) Studies with ultrasound, FLI, or biopsy (n=5)
Rate per 1000 person-years (35% Cl)

[ype 2 diabetes

—-—

Fatal or non

Total NAFLD cases 8153 19,340
Total person-years 104,470 263,947
Al-cause mortaly 12,6 (6.68-23.67) 17,05 (10.31-28.05)
Cause-specfic death Chronic kidney disease
(stage =3)
Ext [ Cardiac specific 4.20 (1.34-1.05) 5.54 (2.72-8.35) ]
Extrahepatic cancer specific 283 (0.78-4.88) 421 (1.94-6.48)

Liver specific 0.82 (0.00-2.21) 1.75 {0.58-2.91)

Abbreviation: FLI, fatty liver index. Younossi ZM et al. Hepatology. 2023; 77: 1335-1347

Cirrhosis or HCC

Targher et al.NEJM August 14, 2025 393;7
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Stadio della fibrosi come fattore prognostico piu rilevante

Hepatic Decompensation Events

Cumulative Probability

1.00

0.30+

Crude hazard ratio: F4 vs. FO-2,

52.8 (95% CI, 15.5-180.2) F4
0.20 Crude hazard ratio: F3 vs. F0O-2,
<Y1 18.3 (95% CI, 5.4-62.6) F3
.
I
0.104 I~
.___""__"_-_"r_
f""_‘J
0.00|—sslmg= =T : - Ly
0 2 4 6 ] 10
___J—'-'-'H'-'-!"__I_I
 E— 'F-n'_ T T |
2 4 6 8 10

Years of Follow-up

studio prospettico multicentrico su 1773 pazienti
con MASLD sottoposti a biopsia (seguito per una
mediana di 4 annl)
L'incidenza di complicanze epatiche per 100 anni-
persona € aumentata con lo stadio di fibrosi (da
FOaF2vs. F3vs. F4).

or

03

02

Cumulative Events

oo

044

Population comparators (reference)
Simple steatosis®
MASH without fibrosis®

Non-cirrhotic fibrosis™® e

Murmber at Risk

Cirrhosis* PRt
B - o it '-'-:
g R ._r-__'T""-
p—— - _-'-"- '_""_-_-'d .
5 10 20
Years
38248 30021 21901 12672
5004 3973 JA5T 1571
a2 562 354 156
064 553 295 128
203 158 50 4
5 10 15 20
Years

Studio di coorte basato su pz con MASLD comprovata
da biopsia (seguito per una mediana di 13,6 anni)

| pz con MASLD avevano MACE incidenti piu elevati
rispetto ai controlli: 24,3 contro 16,0/1000 anni-persona
(aHR 1,73), con la piu alta incidenza osservata nella

cirrosi.

Edited from Sanyal et al, NEJM 2021; Simon TG et al, Gut 2022
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Liraglutide safety and efficacy in patients with non-alcoholic
steatohepatitis (LEAN): a multicentre, double-blind,
randomised, placebo-controlled phase 2 study

* 9/23(39%) con : risoluzione alla bio di NASH Vs

2/22 (9%) in PL(RR4-3[95% CI1:0-17-7]; p=0-019).
sl Ao, PGt o] P At B et Dol b b ot b ot Futh  2/23(9%) con vs 8/22 (36%) in PL hanno avuto
LEAM ol team, George Aboul, Mork A sl Deborah Stocken,Stapban C Gough, ey WTominson Rachel M Browey, progressione della fibrosi (0.2 [0.1-1.0]; p=0.04

Stefan G Hiibacher, Philip N Newsame

' 10- -~ Placebo
] —a— Liraglutide
26 paz Placebo NS e
€ _10d
70 P= P= .05 P= .65 P= .46 P= £
£ -0
w  .019 0.04 : ) -
e =30+ —— . P
50 < 40 End of 3 mionth
i treatment follow-up
. L0 T T T T 1
S 40 0 12 24 36 48 60
m 1 -
£ 30 " r
20 R I Iy K
10 I £ 207 } ?
Resolution of Improved Improved Improved Worsened E B
NASH Balooning Inflammation Fibrosis Fibrosis T 60
End of 3 manih
20 treatment follow-up
I I I

The Lancet vol 387 February 13, 2016 ™ Liraglutide  mPlacebo 0 12 24 36 48 60
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Phase 3 ESSENCE Trial: Semaglutide in Metabolic Dysfunction-
Associated Steatohepatitis

 Miglioramento statisticamente significativo e
superiore della fibrosi epatica senza
EDP: 28.9 %-points . . ,
o  95%Cl,21.3-36.5; P<.0001 peggioramento della steatoepatite, nonché la
| risoluzione della steatoepatite senza
& 607 peggioramento della fibrosi epatica con Sema
E 50 EDP: 14.5 %-points 2,4 mg vs placebo.
% 9592 Cl, 7.5-21.4; P<.0001
€ 40 1
i 26 * Alla settimana 72 il 37,0% delle persone trattate
E 9 con Sema 2,4 mg ha ottenuto un miglioramento
'é 20 34.1 37.0 della fibrosi epatica senza peggioramento della
£ 10 22.5 steatoepatite rispetto al 22,5% del placebo.
0
Resolution of steatohepatitis Improvement in liver fibrosis with * 1162,9% delle persone trattate con Sema 2,4 mg
with no worsening of liver fibrosis no worsening of steatohepatitis ha raggiunto la risoluzione della steatoepatite
Semaglutide 2.4 mg (n=534) Placebo (n=208) senza peggioramento della fibrosi epatica
rispetto al 34,1% del placebo.
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Review

Sodium-Glucose Cotransporter-2 Inhibitors for Treatment of
Nonalcoholic Fatty Liver Disease: A Meta-Analysis of
Randomized Controlled Trials

Alessandro Mantovani, Graziana Petracca, Alessandro Csermely, Giorgia Beatrice and Giovanni Targher *

* 12RCT : dapagliflozin (n == TS e S e ]
=6), empagliflozin (n = e R e
3), ipragliflozin (n = 2), = omIinNcTw T o} st
canagliflozin (n = 1) T € mim T

* 850 soggetti e ™ PR
sovrappeso o obesi con
NAFLD (90% con DM2) _ — R——

* 24 sett Sl oIDIIE T e mIIm
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4 '
- dakiws ; Iﬂ, o Insulin secretion 1 SR
GLP-1 activates areas of the brain involved in apg | "t " T /—\
regulation | ) E—
Satiety 1 Insulin resistance !
Gl Appetite | GLP-1 F.pergy an511mptinn 1
3 s=a 5 . Food take ! et mae T e Lipolysis 1
o E
BE = e
O o - o
3L 5 s %
i e | e [ ] »
e S
/ 3
Hypothalamu 15 T T
blood flow* . —-10 —5 0 ! ‘ . . |
GLP-1 (pmcHepatic steatosis | Gastric emptying |
Peak post-prandial increases in plasma GLP-1 concentrations are corLipid content | Gl motility .

increases in regional cerebral blood flow in the hypothalamus
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Efficacy of GLP-1 Receptor Agonists on Weight Loss, BMI, and
Waist Circumference for Patients With Obesity or Overweight:

A Systematic Review, Meta-analysis, and Meta-regression of

47 Randomized Controlled Trials

Hom Jen Wong, Bryan Sim, Yao Hao Teo, Yao Meng Teo, Mark ¥. Chan, Leonard L.L. Yeo, Pai Chia Eng,
Banjamin Y.0. Tan, Naveed Satlar, Mayank Dalaketi, and Ching-Hui Sia

Diabetos Cane 202546(2)202-300 1| httpa:rom.oang 102337 de24-1678

Examined the weight loss efficacy of GLP-1 RAs in
populations with diabetes and overweight or
obesity versus populations without diabetes but
with overweight or obesity and whether there are
differences in weight loss efficacy of oral versus
injected GLP-1 RAs.

Oral GLP-1 RAs may be as effective as injected
GLP-1 RAs

GLP-1 RAs could be more effective in younger
female patients without diabetes but with higher
baseline weight/BMI but lower baseline HbA1c.

Efficacy of GLP-1 receptor agonists on weight loss, BMI, and

waist circumference for obese or overweight patients
A systematic review, meta-analysis, and meta-regression of 47 randomized controlled trials (RCTs)

= of glucagon-like peptide-1
receptor agonists (Gl Az) call for an updated
synthesis of newer RCTs

PubMed, EMBASE and CENTRAL
studies screened

OVERWEIGHT ORAL OR WEIGHT, B AMD  COMTROLLED
PATIENTS SUBCUTANEDUS WIRIET TREALS
v CIRCUMFEREMCE
PLACEBC

included
/ﬁ : in total d’l

» Welght:-4.57 kg (95% CI -5.35t0 -3.78)
« BMI:-2.07 kg/m? (95% CI -2.53 10 -1.62)
* Waist circumference: -4.55 cm (95% CI -5.72 to -3.38)

. dCross:
= Diabetic status
» Specific GLP-1 RA drug
= Route of administration
(subcutaneous injection vs oral)

f fit in:
+ Younger, female patients without
dizbates

i‘ = Higher baseline weight and BMI
Wty = Lower baseline HbA,.

= Longer treatment duration

* GLP-1 RAs significantly reduce weight, BMI and
waist circumference
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Inflammazione

<D

{

Panel A: Gut Epithelium

T Firmicutes,

: ; LPS_ / T Bacteroides
Bile acids "-'} L | / Akkermansia
L - muciniphila
2@ . Y SCFAs e
& Traptgofan & - Escherichia Coli
® & l Shlgéﬂa
@ + f
JEC  L-CELL :

IFN-y

I Crypt cell apoptosis

Citotoxicity

Brunner glands mucin
production

Stimulates proliferation of
intestinal epithelial cells
(IECs) and L-cells

art

Macrophat

: M1
% Macrophag
2y gt M2
Monocite \n —~
L

. B -
v " ThlandTht'

_ Th2
A \

T helper

Panel B: Blood stream

Semaglutide 2.4 mg - Change in hs-CRP

STEP 1°

STEP 32 STEP 57

STEP 8¢ STEP HFpEF? SELECT®*

=20 15,0

|
|
|
1
| -
[ 7.8
|
I
=229 :

Estimated C-reactive protein
change from baseline [%)

-58,6

56,7

I I :

M Semaglutide 2.4 mg

Liraglutide 3.0 mg

Placebo

21

Estimoted change from baseline for treatment policy estimand. *Relative changes from baseline (log-transformed before onalysis) to week 104, estimated

ANCOVA, analysis af covariance: hsCRP, high-sensitivity C-reactive protein,

| using ANCOWVA with treatment as foctor and the baseline value as covariate. Cls hove not been adfusted for multiplicity.

Adapted from 1. Wilding et al. N Engl ) Med 2021; dol: 10.7056/NEiMoa2032183; 2. Wadden et al. JAMA. dol:10.1001ema. 2021.1831; 3. Garvey et al. Nat
Med 28, 2083-2091(2022); 4. Rubino el ol JAMA 2022; 327(2): 138-150; 5. Kosiborod MN, et al. N Engl | Med. 2023;385%(12):1069-1084, 6. Lincoff AM, et al.
N Engl | Med. 2023:389(24):2321-2232.

IL-5
IL-10

Migliorisi et al. Frontiers in Immunology Jul 2025



IGRESSO CONGIUNTO SID-AMD - ). . |

Semaglutide has anti-atherosclerotic effects PLACCA
Attenuation of plaque lesion area in mouse models of atherosclerosis is independent of dose ATE ROSCLE ROTICA

A Diragluilde In Apal

- F i OW Semaglutide improved MWD by 13% compared to
*m—* placebo

.....

.. Ratio to baseline at week 52

Studio STRIDE
gk Maximum walking distance
1.25 -
Semaglutide demonstrated a 13% 121
MWD improvement compared % o 1.20 4
to placebo on top of SoC = % ___ Semaglutide
[ETR 1.13 (95% CI, 1.06-1.21; 2T 1154 _ 1.0mg
p=0.0004)] 2y . - Placebo
Vilicle, Chaw Yehiicle, WIF 4 phg 12 mpfles E TI_: 11 U .
D— Median improvement c 2 & ———
26.4 m (95% CI, 11.8-40.9) #0105
— O -
1.00 |
Mean improvement* 0 e 26 52
T k
39.9 m (95% CL, 13.9-66.0) ime since randomisation (weeks)

‘Mean difference in MWD for sermogiubide vérais plocet iwere derived from an amalysis usig he frial product estimand
Ll canfidence intenvak ETR, estimoted #reatment rafio; MWD, T walking di e; Sof, stondord of core
Bonece MP el ol Lamcet 2025 Ftpsdwww. thelancer comfournalsAancel artiole PIIS0 T40-6 a‘.?&_‘.‘.’ﬁ;:lﬂ:‘-ﬂ!-dr]'uﬂre:r
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. Con la Tirzepatide abbiamo
| ulteriormente allargato i confini 2
* metabolici dimostrando, oltre ad una sua L]
importante efficacia su tutti gli aspetti
- sovra-esposti, anche effetti su controllo
. lipidico e pressorio T
S AR, . AWRT
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PROTEZIONE CV I__a tir_zepat!de ha dim_ostrato un tasso hon
inferiore di MACE-3 rispetto a dulaglutide

Primary Outcome of SURPASS-CVOT

Non-Fatal Non-fatal
MI Stroke

LY #
.

Time-to-first occurrence of MACE-32

T

Hazard Ratio=0.92
‘ . 95.3% CI°: 0.83-1.01¢, p=.086

_____________________________________________________________________________________________________________________________

o B

La tirzepatide ha dimostrato risultati coerenti in tutti e tre i componenti dell'endpoint composito MACE-3

aTime-to-first event analysis using Cox proportional hazard model. 95.3% Cl reported due to type 1 error rate adjusted for efficacy interim analysis. “Boundary for non-inferiority statistical significance <1.05.
Cl=Confidence Interval; CV=Cardiovascular; CVOT=Cardiovascular Outcomes Trial; MACE-3=3-Point Major Adverse Cardiovascular Event; MI=Myocardial Infarction.

https://investor.lilly.com/news-releases/news-release-details/trulicityr-dulaglutide-demonstrates-superiority-reduction (Accessed July 31, 2025).
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NEUROPROTEZIONE

TIRZEPATIDE {17
. 9 HH '.
RESEARCH Open Access J B A <
. . ™ m .
Tirzepatide prevents neurodegeneration . os s ~ Y 4
- 5 _F"'l.\_{\_ b
through multiple molecular pathways x%;;__ﬁn__“__;{\:rk <
Rosaria Anna F-:!r'_td'.eIIa".Pu_.: Ghosh'?, Ada Pesapane!, Fatemeh Taktaz', Armando Puocci’, [ B - ) }'ir_..}&\_
‘:’.erti”..: Franzese : Maria feceri-:.: :eli-:_ia'.o , Giovanni Tortorella’, Luc .3_ Scisciola’ @, Eduardo Sommella’, _.-"" e T ",
Concetta Ambrosino™®, Giuseppe Paolisso’~ and Michelangela Barbieri '_,- *._‘*' . a Glu_l:ﬂge
Effetto di TIRZE su markers di
GIPR GLP-1R 1 K $ ©
° Crescita / \ GLUT4 T © t “éﬁ
4 1‘ & |
. * " i GLUT1
« Apoptosi —— : : : oLuT3 +
Metni ¥ | Peroier BDNF l ; miR-29¢-5p : \
* Differenziazione sen A : | ;
Promoter CREB ' ; a
' ’ BONF | . SORBS1
* Insulino resistenza v ‘o | $ ; |
miR-34a-5p% 1 CREBT—— : GLUT4
k. ‘ e o Y : \ translocation
| o »miR-212-3p 1! * gapaz!
In neuroblastoma cell line /N ‘:.. —]
esposta a [gluc] normale o alta BAX Bcl-2 | Map2 | aceLa’!

Fontanella et al. Journal of Translational Medicine (2024) 22:114 Neuronal survival I 5 [ Neuronal differentiation } E[Neumnal glucose metabolism

i
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SURPASS-3 MRI: Tirzepatide Reduces
Fat Liver Content
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ETR-18-61 (-34-17 ta -3-04); p=0-0194
1

FTI} 3594 ( 51.62to 20:27):
p=0.0001
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p=0-0004
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Tirzepalide Tircepalide Tircepalide  Insulin LFC at baseline: 27-3% LFC at week 52: 2.6%
5 mg 10 mg 15 mg degludec

{n=50) {n=51) (n=53) (n=50)

ETD, estimated treatment difference; LFC, liver fat content; * p<0-05; tp<0-0001; f p<0-01, vs baseline.

Gastaldelli A, et al, Lancet Diabetes Endocrinol 2022
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The NEW ENGLAND Studio di fase 2 controllato con placebo che ha coinvolto 190
JOURNAL o MEDICINE partecipanti con MASH confermata da biopsia e fibrosi in
- : — ———— stadio F2 o F3 (moderata o grave).
Tirzepatide for Metabolic Dysfunction-Associated
Steatohepatitis with Liver Fibrosis sc tirzepatide (5 mg, 10 mg, or 15 mg) o placebo per 52 sett.
A Resolution of MASH and Mo Worsening of Fibrosis B Decrease of =1 Fibrosis Stage and No Worsening of MASH ¢ End pOint primariO era l.a riSOlUZ|0ne
T ot Sk della MASH senza peggioramento della
' am ' ! fibrosi a 52 settimane.
46 (959 CI, :ZQ—EIE:I Risk difference,
P<0.001 22 (95% C1, 1-437)
100- ke, 100 N * Endpoint secondario chiave era un
2 ol L 2 0l a9 miglioramento (diminuzione) di almeno
g :E: . 62 E ;:: S'F . o uno Stadio dl ﬁbrOSi senza
5 o T 5 peggioramento della MASH
o o 30
E Fo i
£ : & Tirze e piu efficace del placebo per
‘ Tirzepatide, Tirzepatide, Tirzepatide, Macebo ¢ Tirzepatide, Tirzepatide, Tirzepatide, Flacebo quanto riguarda la riSOlUZione della
5 mg 10 mg 15 mg [M=48) 5 mg 10 mg 15 g [N=48) .
(N=47)  (N=47)  (N=4) N=d7)  (N=47)  (N-43) MASH senza peggioramento della

fibrosi
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PESO Up to 43% of Patients Achieving 215% Weight Loss
Efficacy Estimand

tP<.05 *P<, 001, 1P<.05 * P, 001 =P<,001, 1P<.05
100 - vz placebo vz SEMA 1 mqg vs insulin degludec vs placebo TZP 5 mg
© B TZP 10 mg
g B TZP 15 mg
P a0 B Active comparator
7]
= Placebo
5
2 60 -
z
| 0 a0* 13
g-.l | 32:
27t
& 20 - 15t
o
= Tt
o 0 0
£ 0- |
-5
SURPASS-1 SURPASS-22 SURPASS-3° SURPASS-5
40 weeks 40 weeks 52 weeks 40 weeks
. Add- insulin
Manotherapy dd-on fo MET Add-on fo MET Add-on to insu
i or MET + SGLT2: glargine = MET

* Data are estimated mean; mITT population (efficacy analysis set). Logistic regression.
*  MET = metformin; mITT = modified intent-to-treat; SGLT2i = sodium-glucose co-transporter-2 inhibitor; SEMA = semaglutide; TZP = tirzepatide.

Rosenstock J et al, Lancet, 2021; Frias JP et al, N Eng J Med,,2021; Ludvik B et al, Lancet 2021; Del Prato S et al., Lancet 2021; Dahl D et al, JAMA 2022
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SBP

2.0
Riduzione PAS .8
Effetto in parte legato 2.0
alla perdita di peso %’I
« Miglioramento della g 40
funzione endoteliale £
-6.0
* Riduzione
dellinfiammazione e 8.0
della rigidita arteriosa
-10.0

Mean variations in systolic blood pressure (SBP)

with Tirzepatide vs. placebo/other drugs

1.3

[-2.8;-4.8) » Tirzepatide

[-4.7;-5.2]

[-4.8;-6.5] [-4.9;-6.6)

-71.2

» Placebo/other drug

[-6.1;-12.6]

SURPASS1 SURPASS2 SURPASS3 SURPASS4 SURPASSS5 SURMOUNTI1

Int. J. Mol. Sci. 2022, 23, 14631
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LIPIDI Tirzepatide migliora il profilo lipidico sierico a 40 settimane (SURPASS-2)

Tirzepatide ha aumentato i livelli di colesterolo HDLl e diminuito i livelli di colesterolo VLDL e LDL
rispetto a sema 1 mg

e e Colesterolo totale Colesterolo LDL Colesterolo VLDL B TZP5mg

Basale mg/dL Trigliceridi A0 cattinans 40 coisio o 40 settimane W TZP10m
(mmol/L) 15 - 40 settimane . . . e o me e Bs5 308 323 327 g
1659 1674 1636 1esf) Sia per calo di peso che per effetti metabolici diretti E., oo 0o 0oy ™ TZP15mg
10 (1.87) (1.89) (1.85) (1.8 m SEMA1mg

* miglioramento della sensibilita insulinica nel tex
adiposo

* ridistribuzione del grasso

10 * riduzione della lipotossicita

Variazioni dal basale(%)

15 1 riduzione della lipogenesi epatica
-20 -

-25 4

1
-23,1
241 o4 g -23,7
-30 - -24,

| dati sono percentuali medie stimate (SE) dall'analisi MMRM utilizzando la trasformazione logaritmica; popolazione mITT (set di analisi di efficacia).

HDL = lipoproteine ad alta densita; LDL = lipoproteine a bassa densita; MET = metformina; mITT = popolazione "intent-to-treat" modificata; MMRM = modello misto a misure ripetute; SEMA = semaglutide; TZP = tirzepatide; VLDL =
lipoproteine a densita molto bassa..

Frias JP, etal. N EnglJ Med. 2021
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A Chanpe in Apnea— Hypopnea Index in Trial 1 jefficacy estimand) B Change in Apnea—Hypopnes Index In Trial 2 (efflcacy estimand)
o Cwarall mean apnes—iypopnes mdaey at baseling, 51.5 events e UC\E'aII riean apaee-fypopnes indss at baseine, 51.5 ewents /b
OSAS HE: -5 T ¥—{Plﬁdﬂ 4.3 n-53 :: -5 ------%"“I— acebe — -0 W55
E 10 ’% 10
£ -20.0 ev/h I _
i / 5 ) 23.8 ev/h
; 1 Tirzepatide 274 3 ; “1
"i -304 T o i -3 Tirzepatice 304 -20.3
3 -5 3 35
ORIGINAL ARTICLE Yo . . . Yo : ] .
o mn 52 Tn:at.rncnt- o mn 52 .Trcﬂt.rnmt-
Wecks Evtmand Wecks Eximand
. . . C Change in Body Weight in Trial 1 {efficacy estimand] O Change in Body Weight in Trial 2 {efficacy estimand)
Tlrzep atlde fOr the Treatment Df Obstructlve s mimmmem e Cworall moan bady woight at basoline, 1147 bz s emme e Owerall moan body weight 2t baseline, 1133 kg
l d b . . ‘l.'-._i__!_._-_!.-t L3 m-156 " ‘l-‘l-l..._-_. —%— wms ;-:'\
Sleep Apnea and Obesity i B
- ~ . E -104 § -104
Atul Malhotra, M.D., Ronald R. Grunstein, M.D., Ph.D., Ingo Fietze, M.D., % i
Terri E. Weaver, Ph.D., Susan Redline, M.D., M.P.H., Ali Azarbarzin, Ph.D., 2 -1 2
-~ . - . ) . . . F irzepatica 18.1 -1rF ¥
Scott A. Sands, Ph.D., Richard J. Schwab, M.D., Julia P. Dunn, M.D., o e g 204 B TR ST
Sujatro Chakladar, Ph.D., Mathijs C. Bunck, M.D., Ph.D., and . . .
Josef Bednarik, M.D., for the SURMOUNT-OSA |nvestigators*® bas u"“c::m e peRE mc::h R i
Estimand Estimand
Table 3. Pooled Trial 1 and Trial 2 Patient-Reported Outcomes.*
Estimated Treatment
Tirzepatide Placebo Difference
variable (N=234) (N=233) (95% CI) P Value
Change in PROMIS Sleep- -7.5 (-8.8 to -6.3) -3.6 (-4910-2.3) -3.9 (-5.7 t0-2.2) <0.001
related Impairment T score
Change in PROMIS Sleep -5.7 (-6.8 to -4.7) -27 (-38to-1.6) -3.1 (-4.5 t0-1.5) <0.001
N EnglJ Med 391;13 nejm.org October 3, 2024 Disturbance T score
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James Cook con la sua abilita cartografica e .
navale, contribui in modo significativo :
all'espansione delle conoscenze geografiche ¢

del suo tempo e porto alla creazione di mappe
molto precise

1,_9:.'". = T : o ;'__.._.'._E_.;_-'-_ =

e rene modulando lUinflammazione e la ,
fibrosi, ha completato la mappa con la E#
protezione d’organo profonda
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Meccanismo d’azione Antagonista selettivo del recettore dei
mineralcorticoidi (MRA)

Mineralocorticoid receptor antagonist

Inibisce il recettore dei mineralcorticoidi
leﬁando& a questo recettore, impedendo
al aldosterone di attivarne i processi MR-induced hemodynamic effects Other direct MR effects
patologici. P RERRARAY .

. e . g . . g . b e Y
Azione anti-inflammatoria e anti-fibrotica: (N )
Bloccando l'azione dell'aldosterone, il Aidosierone | &
farmaco inibisce la produzione di sostanze S Parenchymal  Leukooytes
pro-inflammatorie e pro-fibrotiche cetls
Effetti emodinamici: A livello renale, riduce  [opserved: \
il riassorbimento di sodio e acqua, e + Early decrease in eGFR — p
aumenta il riassorbimento di potassio, + Long-lerm preservaiion of éGFR e v—[ e o A J
contribuendo anche a una riduzione della * Decrease in albuminuna el el
pressione arteriosa.

. . ] Likely correlates/implications:
Protezione renale e cardiaca: Protegge reni + Decreased intraglomerular pressure/hyperfittration: -
e cuore da inflammazione e fibrosi, decreased podocyte loss Abcminuria,
rallentando la progressione della malattia e L — g
: : I : : : * Decrease metabolic load proximal tubular

renale cronica e riducendo il rischio di eventi (6.9, glucoss) and other tubular cals
cardiovascolari. -
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FINERENONE, ALBUMINURIA AND KIDNEY/CARDIOVASCULAR OUTCOMES

Ina| FIDELIO-DKD FIGARO-DK
[@g H-'-Hrz\'mulru}_a:f?ﬂ'{,'tlwﬁ [@J Firararaors o redc el CArdammte wiae

&l dhease DrQogretrscn n DD 4 sty e eDetadty s 00D

m Patients Mainly Stage 3-4 CKD Mainly Stage 1-2 CKD
Primary ' l 18% decrease in CKD progression l 13% decrease in CV mortality
outcome . (HR 0.82; 95% Cl 0.73-0.93) and morbidity
(HR 0.87; %95 Cl 0.76-0.98)
AL ] %14 decrease in CV mortality and | >< #, "\ ] %13 decrease in CKD progression
o Secondary | ' morbidity ' | (HR 0.87; %95 C1 0.76-1.01)
outcome \n__,- [HR 08& 95% CI 0?5-{}99} : ._J. ) [ng[ 5ign'|ﬁcan[}
A Safety Favorable safety profile: small and manageable hyperkalemia risk with minimal clinical effect

NNT a 3 anni: 42
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* Visione e percezione della diabetologia come terra di
INTEGRAZIONE
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cardiometabolica PERSONALIZZATA E PRECOCE

w...GI"&ZIe per l’afttenzmn
i S e i, P

i 2 rie ‘Mw g&,},{ f:;-',"‘.'{i':.

"h"

e‘..

- F



	SGLT2i, GLP1ras, GLP1-GIP e Finerenone: �oltre la glicemia�NUOVI ORIZZONTI TERAPEUTICI
	Diapositiva numero 2
	Esigenza di perseguire il target GLICEMICO
	Diapositiva numero 4
	Diapositiva numero 5
	…Indipendentemente dalla glicemia…
	IL BENEFICIO CARDIORENALE
	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
	INSULINO-RESISTENZA CEREBRALE�Mancata risposta delle cells all’insulina
	GLP-1R expressed in mouse brain
	Diapositiva numero 21
	Dulaglutide mostra un impatto positivo su diversi indicatori di declino cognitivo: post hoc analisi dello studio REWIND
	…indipendentemente dalla storia di ictus o malattia cardiovascolare…
	evoke and evoke+: two large global phase 3a trials will assess the efficacy and safety of Semaglutide in early AD
	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 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Infiammazione
	Diapositiva numero 41
	Diapositiva numero 42
	La tirzepatide ha dimostrato un tasso non inferiore di MACE-3 rispetto a dulaglutide
	Diapositiva numero 44
	Diapositiva numero 45
	Diapositiva numero 46
	Up to 43% of Patients Achieving ≥15% Weight Loss�Efficacy Estimand
	Diapositiva numero 48
	Tirzepatide migliora il profilo lipidico sierico a 40 settimane (SURPASS-2)�Tirzepatide ha aumentato i livelli di colesterolo HDl e diminuito i livelli di colesterolo VLDL e LDL rispetto a sema 1 mg
	Diapositiva numero 50
	Diapositiva numero 51
	Diapositiva numero 52
	Diapositiva numero 53
	Diapositiva numero 54
	Diapositiva numero 55

