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MRNA Expression of GLP-1 Receptor in ﬁ?man Heart
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. . . ~qu . . . Baggio LL et al, Endocrinology, 2018
LA, left atria; RA, right atria; LV, left ver@'t: e; RV, right ventricle; CA EC, coronary artery endothelial cells; CA SMC, coronary

artery smooth muscle cells; PBL, peripheral blood lymphocytes; Card FB, cardiac fibroblasts.
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h bone marrow stem cells; CPC, cardiac progenitor cells; CREB, cAMP-response-element binding protein; GLP-1, glucagon-like peptide-1;

C, human renal tubular stem cells

Laviola L, Leonardini A, et al. Endocrinology 2012;153:5770-5781
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CPC, cardiac progenitor celly* Leonardini A, et al. J Clin Endocrinol Metab 2017:102:4136-47



Effects of GLP-1RA on Heart Glucose Metgfbollsm
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1, Zhao T et al, J Pharmacol Exp Ther, 2006; 2, Moberly SP et al, Exp Biol Med, 2012; 3, Aravindhan K et al, PLoS One, 2015; 4, Nguyen TD et al, Int J Cardiol, 2013;
5, Bao W et al, PLoS One, 2011; usenloy DJ, Cardiovasc Diabetol, 2013; 7,Gejl M et al, PLoS One, 2014;8, McCormick LM et al, JACC Cardiovasc Interv, 2015;

9. Moberly SP et al, Basic Res Cardiol, 2013 ;10, Gejl M, J Clin Endocrinol Metab, 2012.



Completed GLP-1 RA CVOTs §

O
o
Key inclusion criteria  HbA,; (%) Median follow-up duration (y) Drug expo%a}e time (y) Primary End point
(1) W0
EU)QA ACS within 180 days 9.5~ 2.1 6\0 -39 MACE-4
N=6068 230y 11.0 .\\(OQQ}.\(O‘\\WZ_O (non-inferiority)
O
= (2) >50y with CVD/renal Liraglutide R MACE-3
LMEA;:PEF dysyf/uvr\:::tioanFl"e:ra 27.0 —; 3.8 X0 ) ’b© 3.5 (non-inferiority for safety/
N=9340 260y with CV RFs (,\Q{ (g\ 3.5 superiority for efficacy)

3 s lutid >
SUSTAIN-6 © 250y with CVD, or 260y  »7 ¢ cmag e @ 18 MACE-3
; ini 27. R 2.1 (non-inferiority)
N=3297 with subclinical CVD 1.9 y
' (4)  Established CVD as well ¢ 5. 2.4 MACE-3
EXSCELf ) as primary prevention 10.0 (non-l.nfe_rlorlty fo_r safety/
N=14752 (70/30 split), 218y 2.3 superiority for efficacy)
MACE-3
HARMONY ©) i‘:?g with established 27. :: (non-i_nfe_lt'iofrity ff(:_r safe)ty/
N=9463 . superiority ror erficacy
250y with established
REWIND © clinical CVD, 255y with  <9.5 >3 MACE-3 :
subclinical CVD, or 260y 54 (superiority for efficacy)
N=9901 with 22 CV RFs
(7) i NR MACE-3
250y with CVD, or 260y > B
PIONEER 6 with CV RFs 27.0 > (non-inferiority for safety)
N=3183 \(bb 3 NR
- (8) 218y with CVD, or 250/55y (3~ 1O 1.6 MAC'.E':;’ ority for safetv/
AMPUTUDE,  with >1 CV RF+eGFR 2588 >0 1.8 (non-inferiority for safety
e ml/min/1.73m2 AR\ 1.6 superiority for efficacy)
N=4076 A(bQ QQ} t t t t i 1Pfeffer MA, et al. N Engl J Med 2015;373:2247—2257
- 2Marso SP, et al. N Engl J Med 2016;375:311-322
é\\\ 0 1 . 3 . O 7 3M::22 SP, :t :I. N Egg/ J Mgd 2016;375:1834—1844
O Median Follow-up Duration (years) “Holman RR, et al., N Engl J Med 2017;377:1228-1239
Q SHernandez AF, et al. Lancet 2018;392(10157):1519—-1529

N 6Gerstein HC, et al. Lancet 2019;294(10193):121-130
ACS, acute coronary syndrome; CV, cardiovascula@\\/D, CV disease; CVOTs, cardiovascular outcomes trials; GLP-1 RA, glucagon-like peptide-1 receptor agonist; "Husain M, et al N Eng J Med 2019;3%1(9):8)41_851

HbA,., glycated haemoglobin; HF, heart failure; MACE, major adverse CV events; NR, not reported; R, randomisation; RFs, risk factors; y, years. 8Gerstein HC, et al N Eng J Med 2021;385(10):896-907



ELIXA LEADER  SUSTAIN-6 EXSCEL HARMONY REWINQ{Q\Q}'PIONEER 6 AMPLITUDE-O

O\
Diabetes duration (years) 9.3 12.8 13.9 12 14.1 %@5\ 14.9 15.4
X\
Baseline HbA1c (%) 7.6 8.7 8.7 8.0 8.7 e>\ {gis 8.2 8.9
Baseline BMI (kg/m?) 30.1 32.5 32.8 31.7 32.3 \\®°§\’032 3 32.3 32.7
History of CVD (%) 100 81.3 83 73.1 31.4 84.6 896 |
2w
Hypertension (%) 76.3 90 92.8 90.3 ng&\ 93.2 95.3 91.3 = §
—
eGFR <60 (%) 23.2 21.7 28.5 217 A% g96 22.2 27 316 @5
. 0 2 2
S @
Wortallty rate (eventsi100 5,33 21,25 1817 20,29 & 2425 21,23 1.1;2.2 2.2;2.8
patient-yr) .9
@ &
» @
WMAGE rate (events/100 64,63 3439 3244 QO3¥ 40 4659 2427 2937 3.9,5.3
patient-yr) ,_\O o
02 0.87 T4 K\Q 0.91 0.78 0.88 0.79 0.73
' o (0] o o (0] o
MACE HR osncl  195%C ﬁfa [95% Cl  [95%Cl  [95%Cl  [95% Cl [95% Cl
oo 117y 078097080 95] 0.83-1.00] 0.68-0.90] 0.79-0.99] 0.57-1.11]  0.58-0.92] |
Sl p=0.01p° AQ’ =0.02 p=0.06  p=0.0006  p=0.026 p=0.17 p=0.007 |E -
o 2
\(5\'04&6 g 3
0.94 L@ 1.05 0.86 0.95 0.90 0.51 078 |3
All-cause mortality HR [95% Cl 95% Cl [95%Cl  [95%Cl  [95%Cl  [95%Cl  [95% Cl [95%Cl
0.78-1. 13\%\ o 4-0.97] 0.74-150] 0.77-0.97] 0.79-1.16] 0.80-1.01] 0.31-0.84)  0.58-1.06]

BMI, body mass index; Cl, confidence interval, @E?cardlovascular disease; eGFR, estimated glomerular filtration rate; HbA1c, glycated hemoglobin; HR, hazard ration; MACE, major adverse cardiovascular
event; yr, year.
Ly Adapted from Caruso |, et al. Trends Endocrinol. Metab. 2019;30(9):578-89



GLP—:} recep':o: PIz;\lcelfo, Haz:rtcilratio NN‘:’ a P value‘\(b’ . .
agonist, n/N (%) n/N (%) (95% Cl) (95% Cl) \\(‘) I nd IVId Uql
3 -P MAC E Three-point MACE @\0
ELIXA 400/3034 (13%)  392/3034 (13%) —— 1.02 (0-89-1:17) 078
LEADER 608/4668 (13%)  694/4672 (15%) - 0-87(0:78-0-97) \(50 0-01 C O m p O n e n lI.S
SUSTAIN-6 108/1648 (7%) 146/1649 (9%) — 0-74 (0-58-0-95) . 0-016
EXSCEL 839/7356 (11%)  905/7396 (12%) - 0-91(0-83-1-00) S X oo Of II'h e P I'i ma ry
Harmony Outcomes 338/4731 (7%) 428/4732 (9%) —— 0-78 (0-68-0-90) Q® ‘\\@'. 0-0006
REWIND 594/4949 (12%) 663/4952 (13%) - 0-88 (0-79-0-99) @ \(b' 0-026 o
PIONEER 6 61/1591 (4%) 76/1592 (5%) —_— 0-79 (0-57-1- \ b\ 0-17 E n d p o I nt
AMPLITUDE-O 189/2717 (7%) 125/1359 (9%) —— 073 (o 58~ S) @ 0-0069 .
Subtotal (I’=44-5%, p=0-082) < <& > 0- 861 93 5 (45-130) <0-0001 I n G L P - ‘I R A
CV d e at h Cardiovascular death ®,
ELIXA 156/3034 (5%) 158/3034 (5%) — (0-7&) 0-85
LEADER 219/4668 (5%) 278/4672 (6%) —— \(b, 078 63%—0 -93) 0-007 C V OTS
SUSTAIN-6 44/1648 (3%) 46/1649 (3%) S N\ 62)x0-65-1-48) 092
EXSCEL 340/7356 (5%)  383/7396 (5%) . D K@se 0.76-1.02) 0-096
Harmony Outcomes 122/4731 (3%) 130/4732 (3%) — 60 A 093 (0-73-1-19) 0-58
REWIND 317/4949 (6%)  346/4952 (7%) —e1 0\ 0-91(0:78-1-06) 0-21
PIONEER 6 15/1591(1%)  30/1592 (2%) @ C) ) 0-49 (027-0-92) 0-021
AMPLITUDE-O 7512717 (3%) 50/1359 (4%) -) b\ 0-72 (0:-50-1-03) 0-07
Subtotal (I*=13-4%, p=0-33) > 0-87(0-80-0-94) 163 (103-353) 0-0010
Fata I o r n o n _fata I M I Fatal or non-fatal myocardial infarction \ &
ELIXA 270/3034 (9%) 261/3034 (9%) Q~ 1.03 (0-87-1-22) 071
LEADER 292/4668 (6%) 339/4672 (7%) \ 0-86 (0-73-1-00) 0-046
SUSTAIN-6 54/1648 (3%) 67/1649 (4%) 0 \Q—o—— 0-81(0-57-1-16) 026
EXSCEL 48317356 (7%) 49317396 é@ \Q = 097 (0-85-110) 062
Harmony Outcomes 181/4731(4%)  240/4732%6)) & . ‘ 075 (061-0:90) 0003
REWIND 223/4949 (5%) 231 (5%) —— 0-96 (0-79-1-15) 0-63
PIONEER 6 37/1591 (2%) éﬂ @) —_—————— 1.04 (0-66-1-66) 0-49
AMPLITUDE-O 91/2717 (3%) v LK %) —— 0-75 (0-54-1-05) 0-09
Subtotal (’=26-9%, p=0-21) Q~ % < <>> 0-90(0-83-0-98) 175 (103-878) 0-020
F ata I o r n o n -fata I stro ke Fatal or non-fatal stroke Q AQ)
ELIXA 67/@0(2%{(0 60/3034 (2%) —t— 112 (0-79-1-58) 0-54
LEADER é@%% @) 199/4672 (4%) ——1 0-86 (0-71-1-06) 016
SUSTAIN-6 \ 0/16@%2% 46/1649 (3%) — 0-65 (0-41-1-03) 0-066
EXSCEL 6 (3%) 218/7396 (3%) —J— 0-85 (0-70-1-03) 0-095
Harmony 0utcom@Q @/4731 (2%) 108/4732 (2%) — 0-86 (0-66-1-14) 030
REWIND 58/4949 (3%) 205/4952 (4%) —f— 076 (0-62-0-94) 0-010
PIONEER 6 QQ) 13/1591 (1%) 17/1592 (1%) - 0-76 (0-37-1-56) 0-43
AMPL] o 4712717 (2%) 31/1359 (2%) — 0-74 (0-47-117) 0-19
(;é | (F=00% pe068) é@ L 083076092 1840 0002 | gaptar N, et al, Lancet Diabetes
Q SR Endocrinol 2021
Favours GLP-1 receptor agonists Favours placebo



Association of Mean Between-arm HbA1lc lefege’nce in

GLP-1 RA CVOT and MACE HR
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cardiovascular; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HR, hazard ratio;
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Caruso |, et al., Glucose
control: Not just a
bystander in GLP-1RA-
mediated cardiovascular
protection.

Metabolism. 2020
Aug;109:154272.
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Gli effetti cardioprotettivi dei GLP-1RA sono piu evidenti con.g}fanaloghi basati sulla
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Amino Acid Residues in the GLP-1 Receptor Tha\t@%re Important
for GLP-1, Exendin-4 and Oxyntomodulin Blndjﬁg and Signaling

cAMP _ pERKl/Z\(& \8\(0\\ Residues highlighted in red
@ reduce function of all three
' peptides, those in pink
selectively reduce GLP-1
only, those in yellow
selectively reduce exendin-4
only, and those in green
selectively reduce
oxyntomodulin only.

A large number of residues
are important for both GLP-1
and exendin but not
oxyntomodulin, and these are
highlighted in orange.

Other colors represent
either enhanced function or

Effect of mutation

tors P OQ,A 8 (GLE-1/Exendin 4 ) ¢ cLp existence of opposite effects
@ 1 All peptides 1 Exen 'ngq}ﬁ\ @B 1 GLP-1/Oxyntomodulin @ 1 Oxyntomodulin when mUtatet_j on
— .4"'25" Q oxyntomodulin compared to
— l Qmtomodaulin 1 Oxyntomodulin/Exendin-4 ) 1 GLP-1/Exendin-4 GLP-1 and exendin-4.

GLP-1/Exendin-4 § Oxyntomoduli
Q’Qi ffxendin § xyntomoddin F ¥ oymomodulin § GLP-a/Bxendind o en et al. Cell. 2016;165:1632-1643

GLP-1, glucagon-like peptide-1
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Correlation between Percentage of Time Expos@é to GLP-1 RA
and MACE HR ggsglme CV risk level not apparently

.(o reféted to MACE HR.
115 |R*=0.8578, p=0.0027 \q}\ ;XSphere size represents the baseline CV
' X (b@ risk of the study population, expressed as
00\ q}\ MACE incidence rate in the control arm
1.05 - \ \\(b% g\b [# events per 100 patient-year])
_ > ﬁQLP 1
o 0.95 0\'\1 hGLP-1
Ll
Q 085 - hGLP-1
=
075 -
hGLP-1 Ex-4
065 -
Q~§ &
055 ——— . : . .
05 06 & \‘ 0.7 08 0.9 1
Qs}(b @ercentageoftlmeexposureto GLP-1RA
&
» ELIXA &E@(&ER @ SUSTAIN-6 @ EXSCEL ®# HARMONY #®REWIND ® AMPLITUDE-O
Q <
Q> Yo%

'
The percentage of time exposure to study dr expressed as median in ELIXA, HARMONY Outcomes, REWIND and AMPLITUDE-O, and as mean in LEADER, SUSTAIN-6
and EXSCEL, . Actual exposure to lixisen in ELIXA is estimated to be approximately 56%.

0
Ex-4, exendin-4; GLP-1 RA, glucagon-like@})tide-1 receptor agonist; hGLP-1, human GLP-1; HR, hazard ratio; Adop’red from Caruso | et al., Diabetes Care, 2022
MACE, major adverse cardiovascular event. ! !



Gli effetti cardioprotettivi dei GLP-1RA sono evidenti anche mq?émentl con diabete di
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Interaction Analysis for the 3P-MACE between Previous g&?D (41,996) and

CV Risk Factors Only (14,008) Subgroups

0\60
GLP-1 receptor

Subgroup agonist Placebo Hazard Ratio HR 95%~Cl (\Q} \\@ HR CRF/HR CVD 95%~Cl Weight

>

CVD without prior MI/Stroke 32211865 (17%) 3721827 (20%) - 0.85 [0.73;0.99] \\\ 6\

CRF 128/1265 (10%)  123/1300 (9%) e 1.08 [0.84;1.39) \ro

LEADER (i) ,@\(‘} L 1.27 [0.95;1.70] 25.9%

CVD with prior MI/Stroke 158/1538 (10%:) 1991545 (13%) - 0.76 [0.62; @4] @\

CRF 1281265 (10%) 12311300 (9%) s 1.08 [us,g 38°

LEADER (ii) \40 - - 1.42 [1.03; 1.96] 24.8%

CVD 971262 (8%) 1241271 (10%) —— 0. 78»@[0@* 1.01]

CRF 11/386 (3%)  22/378 (6%)  ——+— %4g O'23: 1.00]

SUSTAIN ,.A\é 09(0 e 0.62 [0.28; 1.34] 4.1%

CvD 2801560 (18%) 3151554 (20%:) —l-\QQ" @\Qﬂ 87 [0.74;1.02)

CRF 277/3093 (9%) 317/3128 (10%) £ Q}Q) 0.87 [0.74;1.02)

REWIND O‘ ;\Q - 1.00 [0.80; 1.25] 39.3%

CVD 722/5394 (13%) 786/5388 (15%) Q(O Q’H 0,90 [0.82;0.99]

CRF 1171962 (6%) 119/2008 (6%) = \o° 0.99 [0.77;1.27]

EXSCEL QQ‘QQ) . 1.10 [0.84: 1.44] 29.0%

CVD 5711350 (4%)  68/1345 ggb) Q)\’b e 0.83 [0.58;1.19]

CRF 41241 (2%) B/24DV3%G 0.51 [0.15;1.73]

;':?:I The difference in efficacy. |t$f-’Qfespect to the MACE primary . RATRRL S10%
m Heterd @ndpoint (including CVAmQﬂallty, non-fatal Ml, and non-fatal < (i) 1.06 [0.85; 1.34] p=0.495
e stroke) between patights with established CVD and patients , ‘" 1.08 T

with CV risk fact%ﬁ%nly was not significant. 02 05 1 2 g
Marsico F, et al, Eur Heart J 2020



Potential Mechanisms Contributing to GLP-1RA- m@dlcﬂed
CV Protection GLPIRa Q\fo

’()
Reduced Inflammation . r&‘?s\@\

¥ Circulating lmmuneoe@d riokine levels

’ Inﬂammatory mo dj tiation into the M2 (anti-inflammatory)
hage p

W Vascular e% \S}pro-inflammatory mediators and leukocyte
adheslon

Vascul Itra@n by immune cells
2 L
Q
)
Promotion of Body Weight Loss .. . ':"'“ Pressure Lowering
* Appetite/Caloric intake ‘ " == ANP release from artrial cardiomyocytes
o 4 Endothelial function
4 Nitric oxide production l

- mproved
y ( = Cardiovascular
. 4 ’
R Outcomes

Attenuation of Atherosclerosis

¥ Circulating lipids

¥ VSMC proliferation @

N2
Q@ & Beneficial Actions on Myocardial Function
Y% Q® ¥ Cardiomyocyte apoptosis
é\\\ 4 Diastolic funciton
(b'QO 4 Cardiac glucose metabolism
’\ = - St
Q e e T Ussher JR et al, Diabetes 2022

ANP, atrial natriuretic peptide; CV, cardiovascular; VSMC, vascular smooth muscle cells



Effects of GLP-1 RAs on the Progression of Ath%&?’\genesis and

Pl Evoluti &
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Nauck M, et al, Mol Metab, 2020
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Baseline Characteristics of Matched Populahons&ccordmg to
GLP-1RA Treatment in Lombardy and Apulia Q\fo

>
’b
SN
: QR
Lombardy Apulia NZ
é)(b f<>©
NN
. (O ,
Matched population %O b’\\. Matched population
, GLP-1RA® Other AHAs  Standardized Q}\(b fo GLP-1RA*  Other AHAs  Standardized
Variables 5 Variables Q .
(N =18 716) (N =18 716) differences ’b \ (N=9772) (N =9772) differences
Mean (+SD) age, years 65.4+8.0 65.5+8.0 -0.01 Me@@?SQ}\c\ge years 64.6 +7.7 64379 0.03
Women, n (%) 8355 (44.6) 8248 (44.1) 0.01 d/@bméb\ (%) 4892 (50.1) 4876 (49.9) 0.00
Comorbidities of interest, n (%) (-,’\ C@orbldltles of interest, n (%)
Cerebrovascular disease 695 (3.7) 935 (5.0) -0.06 O%' O_,\Q Cerebrovascular disease 523 (5.3) 679 (6.9) -0.06
CV disease 2201 (11.8) 2273(12.1) - (@ \Q’ CV disease 1167 (11.9) 1257(12.9) -0.02
HF 670 (3.6) 816 (4.4) O@ HF 408 (4.2) 541 (5.5) -0.06
Peripheral vascular disease 627 (3.4) 757 (4.0) QQ/ —@93 Peripheral vascular disease 594 (6.1) 548 (5.6) 0.02
Lower limb complication 154 (0.8) 260 ( o,\o 0.05 Lower limb complication 73(0.7) 106 (1.1) -0.03
Renal disease 318 (1.7) 61 (Ié -0.10 Renal disease 315(3.2) 418 (4.3) -0.05
Neuropathy 415 (2.2) \(g %\0{? 0.01 Neuropathy 279 (2.9) 298 (3.0) -0.01
Diabetic retinopathy 19 (0.1) (b %Q% 2) -0.01 Diabetic retinopathy 24 (0.2) 0(0.2) 0.00
Chronic obstructive pulmonary disease 661 (3. <@ K&\(‘!308 (4.3) -0.04 Chronic obstructive pulmonary disease 553 (5.7) 611 (6.2) -0.02
Cancer 6. QQ) 1558 (8.3) -0.06 Cancer 817 (8.4) 972 (9.9) -0.05
%\\\

Q\@Q Baviera M, et al., DOM, 2021



Risk of Death and Clinical Events in Matched Pog&‘ﬁahons
According to GLP-1RA Treatment in Lombard)()ﬁnd Apulia from

2010 to 2018 O

3.

Lombardy . . N & Apulia 4o
Outcomes - (95% CI) %@%3@ (95% CI)
Death L] 0.61 (0.56-0.65) \’b% é\,@ath 1 il 0.63 (0.55-0.71)
Cerebrovascular disease - e 0.70 (0.63-0.79) Cere\gfév ggfar disease - — . 1.02(0.86-1.21)
Ischaemic stroke 1 —— 0.72 (0.60-0.87) @0 cfs’chaemnc stroke - — 1 1.01(0.76-133)
Cardiovasaular disease - A 0.92 (0.86-1.00) Cﬁ\éo &ardlovascular disease - — 0.97 (0.87-1.08)
Acute coronary syndrome - i 0.94 (0.85-1 0@ 0} Acute coronary syndrome - - 0.89 (0.77-1.03)
Heart failure - il — 0.91 (0@9‘ &ﬁ‘(b Heart failure - —— 0.85 (0.73-1.00)
Peripheral vascular disease - i %@ (g(g.o 82) Peripheral vascular disease - — 0.80 (0.67-0.98)
Lower limb complication - —— mQQ‘\\ ?0.56-0.81) Lower limb complication —— 0.69 (0.51-0.93)
O N
0 ,o@(@\\@@ > 0 1 2
Favours GLP-1RAs RO Favours other AHAs Favours GLP-IRAs <€ > Favours other AHAs
GLP-1 RA (N=é{8§91 6? Other AHAs (N=18,716) GLP-1 RA (N=9,772) Other AHAs (N=9,772)

O

* % L]
¢ M OM
AHAs, anti-hyperglycemic agents; clP-1 RA, Glucagon-like peptide-1 receptor agonists Baviera M, et al., D » 2021




Effects of GLP-1RA vs. Other GLD on CV Oufc:g\gcﬁﬁes in RWS

‘Q
. S~
Composite CV Outcome N \\ MACE
Hazard Ratio Hazard Ratio - ﬁt@itio Hazard Ratio
Study or Subgroup IV, Random, 95% Cl Year IV, Random, 95% CI Study or Subgroup Q& li@m. 95% Cl Year IV, Random, 95% CI
Patorno, et al. {vs. DPP-4i) 1.20[0.76, 1.§9) 2016 S Svanstrim, et al. @Qa’o [0.83, 0.98] 2019 4
Patorno, et al. {vs. insulin) 1.01[0.73, 1.40] 2016 -+ Yang, et al. (vs. DPF\@] 55 [0.35, 0.86] 2020 ——
Patorno, et al. {vs. SU) 1.05 [0.63, 1.75] 2016 I Yang, et al. {vs. | 0.62 [0.37, 1.04] 2020 —
Q" Brien, et al. 0.78 [0.63, 0.97] 2018 g Yang, et al. { ‘(b ]8\\ 0.79[0.49, 1.27] 2020 -
Pineda, et al 0.71[0.52, 0.97] 2020 — Longato, 0.67 [0.53, 0.85] 2020 -
Yang, et al. {vs. DPP-4i) 0.71[0.52, 0.97] 2020 - EerDWII«§yE|J > 0.64 [0.43, 0.95] 2021 —
Yang, et al. {vs. insulin) 0.81[0.62, 1.06] 2020 a Lin, e(él \Q 0.62 [0.51, 0.75] 2021 -
Yanag, et al. (vs. SU) 0.76 [0.57, 1.01] 2020 - 0 AQ
cﬁlti‘LodS\% cn 0.70 [0.58, 0.84] *
Total (95% CD) 0.82 [0.73, 0.91] ¢ | " 1 1,
b 4 | O 0.01 0.1 1 10 100
0.01 0.1 1 10 Favours GLP1-RA Favours GLD
FvoRS GLP=SRA Favomn GLD 0 @%exemgenew Tau? = 0.04; Chi? = 21.41, df = 6 (P = 0.002); ¥ = 72%
Heterogeneity Tau® = 0.00; Chi' = 728, df = 7 (P = 0.40); I* = 4% Q‘ Tect for overall effect: 7 = 3 76 (P = 0 00021
Test for overall effect: Z = 3.59 (P = 0.0003) Cﬁ\ \
Q & Mmi
_ io Hazard Ratio
Study or Subgroup \Q; ‘[@um, 95% Cl  Year IV, Random, 95% CI
O' Brien, et al. ?‘ Q@M [0.67, 1.24] 2018 —j—
Swvanstrim, et al << Q\(Q 94 [0.84, 1.05] 2015
Pineda, et al L @ N7 129047, 3.54] 2020 R
Longato, et al. 0.67 [0.50, 0.90] 2020 —
CV, cardiovascular; GLD, Baviera, et al. (ﬁpul%ﬁh@@ 0.89[0.77, 1.02] 2021 :
glucose-lowering drugs; Baviera, et al. {Ln@ar ohort) 0.94 [0.85, 1.04] 2021
MACE, major adverse Lin, et al @ K\Cv 0.63 [0.40, 0.99] 2021 —e—]
cardiovascular outcomes
(non-fatal MI, non-fatal Total {95@@ 0.90 [0.82, 0.97] . . ’| ' .
stroke, CV death); M, 0 00l 01 1 10 100
myocardial infarction; X0 Favours GLP-1RA Favours GLD
RWS, real-world studies H&QPFageneity: Tau? = 0.00; Chi? = 7.99, df = 6 (P = 0.24); P = 25% Caruso | et al, Metabolites, 2022

Test for owverall effect: Z = 2.61 (P = 0.009)




Effects of GLP-1RA vs. SGLT-2i on CV Oufc:or;@és in RWS

Composite CV Outcome 6@@5
2
Hazard Ratio Hazard Ratio Hazard Ratig S 3 Q{\\ Hazard Ratio
Study or Subgroup IV, Random, 95% CI  Year IV, Random, 95% CI Study or Subgroup IV, Random, 20% G Year IV, Random, 95% CI
Pineda, et a 1.00(0.69, 1.45] 2020 Longato, et al 0.784@1, 90| 2020
Thomsen, et al 102 10.91, 1.14] 2021 ner et ;
DeRemer, et al. (high CV risk cohort) 0,67 [0.47, 0.96] 2021 - tuf Hy lalal éQ;@[ 71 13' gg;i
DeRemer, et al. (low CV risk cohor) 1,06 [0.72, 1.56] 2021 alomo, & e ‘i& » 1.10]
Patorno, et al. (high CV risk cohort) 0.90 [0.82, 0.99] 2021 > O
Patorno, et al. (low CV risk cohor) 1.07(0.97, 1.18) 2021 Total (95% CI) ,g\ @3’35 [0.84, 1.08]
(b %] i i i i
Total (95% CI) 0.97 [0.88, 1.08) b‘{’“\ X \4‘?} 0.01 0.1 1 10 100
] . g Favours SGLT-2 Favours GLP-1RA
' i N\
Favours SGLT=2i Favours GLP-1RA : ,
Heterogeneity. Tau® = 0.01; Chi® = 11,36, df = 5 (P = 0.04); I* » 56% | ?V Tau' = 0,01 Chi* = 3.70, df = 2 (P = 0,16); I' = 46%
Test for overall effect: Z = 0.57 (P = 0.57) @Esi @overall effect: Z = 0.71 (F = 0.47)
OQ~ ‘\Q
S Q}eﬁu
1] Hazard Ratio

Study or Subgroup g, Pandd;, 95% CI  Year IV, Random, 95% Cl

Pineda, et al ék)'%@m 14, 3.69] 2020 ——

Longato, et al Q_?* "o@ 2053, 0.98) 2020 =

Patorno, et al \\Q} 0.98 [0.84, 1,14] 2021 +

Patorno, et al. (high CV ri ™ 0.83(0.74, 093] 2021 .

Patorno, et al. (low ChoBsK copsi) 1.13 [1.00, 1.28] 2021 o
CV. cardiovascular: DeRemer, et al (hi ‘v‘ﬁ& cohort) 114 (058, 2.24) 2021 1T
MACE, major adverse DeRemer, &t aL E\b@sk cohort) 135 [0.67, 2.72] 2021 o
cardiovascular outcomes Lugner, et ;QQ@\ 0.94[0.68, 1.30] 2021 T
(non-fatal MI, non-fatal :
stroke, CV death); MI, Tnta!) ch 0.95 [0.83, 1.10] | ' q . |
myocardial infarction; R 001 0.1 1 10 100
RWS, real-world studies terogenelty Tau® = 0.02; Chi* = 17.65, df = 7 (F = 0.01); I' = 60%  Favours SGLT-21 Favours GLP-1RA  Cqruso | et al, Metabolites, 2022

Test for overall effect: 2 = 0.69 (P = 0.49)
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Effects of GLP-
T1RA on LV
function and
structure
in RCT
conducted in
T2D patients

Study Design Exposure, duration Outcome, method Populatio Baseline Change (%) p
N\
Systolic parameters xO
[23] Prospective vs. placebo  Liraglutide 1.8 ug/die for 26 weeks LVEF, CMR] W 23 vs. 26 55% — 1% 0.002
[28] Prospective vs. placebo  Albiglutide various dosage, 12 weeks LVEF, US @1 rEF, 29 vs. 30 32% —2% ns
[22] Single arm, prospective Liraglutide 0.9 pg/die for 26 weeks LVEF, US %%EF 31 NA NA ns
[24] Prospective vs.aCTRL  Liraglutide 1.8 pug/die vs. metformin 2 g GLS US o \@NOHF 30vs. 30 15% +12 0.043
for 6 months (&
Ny
[25] Prospective vs.aCTRL  Liraglutide 1.8 mg, or glimepiride 4 mg LVEF, \J3 @ NoHF with 53% —2.1 ns
for 18 weeks é’\Q) \{0 subclinical dysf,
o” & 33vs.29
> LS&& 15% 0 ns
[26] Prospective vs.aCTRL  Liraglutide 1.8 mg, or glimepiride 4 rpbc(b é\@F us HFrEF 146 vs. 156 25 +1.1 ns
for 25 weeks \)
[27] Prospective vs. placebo  Liraglutide 1.8 mg for 24 Weeka’@6 LVEF, US HFrEF, 122 vs. 119 33% —0.7 ns
e‘>\ GLS, US 11% 0.6 ns
Diastolic parameters O Q’b
[23] Prospective vs. placebo  Liraglutide 1.8 ug/ @eeks E/e’/, CMRI NoHF, 23 vs. 26 7.3 —0.9 0.001
[22] Single arm, prospective Liraglutide 0.9 e f@b\ weeks E/e’ US HFpEF, 31 12.7 —2.7 0.0371
[24] Prospective vs. aCTRL L|rag|ut|d g/dggs metformin 2 g E/A, US NoHF, 30 vs. 30 0.92 +0.6 ns
for 6 mo
[25] Prospective vs.aCTRL  Liragl 1@%9, or glimepiride 4 mg E/e’ US NoHF, 33 vs. 29 125 —05 ns
foé@)we %)
[27] Prospective vs. placebod;?agll%@e 1.8 mqg for 24 weeks LVEF, US HFrEF, 122vs. 119 126 —06 0.03
Remodeling \\Q)
[28] Prospective vs. pla@)o \@b|g|ut|de various dosage, 12 weeks LVDV, US HFrEF, 29 vs. 30 196 —0.2% ns
(b LVM, US
[23] Prospectlveq@ @E\oo Liraglutide 1.8 pg/die for 26 weeks LVEDV, CMRI NoHF, 23 vs. 26 147 — 17 0.002
LVMi, CMRI 49 — 1.5 ns
[26] Progg&m@% aCTRL  Liraglutide 1.8 mg, or placebo 4 mg for LVEFVi, US HFrEF, 146 vs. 156 140 +6.7 ns
25 weeks
[27] Q@rospecnve vs. placebo  Liraglutide 1.8 mg for 24 weeks LVEDV, US HFrEF, 122 vs. 119 163 —4 ns

®

Natali A et al, Cardiovasc Diabetol, 2021



GLP-1RA Reduced the Incidence(p’?
HF-Related Outcomes in c:v@f

)
S
R
GLP-1 receptor Placebo, ‘\é ard ratio NNT p value
@)
agonist, n/N (%)  n/N (%) ey .\6’\\'(0(95% Cl) (95% Cl)
5

Hospital admission for heart failure lb&\ Q)’b
ELIXA 122/3034 (4%)  127/3034 (4%) @ 0-96 (075 t0 123) 075
LEADER 218/4668 (5%)  248/4672 (5%) 000_{(19& 0-87 (0-73 0 1-05) 014
SUSTAIN-6 59/1648 (4%) 54/1649 (3%) \éO Q@b—+— 111 (077 to 1-61) 0-57
EXSCEL 219/7356 (3%) 231/7396 (3%) Q~® QKQ’ EOCE 0-94 (078 to 1-13) 0-49

\
REWIND 213/4949 (4%)  226/4952(5%) O ¥ 8 0-93 (077 t0 112) 0-46
PIONEER 6 21/1591 (1%) 24/1592 (2%) C)Q/%Q,é\ - 0-86 (0-48 to 1-55) 0-59
AMPLITUDE-O 40/2717 (1%) 31/1359 (2%3?? é\o(\ > . 0-61 (0-38 to 0-98) 0-04
Subtotal (I’=3-0%, p=0-41) < e @) 0-89(0-82t00-98) 258 (158 to 1422) 0-013
0
> I |
{5\ @KQ 0.5 1 1.5
P & < >
R &L
é Q}* Favours GLP-1 receptor agonists Favours placebo
Q2 R
2N
O

Sattar N, et al, Lancet Diabetes Endocrinol 2021



Effects of GLP-1RA on HF-Related Ou’rc:omg% in RWS

Hazard Ratio Hazarck m
Study or Subgroup IV, Random, 95% CI _ Year IV, Randdi, 95% CI
1 1 \\V
O’ Brien, et al. 0.65 [0.42, 1.01] 2018 .\\&g@
Swvanstrom, et al. 090 [0.80, 1.01] 2019 *\fb N
Longato, et al. 0.69 [0.46, 1.04] 2020 2 @3'—
Pineda, et al. 0.80[0.54, 1.19] 2020 6\@ N
Baviera, et al. {Apulia cohort) 0.91[0.82, 1.01] 2021 o)O .S\\(b L
Bawviera, et al. {Lombardy cohort)  0.85 [0.72, 0.99] 2021 \\Q) @\ -
Lin, et al. 080 [0.5€, 1.14]) 2021 > o —r
Zerownik, et al. 1.29 [0.88, 2.20] 202 \3@4@* —
\\
O
Total (95% CI) 0.88 [0.81, 0.95] @0 b\@ | \ l |
\é 001 01 1 10 100

Favours GLP-1RA Favours GLD

Heterugenmw Tau? = 0.00: Chi? = 8.20, df = & 1] 12 = 16%
Test for owverall effect: 2 = 3.25 (P = 0. GDl] 0}

Longato, et al %‘bﬁ 0 2020 ——
Pineda, et al & 1 301 2020
Patarno, et al. G.S.?, 0.81] 2021 -
Patarno, et al. (high CV risk cohort [0.64, 0.79] 2021 |
Patorno, et al. (low CV risk cohog; \%59 [0.56, 0.85] 2021 -
DeRamer, et al. (high CV risk ﬂ 4 [0.27, 0.7B] 2021 —
DeReamer, et al. {low CY rlg\ @@ 087047, 1. 61] 2021 R
Thomsen, et al. 0.77 [0.49, 1.21] 2021 —r
Lugner, et al, Q 0@ 0.83 [0.65, 1.06] 2021 .
« &\

Total (95% r:u (b QQ’ 0.71 [0.66, 0.76] ¢

g 0.01 0.1 1 10 100
Heterg\ﬁ?v Tau? = 0.00; Chi* = 5.91, df = 8 (P = 0.66); I’ = 0% Favours SGLT-21 Favours GLP-1RA
Test feigoverall effect. Z = 3.10 (F < 0.00001) Caruso | et al, Metabolites, 2022

GLD, other glucose lowering drugs; HF, heart failure; RWS, real-world studies



Role of GLP-1RA in Primary Prevention of HF i@o‘F{zﬁD Patients
QQ)

3% oR (95% CI)

IR
IR
3 nested case- Other combination regimens (referent) ~\\Q§\ e}s\(&
control studies S GLTo/GLPARA e 1 .(b&@@é\ 1
: - regimens X0
in England CPRD GOLD < . O&,\@’*’ 0.24 (0.12, 0.81)
an.d Wales CPRD Aurum * \(bc) %\6 0.52 (0.31, 0.86)
(primary care SAIL —— >, 0.38 (0.14, 0.91)
data) Subtotal (I-squared = 1.5%, p = 0.362) < ds@, 40* 0.43 (0.28, 0.64)
OQ) ‘@0\\
SGLT2i regimens ¢
0 O
1 7’45.1 (4.2%) CPRD GOLD —_— 0.51 (0.25, 0.96)
experienced a CPRD Aurum 0.49 (0.40, 0.59)
HF eventin a SAIL Qs 0.49 (0.35, 0.69)
cohort of Subtotal (I-squared = 0.0%, p = 0.994) COQO\.\Q"K) 0.49 (0.42, 0.58)
- <
o

411 ’20_6 with GLP-1RA regimens éQQl (\Q)
T2D without CPRD GOLD Q¥ &° -~ 0.76 (0.40, 1.46)
HF CPRD Aurum ,zf< R\2 —— 0.88 (0.74, 1.04)

SAIL \@b G —— 0.69 (0.52, 0.94)

Subtotal (I-squared = Q% 22 0.365) <> 0.82 (0.71, 0.95)

QKQQK’K\OQ)
c&(b QQ) | |
$
Qo% 3 1 3
. (b, . . .
O decreased risk Increased risk Wright AK et al, Diabetes Care, 2022

HF, heart failure; GLP-1RA, GLP-1 receptor agonists, SGLT2i, sodium-glucose transporter 2 inhibitors, T2D, type 2 diabetes



Summary

Q
GLP-1 RAreduce CV outcomes (CV death, non-fatal myocardigg \\\fzaﬁction, non-fatal stroke).

0 X0
GLP-1RA-mediated cardioprotection results from multiple co iﬁ\uting factors, including
reduced inflammation and body weight, improved mygﬁ?@\ fal and vascular functions,
decreased blood pressure, attenuation of atherosc\@ﬁbgi%.
>

?
The effect of glucose lowering may play an impogﬁg\ﬁ%le in the ability of GLP-1 RA to reduce

2e
stroke. ° &e

O
Persistence to treatment contributes to tha@é&%nefit of GLP-1 RA — chemical structure of
GLP-1RA seems irrelevant. O\O\Qfo\

SN
GLP-1 RA may prevent CV events th Yout the CV risk continuum (reduction of CV events
in relatively lower-risk as well as highegerisk T2D subjects) — see evidence from both CVOT

and real-world studies. &

o7 @ . :
GLP-1RA reduce HF-relategfoxftcomes vs. placebo in CVOT and vs. other glucose-lowering
drugs (except SGLT-2i) ir]\@@\(l{@, but improvement of LV function in human models of chronic
heart failure is inconclugives
.%\s&\
O
CV, cardiovascular; CVOT, cardi@gscular outcome studies; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HF, heart failure; LV, left ventricular; RWS, real-

world studies; SGLT-2i, sodiun%lucose cotransporter-2 inhibitors; T2D, type 2 diabetes.
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