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1902 : r6le endocrine de l'intestin (sécrétine)

1932 : impact de l'intestin sur le métabolisme glucosé

Jean La Barre)

Intestine Secretion Insulin
Hormones intestinales dont la sécrétion est stimulée par la prise alimentaire de glucides et qui potentialisent I'effet du glucose sur la sécrétion d’insuline

1960 : dosages RIA : effet incrétine (réponse insulinique amplifiée par la prise orale de glucose)
1980 : identification des peptides intestinaux (GIP, GLP1)

2000... : exploitation thérapeutique de l'effet incrétine



GLP-1
 Le GLP-1 a des effets directs

sur le SNC, les il6ts de

Langerhans et I'estomac’-® . | Food intake'-

* 1 Insulin secretion?'2:4 » Delayed gastric
» | Glucagon secretion'2:4 emptying'2°5

CNS = central nervous system; GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1 = glucagon-like peptide 1; GLP-1R = glucagon-like peptide 1
receptor.
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Les analogues GLP1

GLP-1 humain natif

[ GLP-1RA
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(4,19 kDa)

Une fois/deux fois par jour
exénatide @
(4,19 kDa)

lixisénatide sc
(4,86 kDa)

ER, extended release; GLP-1, glucagon-like peptide-1; GLP-1RA, glucagon-like peptide-1 receptor agonist; s.c., subcutaneous.
1. Wick A, Newlin K. J Am Acad Nurse Pract 2009;21:623-30; 2. White 1. J Am Pharm Assoc 2009;49(Suppl. 1):S30-40;
3. Madsbad S, et al. Diabetes Obes Metab 2011;13:394-407.



ADA EASD 2009

ADA/EASD Consensus Algorithm for Hyperglycemia
Management in T2DM
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Goal: Cardioremal Risk Redwction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CY risk management)*

+ASCVD!

Defined défereatly across
CVOTs but all included
ndriduals with established
CVD (e.g, M, stroke, any
revascularsation procedure)
Yariably included: conditions
such as transient ischaemic
attack, unstable angina.
amgutation. symplomatic
or asympbomabic coronary
artery disease.

+Indicators of high risk

While defin®ions varg mast
comprise = 55 years of age
with two or more additional
risk factors (including obesity,
hyperiension, smoking
dyslipidaemia or altuminunia)

+ASCVD/Indicators of High Risk
SGLTZP with provea
CVD benefit

GLP-1 RA" with proven
CVD benefit

« For patients on a GLP-1 RA coasider adding SGLTZ with
proven CVD benefit or vice versa

. T

USE OF GLUCOSE-LOWERING MEDICATIONS IN THE MANAGEMENT OF TYPE 2 DIABETES

HEALTHY LIFESTYLE BEHAVIOURS; DIABETES SELF-MANAGEMENT EDUCATION AND SUPPORT (DSMES); SOCIAL DETERMINANTS OF HEALTH (SDOH)

+HF

Current or prier
symptoms
of HF with
documented
RFEF or RFpEF

v

ADA EASD 2022

> T T—————

«CkD Glycaemic Management: Choase Achievement and Maintenance of
€GFR < 60 mUmin per 1.73 m’ OR approaches that provide the Weight Management Goals:
albuminuria {ACR = 3.0 mp/mmol efficacy to achieve geals: PRI ;

(30mgs). These measu : etormln 88 At [ Set individualised weight management goals ]
may vary over lime; thus, a repeal t provide
measure is required 1o decument CKD. u:l:‘:?:ftgm: :M mmm Intensive evidence-
and maintain treatment goals therapyleating pattemns! ‘: masagement
Consider avoidance of hypoglycasmia 3 physical activity pregramme
+CKD (on maximally tolerated dose priority im high-risk individuals - B
AN i Consider medication | | Consider metabolic
PREFERABLY In general, higher efficacy approaches for weight loss surgery
SELTZH with primary evidence of hawe greater Likelihood of achieving = S
b m’ by choosing glucose-lowering therapies:
e : M'n s Efficacy for glucose lowering Consider regimen with high-to-very-high dual
20 mlimin per 1,73 m"; ance mitiated Dlucose ad weight efficacy
shosld Se contineed watil initiation

|

If additional cardiorenal risk reduction or glycaemic lowering needed

MCEL Argictensin-Cemverting Enzyree hbibiler, ACR, AlbuminlCreatinine Ralis; ARS, Angiolersin Recigler Blocker, ASCVD, Aterosdesalic Candi
Chwaric Kidnay Disaasa: OV, Cardiovascular; CV0L Cardovascutar Disease: CVOT Cardovascular Quicomes Trak: DPP-&, Dipaptidyl Peptidasa-4 Inhibtor; eGFR Estmanad Glomarddar Filtation Rata: 6LP-1 RA,
Ghscagon-Like Peplide-1 Peceplor Agenist; HF, Meart Falure: HFEF, Bearl Falure with preserved Eection Fraction: HFeEF, Hear! Failere with redeced Ejectian Fractiare BHF, Bospitalisation fee Heart Faibare;

MALE, Najor Advarse Card

* In people with HF, (KD, estzblished CVO ar maltiphe risk f3c%rs for VDL the decision % use 2 GLP-1 RA ar SGLTZ with pagean dencdt sheud be ndepandent of backgraend use of metferminct A strong
recommeadatien is warranted for peaple with CVD and 3 weaker recommendation far fhose with indicators of bigh [V risk. Noreover, a bigher absabste risk reduction and thas lower sumbers needed to treat

ular Esants; NI Y il Iné.

SBOH. Sechal 0

of Haalh; SELT2L Sedum-Glecese Cotransporter-2 lahibiter; T20. Type 2 Diabetes: T20. Thiaaldinadiore.

of diakysis or transplantatien
______ n [ ——
GLP-1 RA with proven CVD benefit if gl o
p Combination Oral, Combinatien
SGLT2i not tolerated or contraindicated .‘ Tnjectable (6LP-1 RANasulin) . >
High: High-
1§ HbA,_ 2Bove target. for patients GLP-1RA (not listed abave), Metformin, Dulaglutide, Liraglutide
on S6LIZi, consider incorporating a SGUTZi, Setfonylurea, T2 Intermediate:
GLP-1 RA of vice versa Intermediate: GLP-TRA (not listed above), SELTZi
DPP-&i Neutral:
l DPP-4i, Metformin
) { If HbA,, above target )
lar Disesase. (GW, Conli Glucose Marileding: CKD, &

Idestify barriers to goals:

* Consider DSNES referral to support self-efficacy in achievement of geals

« Censider technobogy (e.g. diagnestic 0GM) to identify therapeutic gaps and tailor therapy
« |dentify and address SOOH that imgact on achievement of goals

e seen 2t higher leeats of Daseling rk and should be factorad into the sharad deciian-making process. See bt for detals: * Law-cdose T20 may be bether toleratad and similarty etactve: § For SEUZLCV
renal outcomes trials demenstrate their efficacy in reducing the sk of compasite MALE, [V death, ak-cawse mortality, N BHF 3nd renal sutcomes in indwiduals with T20 with establishedhigh nisk of CVI:
A Far 6LP-1 RA CVOTs damarstrate their elficacy in refucing compaste MALE, OV death, all-caese martality, NL stroke and resal eadpoints in indwiduals with T20 mith establishedtigh risk of OV



Impact sur I’ HbA1C

Les analogues GLP1:
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Goal: Cardioremal Risk Redwction in High-Risk Patients with Type 2 Diabetes (In addition to comprehensive CY risk management)*
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Analogues GLP1 et protection cardio-vasculaire

MACE

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA + 1.02[ 0.89, 1.17] 14.24
LEADER — = 0.87[ 0.78, 0.97] 17.28
SUSTAIN-6 . D 0.74[ 0.58, 0.95] 6.82
EXSCEL - 0.91[ 0.83, 1.00] 19.20
HARMONY —— 0.78 0.68, 0.90] 13.90
REWIND = = 0.88[ 0.79, 0.99] 16.83
PIONEER 6 - 0.79[ 0.57, 1.10]  4.21
AMPLITUDE-O —a— 0.73[ 0.58, 0.92] 7.53
Overall - 0.86 [ 0.79, 0.94]
Heterogeneity: 1° = 0.01, I” = 50.09%, H” = 2.00
Test of 6 = 8;: Q(7) = 12.62, p = 0.08

0.50 0.75 100 1.25 150

Random-effects empirical Bayes model
Knapp-Hartung standard errors



Analogues GLP1 et protection cardio-vasculaire :
Mécanismes directs et indirects

DIRECT EFFECTS

el

activation inflammation accumulation
+ Proliferation

S W —— T T

[ 4 Blood Pressure] ({Welght J ( LAIC j

INDIRECT EFFECTS

A.Sharma, S. Verma / Can J Diabetes 44 (2020) 93e10295
A1C glycated hemoglobin;ICAM-1, interceliular adhesionmolecule 1;VCAM-1, vascular cell adhesion molecule 1




Analogues GLP1 et protection cardio-vasculaire

Human -
? Type 2
) Diabetes

Treat with GLP-1RAs
Anti-atherosclerotic
mechanism?

Murine Mechanistic Models

ApoE” mice
Western diet

semaglutid% __ Treat with GLP-1RAs
Hep AT liraglutide/
semaglutide

Body
welght

Triglycerides

. Plaque

ﬁlr

-~ cells [4)
' | QQQ Gq
[ & o
'/ f vo 2
g -dose -transcriptomics in
dependent  aortic plaque tissue

[ -at all doses;
‘I nochangein
WM controls

Rakipovski, G. et al.

J Am Coll Cardiol Basic Trans Science. 2018;3(6):844-57.




Analogues GLP1 et protection cardio-vasculaire

E Representative In FFace Images

Vehicle, Chow Vehicle, WD

12 ng/kg 60 ng/ke

Semaglutide, WD



Median change from

Analogues GLP1 et protection cardio-vasculaire

Novo Nordisk®

Semaglutide reduces inflammatory markers

Change from baseline in hsCRP

— Placebo pool
— Semaglutide 0.4 mg OD

Treatment week
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oo ETR* [95% CI] p-value

Semaglutide 0.4 mg OD 0.66 [0.52-0.83] 0.0004




Analogues GLP1 et protection cardio-vasculaire :
Effet spécifique sur le risque d’AVC non fatal

Non-fatal stroke

HR Weight
Study Favours GLP-1RA with 95% CI (%)
ELIXA [ ] > 1.12[ 0.79, 1.58]  8.31
LEADER i 0.89[ 0.72, 1.11] 21.32
SUSTAIN-6 — 0.61[ 0.38, 0.98] 4.45
EXSCEL —— 0.85[ 0.70, 1.03] 26.77
HARMONY B 0.86[ 0.65, 1.13] 13.06
REWIND D T 0.76 [ 0.61, 0.95] 20.35
PIONEER 6 - » > 0.74[ 0.35, 1.57] 1.77
AMPLITUDE-O - 0.80[ 0.48, 1.32] 3.96
Overall e 0.84[ 0.76, 0.94]
Heterogeneity: 1° = 0.00, I = 0.00%, H’ = 1.00
Testof 6, = 6;: Q(7) = 5.64, p = 0.58

0.50 0.75 1.00 1.25 1.50

Random-effects empirical Bayes model
Knapp-Hartung standard errors



o GLP-1 Agonist

Cell survival &S
Neurogenesis :‘:."
== Anti-inflammation .5__? ® Neurotransmitter
Synaptic plasticity/ i
Neurotrophic action



1902 : r6le endocrine de l'intestin (sécrétine)

1932 : impact de l'intestin sur le métabolisme glucosé
Jean La Barre)

Intestine Secretion Insulin
Hormones intestinales dont la sécrétion est stimulée par la prise alimentaire de glucides et qui potentialisent I'effet du glucose sur la sécrétion d’insuline

1960 : dosages RIA : effet incrétine (réponse insulinique amplifiée par la prise orale de glucose)
1980 : identification des peptides intestinaux (GIP, GLP1)

2000... : exploitation thérapeutique de l'effet incrétine



GLP-1
 Le GLP-1 a des effets directs

sur le SNC, les il6ts de

Langerhans et I'estomac’-® . | Food intake'-

* 1 Insulin secretion?'2:4 » Delayed gastric
» | Glucagon secretion'2:4 emptying'2°5

CNS = central nervous system; GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1 = glucagon-like peptide 1; GLP-1R = glucagon-like peptide 1
receptor.

1. Aronoff SL, et al. Diabetes Spectr. 2004;17(3):183-190. 2. Drucker JD, Nauck MA. Lancet. 2006;368(9548):1696-1705. 3. Szayna M, et al. Endocrinology. 2000;141(6):1936-1941. 4. Kreymann B, et al. Lancet.
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Endocr Metab. 1973;37(5):826-828.



GLP-1
 Le GLP-1 a des effets directs \
sur le SNC, les il6ts de

Langerhans et 'estomac™’> | Food intake?-3 + 1 Insulin secretion' 24  Delayed gastric
» | Glucagon secretion'2:4 emptying'2°5

* LeGIP a?des effets directs sur - Receptor expressed, * 1 Insulin « 1 Insulin secretion®1!
le SNC (7?), le tissu adipeux et function unknown®-8 sensitivity69.10 + 1 Glucagon secretion®1

les il6ts de Langerhans®-

CNS = central nervous system; GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1 = glucagon-like peptide 1; GLP-1R = glucagon-like peptide 1
receptor.

1. Aronoff SL, et al. Diabetes Spectr. 2004;17(3):183-190. 2. Drucker JD, Nauck MA. Lancet. 2006;368(9548):1696-1705. 3. Szayna M, et al. Endocrinology. 2000;141(6):1936-1941. 4. Kreymann B, et al. Lancet.
1987;330(8571):1300-1304. 5. Willms B, et al. J Clin Endocr Metab. 1996;81(1):327-332. 6. Samms RJ, et al. Trends Endocrin Met. 2020;31(6):410-421. 7. Usdin TB, et al. Endocrinology. 1993;133(6):2861-2870. 8.

Kaplan AM, Vigna SR. Peptides. 1994;15(2):297-302. 9. Mohammad S, et al. J Biol Chem. 2011;286(50):43062-43070. 10. Starich GH, et al. Am J Physiol-Endoc M. 1985;249(6):E603-E607. 11. Dupre J, et al. J Clin
Endocr Metab. 1973;37(5):826-828.



GLP-1 X \

+ | Food intake’-3 * 7 Insulin secretion'2:4 + Delayed gastric
» | Glucagon secretion'2:4 emptying'2°5

Effet synergique
d’un agoniste uni-moleculaire
double GIPR / GLP-1R

* Receptor expressed, ° 1 Insulin * 1 Insulin secretion®:1
function unknowné®-8 sensitivity®.%-10 * 1 Glucagon secretion®1

&GIPJ

CNS = central nervous system; GIP = glucose-dependent insulinotropic polypeptide; GIPR = glucose-dependent insulinotropic polypeptide receptor; GLP-1 = glucagon-like peptide 1; GLP-1R = glucagon-like peptide 1
receptor.

1. Aronoff SL, et al. Diabetes Spectr. 2004;17(3):183-190. 2. Drucker JD, Nauck MA. Lancet. 2006;368(9548):1696-1705. 3. Szayna M, et al. Endocrinology. 2000;141(6):1936-1941. 4. Kreymann B, et al. Lancet.
1987;330(8571):1300-1304. 5. Willms B, et al. J Clin Endocr Metab. 1996;81(1):327-332. 6. Samms RJ, et al. Trends Endocrin Met. 2020;31(6):410-421. 7. Usdin TB, et al. Endocrinology. 1993;133(6):2861-2870. 8.

Kaplan AM, Vigna SR. Peptides. 1994;15(2):297-302. 9. Mohammad S, et al. J Biol Chem. 2011;286(50):43062-43070. 10. Starich GH, et al. Am J Physiol-Endoc M. 1985;249(6):E603-E607. 11. Dupre J, et al. J Clin
Endocr Metab. 1973;37(5):826-828.



Tirzepatide : agoniste double des récepteurs GIP et GLP1

FIG 2 Réduction moyenne (delta) du taux d’HbA1c dans 5 études SURPASS

*: p < 0,001 versus placebo ou comparateur actif.

HbA1c: hémoglobine glyquée; iISGLT2: inhibiteur des sodium-glucose transporteur de type 2; MET: metformine; SEMA: sémaglutide; SU: sulfamide hypogiycémiant;

TZP: tirzépatide.

TZPsmg = TZP1omg
Essai SURPASSA SURPASS-2
Durée 40 semaines 40 semaines
HbA1c basale 79% 83%
i 878
N patients 478 A 187
o'

~~
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=

3

x

~

32

8 -"87‘-1,89' ;

237 2,46°
34

Supériorité vs Placebo SEMA 1 mg
Thérapie Régime Ajout 3 MET
sous-jacente + exercice seule

A.J. Scheen,R.P. Radermecker, N. Paquot, Rev Med Suisse 2022 ; 18 : 1539-44 | DOI : 10.53738/REVMED.2022.18.792.1539

u TZP w5 mg

SURPASS-3
52 semaines

82%
1437

Insuline dégludec
Ajout a MET
ou MET +iSGLT2

= Comparateur actif

SURPASS-4
52 semaines
85%
1995

Placebo

SURPASS-5
40 semaines
83%
475

.2‘58‘

Insuline glargine
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Tirzepatide : agoniste double des récepteurs GIP et GLP1

FIG 3 Réduction moyenne (delta) du poids corporel dans 5 études SURPASS

*:p < 0,001 versus placebo ou comparateur actif.
iSGLT2: inhibiteur des sodium-glucose transporteur de type 2; MET: metformine; SEMA: sémaglutide; SU: sulfamide hypoglycémiant; TZP: tirzépatide.
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A.J. Scheen,R.P. Radermecker, N. Paquot, Rev Med Suisse 2022 ; 18 : 1539-44 | DOI : 10.53738/REVMED.2022.18.792.1539



Agoniste triple des récepteurs GIP / GLP1 / Glucagon ...
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GIP, GLP-1 AND GLUCAGON TRIPLE RECEPTOR AGONIST (GGG LY3437943)
PHASE 1 12-WEEK MULTIPLE ASCENDING DOSE DATA IN T2D

WEIGHT REDUCTION HBA1C
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Day
Dose-dependent weight reduction of up to 8.65 kg Significantly decreased mean HbA1c up to 1.90% from
(10.1% change from baseline) within a 12-week study baseline at dose levels of 23 mg
| ! Visual analog scoring suggests decreased appetite ") Consistent with incretin effect, notable augmentation of
comparable to dulaglutide 1.5 mg insulin response following OGTT resulting in profound

decrease in post-prandial glucose load

Not all arms are shown in the graph abeve; T2D=type Z diabetes; 0GTT=cral glucose tolerance test
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