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question|

o ]l faut arréter la metformine quand la créatinine
est egale a:

. 55
. 45

* 35

e 25 ml/min




Question 2

Parmi les insulines suivantes cochez les analogues

Novorapid

Fiasp
NPH humulin

Lantus




Question 3

En Europe, la proportion moyenne des patients
qui ne sont pas a 1’objectif (HbAlc <7%)est de :

10%
20%
30%

40%




Type 1 ou type 2 ou autres ?

On pensera a un type 1 chez un sujet jeune sans trop
d’antécédents familiaux, de poids normal , qui maigrit
dans le cadre d’un syndrome polyuro-polydipsique

La glycemie est ¢levee avec des corps cetoniques et sans
insuline, la situation va rapidement se dégrader

IL y a des auto anticorps

Mais est-ce toujours s1 ¢vident?

Et les autres qui sont secondaires. ..




Mais rien n’est simple. ..

Avec I’épidemie d’obésite, on trouve des ados type 1
obeses

Le type 1 peut commencer chez des adultes

Seulement 90% des types 1 ont au moins un des auto
anticorps

Des types 2 (LADA) et des diabetes gestationnels
peuvent preésenter des auto anticorps

IL y a aussi les MODY
10% des patients sont mal classes au depart
Le C peptide est utile mais difficile a interpréter




Auto anticorps mnteressants pour le

diagnostic

 ICA anti ilots
 GAD anti décarboxylase de I’acide glutamique
* [A-2 anti tyrosine phosphatase

IAA ant1 insuline ou proinsuline
ET bien d’autres...




Diabetes

T e,

Antibodies present

No antibodies

(GADA, IA-2A, ZnT8, IAA) /\

Insulin sensitive Insulin resistant

(Normal waist) (Large waist)

/

Additional testing

Type 1 diabetes

Secondary diabetes

Other genetic

Type 2 diabetes







Prise charge de I’hyperglycémie




Que nous disent les recommandations

internationales?

* Pour les ameéricains, on commence avec 1’hygiene
de vie et d’emblee la metformine

* Pour la seconde ligne, toutes les options sont
possibles

* En Belgique, nous devons tenir compte des regles
INAMI pour la prescription , MEME dans les
trajets de soins




Regles de prescription en Belgique

* Toujours commencer par la metformine
* Ensuite grand choix quand ’HbA 1¢ atteint 7%
* Mais souvent demande au MC sauf TdS

* Pour les incretinomimetiques 1l faut HbAlc plus
que 7.5% et BMI =30

* Pour les insulines d’abord commencer avec les
bon marche avant de passer aux analogues




... Ne pas vous egarer,




Objectifs thérapeutiques dans le diabete

Réduire les complications micro vasculaires:
Ameliorer les taux d’HbAlc

Réduire le risque CV et HF: nouvelles molécules

Eviter les hypoglycemies : €ducation, nouvelles
molécules et Glucagen

Eviter la prise de poids

Garder une bonne qualite de vie
UN traitement pour UNE personne




Agents therapeutiques oraux

Metformine

Sulfamidés

Glinide

Glitazone (Actos)

Gliptines : DPP4 1

Gliflozines : SGLT2 1

Associations: Met+Glip; Met+Glif; GLif+Glip
GLP-1 analogue Semaglutide Rybelsus




Le debut de la saga Glucophage

» (Galega officinalis est
connue depuis le moyen-
age pour traiter le diabete,
on en a extrait la galegine,
derivee de la guanidine
trés toxique puis on a -H'E |
synthétisé la metformine i




Metformine (la suite)

Introduite en 1957 par le laboratoire ARON

Utilisée essentiellement a 1’Ulg

Action normoglyceémiante sans hypoglycémie en agissant
surtout pour réduire le débit glucose hépatique et un peu
en augmentant la pénétration intra musculaire du

glucose( sensibilisation a I’insuline et action par
I’ AMPactivated PK)

Doit subir la ‘vague’ de 1’acidose lactique




Metformine (suite)

» [’¢tude Cochrane de Salpeter et al. ne montre
aucune augmentation du risque d’AL si le produit
est utilis¢ selon les recommandations

» Reprise du brevet par LIPHA puis essais
americains de R. De Fronzo qui ‘redécouvre’ le
mode d’action, FDA puis commercialisation par

BMS aux USA




Metformine (suite)

Etude UKPDS démontre une réduction de la mortalité
CV

Le Glucophage devient la drogue a utiliser en premicre
intention cfr le récent consensus ADA, EASD

Le prix est ,par ailleurs, tres compétitif

Bref: un parcours sans faute et le marché chinois s’ouvre
a Lipha Merck

2022 arrét de la commercialisation du Glucophage...




Le bon usage de la metformine

Holstein et Stumvoll (Diabetologia 2005)

Pas s1 IRC : clearance< 30ml/min, réduire la dose
de 30a 40 ml/min

Pas s1 hypoxie (BPCO et NYHA 3 et 4)

Arréter la veille d’une 1njection d’10de ou de la
chirurgie et reprise 48 h apres

Surveliller les taux de vitamine B12

Il n’y a aucune interaction medicamenteuse
connue et... on s’en passe trop souvent




Metformin
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Agents therapeutiques oraux

e Metformine

o Sulfamides

o Glimde

» Glitazone (Actos)

* Gliptines : DPP4 1

* Gliflozines : SGLT2 1

* Associations: Met+Glip; Met+Glif; Ghif+Glip




ATP-sensitive potassium channel

Nateglinide and repaglinide
bind to specific sites on the
sulphonylurea receptor with
distinct binding characteristics

Voltage-dependent calcium channel

Depolarisation

R
L

Postprandial glucose
excursions are targeted
by the restoration of
early-phase insulin
secretion

Glucose Insulin release

Significant glucose-dependency lowers
the risk of hypoglycaemia



Les sulfonylurees et Répaglinide

Medicaments faciles a prescrire, bon marche avec
un effet immediat, parfois puissant DONC a
commencer avec des petites doses

Risque d’ » epuisement de la cellule beta »??7?
Risques d’hypoglyceémies réels
Prise de poids potentiel

Effets negatifs au plan cardio vasculaire




Sulfonylureas and CV Mortality

Observational trials comparing any sulfonylureas (monotherapy or
combination) vs any non-sulfonylurea treatment including insulin

Sulfonylurea

Non-sulfonylurea

Odds Ratio
Author(s), y Alive Deaths Alive Deaths (95% Cl)
Evans et al, 2006 5308 373 2248 38 4.16 (2.971 5.83)
Johnson et al, 2005 2899 320 862 61 1.56 (1.17, 2.07)
Schramm et al, 2011 57,757 3942 42,513 827 3.51 (3.25, 3.79)
Schramm et al, 2011 5278 961 2737 169 2.95 (2.49, 3.49)
Sillars et al, 2010 396 137 503 81 2.15 (1.58, 2.91)

Random effects model

@

LIPID &
METABOLIC

Adapted from Forst T, et al.[13]

from WebMDO

2.72 (1.95, 3.79)

h&art., Medscape

EDUCATION



German CREST Study: Patient Outcomes

Events Crude HR P- PSM HR P- Adjusted P-
(95% Cl)  value (95% ClI) value HR(95%Cl) value
Death 3.3 (2.5-4.3) <.001 1.4 (0.9-2.3) 120 2.0(1.5-2.6) <.001
MACE 1.9 (1.4-2.4) <.001 1.4 (0.9-2.2) 137 1.3 (1.0-1.7) <.05
L 3.0 (1.9-4.6) L0 101G 100 a0 2.8(1.8-4.4) <.001
hospitalization
Composite 25(2.1-3.0) <.001 1.6(1.2-2.3 <005 1.8 (1.5-2.1) <.001
outcome

HRs/adjusted HRs reported for SU exposure in comparison with MET exposure.
*Any event, whichever came first.

Berg B, et al. EASD Annual Meeting, 2015. Abstract 130.



The Hypoglycemia and CV Risk Debate

*  Arrhythmogenic?

* [nduction of pro-inflammatory,
prothrombotic phenotype

* QT prolongation

* |schemia precipita

* “Dead in bed” phenomenon

— Hypoglycemia-related arrhythmia leads to
sudden death

LIPID & the
(@ METABOLIC Laitinen T, et al.[2%] Frier BM, et al.[21] l"eartor‘g quscape

fromweisZ = =  EDUCATION



ED Admissions for Hypoglycemia in Diabetes
Patients at the Santa Chiara Hospital-Pisa

380 ED admissions from January 1, 2009 to June 30, 2012
N=276 subjects (mean age 69 *=18 years, 51% male); 92% identified as diabetic

Type of diabetes

q @ T1DM

BT2DM

L

B Other specific type of DM

O Unknown

26% of subjects experienced recurrent severe hypoglycemia (2 2 admissions)

ED = emergency department; T1DM = type 1 diabetes mellitus

(Q LIPID & Medscape

METABOLIC Slide courtesy of Stefano Del Prato, MD. EDUCATION



Agents therapeutiques oraux

e Metformine

o Sulfamides

o Glimide

» Glitazone (Actos)

* Gliptines : DPP4 1

* Gliflozines : SGLT2 1

* Associations: Met+Glip; Met+Glif; Ghif+Glip




CV Events: Rosiglitazone vs Pioglitazone

Rosiglitazone

Meta-analysis, Nissen et al®
Meta-analysis, Nissen et al®
Meta-analysis, Krall®
Meta-analysis of 42 trials, FDAC
Data from Nissen and RECORDY
Data from Nissen and RECORD*
Meta-analysis, Singh®
Pioglitazone

PROactivef

PROactives

PROactive Ml subgroup”
Meta-analysis, Lincoff et ali

Meta-analysis, FDA 2007¢

Myocardial infarction (OR)
Cardiovascular death (OR)
Myocardial infarction (OR)
Myocardial ischemia (OR)

Myocardial infarction (OR)
Cardiovascular death (OR)

Myocardial infarction (HR)

Primary end point (HR)

M, stroke, and death (HR)
Myocardial infarction (HR)
M, stroke, and death (HR)

M, stroke, and death (HR)

Better Worse
=
1
=
i
=
=
=
——
o
=
=
=
r 3 i

0

a. Nissen SE, et all*l; b. Krall RL, et all®]; c. www.fda.gov!®l; d. Bracken MB et
all’l; e. Singh S, et all8l; f. Diamond G, et all®!; g. Dormandy JA, et all19: h.

(Q TI\/IIIP%Efﬁ)[ [ Erdmanng, etall;i. Lincoff AM, et al.[*?]

Hazard Ratio (HR)/Odds Ratio (OR)

héart., Medscape

from WebMD EDUCATION



December 2008 FDA Guidance on
Evaluating CV Risk in New Antidiabetic

Therapies for T2DM

Guidance for Industry

Diabetes Mellitus — Evaluating
Cardiovascular Risk in New
Antidiabetic Therapies to
Treat Type 2 Diabetes

LLS. Department of Health and Huoman Services
Food and Dreg Admesivtrations
Center for Drug Evalusten and Besearch (CDER)

December 2003
CBnkeslXledicsl

III.

REECOMMENDATIONS

To establish the safery of a pew antidiabetic therapy to weat type 2 diabetes, sponsors should
demonstrate that the therapy will not result in an unscceptable merease in cardiovaseular nsk

To ensure that a new therapy does not inerease cardiovascular nsk to an mnacceptable extent, the
development program for a new tvpe I antidiabetic therapy should includs the following

For new clinieal studies i the planning stage:

Sponsors should establish an independent cardiovascular endpomts comununee to
prospectively adjudicate. 11 a blinded fashion, cardiovascular events dunmg all phase 2
and phase 3 tmals. These events should include cardiovasenlar mormality, myvocardial
mfarciion, and stroke, and can melude hospitalizanon for acute coronary syndrome,
urgent revasculanzation procedures. and possibly other endpoints

Sponsors should ensure that phase 2 and phase 3 clinical trials are appropriately desigued
and conducted o that a meta-analysis can be performed at the time of completion of
these studies that appropriately accounts for important study design features and patient
or study level covanates. To obtan sufficient endpoints to allow a meanmgful esnmate
of risk. the phase 2 and phase 3 programs should include patients at higher risk of
cardiovascular events. such as patients with relatively advanced disease, elderly patients,
and patients with some degree of renal impatrment. Becaunse these types of patients are
Likely 1o be treated with the anticiabetic agent, if approved, this population is more
appropnate than a younger aid healthier populanon for assessment of other aspects of the
test dmag’s safety.

Sponsors alse should provide a protocel deseribing the stanisnical methods for the
proposed meta-analysis, imncluding the endpomnts that wall be assessed. Ar thes tme. we
believe it would be reasonable 1o melude mn a mera-analysis all placebo=contmolled trals,
add-on tmals (1.2 drug versus placebo, cach added 1o standard therapy). and active-

FDA.org




Agents therapeutiques oraux

e Metformine

o Sulfamides

o Glimide

» Glitazone (Actos)

* Gliptines : DPP4 1

* Gliflozines : SGLT2 1

* Associations: Met+Glip; Met+Glif; Ghif+Glip




The 1ncretin story

* 1902 Bayliss et Starling suggerent que la muqueuse

intestinale contient un stimulant de la sécrétion
EXOCRINE du pancréas= sécrétine

* 1932 L pharmacien La Barre (Ulb) montre qu’un extrait
de I’'intestin grele proximal donne de I’hypoglycémie

* 1940 Léon remet tout en question mais en 1970 , on 1sole
le GIP, le GLP-1 et I’histoire recommence avec des
applications a I’homme




The 1ncretin story

* GLP-1 = glucagon like peptide-1
* GIP = Glucose dependent insulinotropic peptide

Ce sont 2 peptides qui stimulent la sécrétion
d’insuline de maniere gluco-dépendante, ¢’est —a-
dire que I’effet disparait quand la glycémie se
normalise, donc sans risque d’hypoglycémie!




The Incretin Effect
Seta-Cell Response to Oral vs IV Glucose

Crossover of Healthy Subjects (n = &)
—a- Oral Glucose

* intravenous (IV) Glucose

Plasma Glucose (mg/dL) C-peptide (nmol/L)
2.0 .

1.5 -

1.0

i} 0.0
0 60 120 180 i ] &0 120 180
ean (SE)X *P < 0.05 Time (min)

Data from Hauck MA et al. J Chilr Endocrinod Metab. 1586 63-492-8.




GLP-1 Secretion and Metabolism

Mixed Meal
GLP-1(9-36)
IntEEtinaI\ _» Inactive
GLP-1 et
Rel e
S GLP-1(7-36)" Rapid Inactivation )
Active i (>=80% of pool) \
Plasma H""‘“-..E g
Sk, oy
GLP-1 Actions Renal
Clearance

Adapted from Deacon et al. Diabetes. 1995441 126.




Inhibition of DPP-4 Increases Active
“Meal GLP-1

Intestinal

release

DPP-4

GLP-1
inactive
(>80% of pool)




Eftects of GLP-1 on Insulin and Glucagon
Shown to Be Glucose Dependent in Type 2 Diabetes
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Glucagon
(pmol/L)

.

60 120

Time (minutes)
N=10 patients with type 2 diabetes. Patients were studied on two occasions. A regular meal and drug schedule was allowed
for one day between the experiments with GLP-1 and placebo.

*p<0.05 GLP-1 vs. placebo
Adapted from Nauck MA et al Diabetologia 1993;36:741-744.




Agents therapeutiques oraux

e Metformine

o Sulfamides

o Glimide

» Glitazone (Actos)

* Gliptines : DPP4 1

» Gliflozines : SGLT2 1

* Associations: Met+Glip; Met+Glif; GIif+Glip




The Kidney Filters and Reabsorbs a Large
Proportion of the Glucose Present in the Body

Net ~0 g/day
A

(

|

— Glycogenolysis

— Gluconeogenesis

/GIucnse input ~250 g/day: \ ( Glucose utilization ~250 g/day: \
* Dietary intake ~180 g/day
* Glucose production ~70 g/day

* Brain ~125 g/day
* Rest of body ~125 g/day

&

r’_

A

Wright EM, et al. JInt Med. 2007;261:32-43.

AR 4
\\
Glucose pool in body ~450 g
J
Glucose filtered ~180 g/day
Glucose reabsorbed ~180 g/day Medscape

EDUCATION



Sodium Glucose Cotransporters

Courtesy of Clifford J. Bailey.

Normally all
filtered glucose
reabsorbed

Blood
glucose

D

SGLT2
SGLT1

Normally no
glucosuria




SGLT2 Inhibitors

Only part of
filtered glucose is
reabsorbed

Blood
glucose

SGLT1

SGLT2 inhibitors
Increase renal glucose
elimination

Courtesy of Clifford J. Bailey.



Agents therapeutiques oraux

Metformine

Sulfamidés

Glinide

Glitazone (Actos)

Gliptines : DPP4 1

Gliflozines : SGLT2 1

Associations: Met+Glip; Met+Glif; GLif+Glip
GLP-1 agoniste Semaglutide Rybelsus




Agents theérapeutiques 1injectables

Insulines rapides, ultra rapides, lentes, ultralentes

Incretinomimetiques: GLP-1 analogues
Double GLP-1 + GIP : Tirzepatide
Association insuline retard + GLP-1 analogues




Insulines rapides

Actrapid

Regular

Insuman rapid solostar
Apidra solostar
Humalog KP
Novorapid )
Fiasp FT

Lyumjev KP




Insulines »intermeédiaires »

e Insulatard

e Humuline NPH

 Insuman basal Solostar




Lantus
Abasaglar
Levemir
Toujeo 300
Tresiba

Insulines « retard »

solostar
KP

FP

Solo et double star
Flex touch (2)




Insulines « combinees »

* Ce sont des melanges d’analogues et d’analogues
protamines

e Novomix 30 50 70 FP

 Humalog mix 25 50 KP




Insulin Replacement Therapy Aims to Recreate the
Normal Blood Insulin Profile

50 —
Mealtime (prandial) insulin excursions

Rapid rise; short duration

30 —

20 —
Flat basal insulin profile

Serum Insulin, mU/L
H

10 —

1
0800 1200 1600 2000 2400 0400 0800

I I I Time, h
Breakfast Lunch Dinner

Kruszynska YT, et al. Diabetologia. 1987;30:16-21.



PK Profile of Insulin Replacement Therapy
(Schematic Representation)

Plasma Insulin Levels

Rapid (aspart, lispro, glulisine, insulin human)[

X Short (regular U-100) [2]

Mixed short/intermediate (regular U-500) []
Intermediate (NPH) 2]

Long (detemir) [2]

Long (U-100 glargine) [2]
gl glargine) Ultra-long (degludec U-100 & U-200)(b]

Glargine U-300/2]

=,
~ R e e e e o —_—
T rrr~rrrr o+ n+ 111+ 1+ & °rr°rrrr7°rrrr1r1r 1711 T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time, h

a. Hirsh IB. N Engl J Med. 2005;352:174-183; b. Haahr H, et al. Clin Pharmacokinet. 2014;53:787-800.



Faster-Acting Insulin Aspart: A New Formulation of Insulin
Aspart

* Insulin aspart: reduced strength of the [asp |
insulin dimer leading to fast absorption!(?! 830 B28
A21 — 5 —

* Faster-acting insulin aspart is a new
formulation of insulin aspart, which

contains 2 excipients, nicotinamide and Al .
Lo [b] Insulin aspart
arginine
— Nicotinamide acts as an absorption SS
modifier; arginine acts as a stabilizing | |
agent
. . 1] I— SS
— Both ingredients are "generally |
recognized as safe" by the FDA Bl
— The excipients result in a stable
formulation and faster initial absorption Nicotinamide: absorption modifier
after SC injection L-Arginine: added for stability

a. Brange J, et al. Diabetes Care. 1990;13:923-954.
b. Heise T, et al. Diabetes Obes Metab. 2015;17:682-688. Figure courtesy of Tim Heise, MD.



Ultra-Fast-Acting Insulin: Approaching a More Exact
Physiological Insulin Profile

e First-generation rapid-acting insulins had
improved action profile vs RHI
From the normal pancreas e Ultra-fast-acting insulins:

*
qg) .'Faster-acting' insulin Better approach physiological insulin secretion in
=] NS
‘© AVE o T1DM
] Rapid-acting insulin : : -
s Replace early insulin secretion in T2DM
l<7:: Have a better profile for pump therapy
c | [ \» sN-—"T 7" ~.
= S . RHI
< S,
c ~.
= ~ ~
-} ~ -
c AN - <
— .:l —y —
Time, h

*Schematic representation.
Home PD. Diabetes Obes Metab. 2015;17:1011-1020.



Symptomatic Hypoglycaemic Events:
Insulin Glargine vs NPH Insulin

c 1.4- *

4

o 1.2+ — NPH

= — Glargine
é 1.0

5 0.8 Basal

= insulin

2 0.6 l

©

o

b 0.4-

o

n  0.271

S Breakfast Lunch Dinner
e ) —

20 22 24 2 4 6 8 10 12 14 16 18
Time of day (h)

Hypoglycaemia defined as plasma glucose <72 mg/dL.

*P<0.05 vs insulin glargine.

NPH=neutral protamine Hagedorn.

Adapted from Riddle M et al. Diabetes Care. 2003;26:3080-3086. Used with permission.




EDITION | to Il Meta-Analysis: Severe or Confirmed
Hypoglycemia < 3.9 mmol/L (70 mg/dL)

Any time of day (24 h) Nocturnal (00:00-05:59 h)

— Gla-300 ---- Gla-100

m — Gla-300 ---- Gla-100 0
r— e 2.0+
c o o &
s 10 2
- : S
© gA 1.54
5 3
=1 £
E 6 2
{ = [t 1.0"‘
= P
g &
0.54
5 S
= |
g 0- § 0- L3 L T LS T LE L4 T Ll T Ll L v L)
3 3 2 % & 8 10 12 12 16 18 20 20 24 06 28 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Weeks of treatment Weeks of treatment

Ritzel R, et al., Diabetes Obes Metab, 2015;17:859—67. © 2015 The Authors. Diabetes, Obesity and Metabolism
published by John Wiley & Sons Ltd.



SWITCH 2: Nocturnal Symptomatic Hypoglycemia - IDeg Significantly
Reduced Nocturnal Symptomatic Hypoglycemia vs IGlar U100

Episodes/Patient, No.

Maintenance Period Full Treatment Period
Nocturnal symptomatic hypoglycemia Nocturnal symptomatic hypoglycemia
0.6- 0.6
0.5- 0.5 4
Insulin glargine U100 (n=665)
o
0.4- = 041
[=
z
0.3 & 034 Insulin degludec (n=671)
Insulin glargine U100 (n:SlBj}/ 3
0.2 i 2 02
" e s
i Insulin degludec (n=632) v
0 T T 2 T T T 1 0 T ™ T - T T T T T T T T T 3 1
16 18 20 22 24 26 28 30 32 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32
Time Since Start of Treatment Period, wk Time Since Start of Treatment Period, wk

No. of patients treated for 1 year with |Deg vs IGlar No. of patients treated for 1 year with IDeg vs IGlar

U100 to experience 1 fewer event: U100 to experience 1 fewer event:
3 5

Wysham C, et al., JAMA. 2017;318:45-56. Reproduced with permission from JAMA. Copyright © 2017 American
Medical Association. All rights reserved.



En résumeé...

Commencer ’insuline plus tot
Utiliser des algorithmes faciles

Impliquer le patient a 1’auto 1njection et a recourir aux
stylos

Commencer avec une injection au coucher
Utiliser 1’auto controle glycémique au lever (FFF)

Inscrire le patient dans un trajet de soins en utilisant les
facilités du réseau local multidisciplinaire




Agents theérapeutiques 1injectables

Insulines rapides, ultra rapides, lentes, ultralentes

Incretinomimetiques: GLP-1 analogues
Double GLP-1 + GIP : Tirzepatide
Association insuline retard + GLP-1 analogues




Development of Exenatide: An Incretin Mimetic

Exenatide (Exendin-4)

— Synthetic version of
salivary protein found in the
Gila monster

— Approximately 50% identity
with human GLP-1

— Resistant to DPP-4
1nactivation




The family of incretin-based therapies

Human GLP-1
analogues, e.g.
liraglutide

Exendin-based
therapies, e.g. exenatide

DPP-4
inhibitors, e.g.
sitagliptin,
GLP-1 receptor vildagliptin,saxa

agonists gliptin

Incretin-based
therapies




Eftects of GLP-1 on Insulin and Glucagon
Shown to Be Glucose Dependent in Type 2 Diabetes
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Glucagon
(pmol/L)

|

Time (minutes)
N=10 patients with type 2 diabetes. Patients were studied on two occasions. A regular meal and drug schedule was allowed
for one day between the experiments with GLP-1 and placebo.
*p<0.05 GLP-1 vs. placebo
Adapted from Nauck MA et al Diabetologia 1993;36:741-744.




Agents theérapeutiques 1injectables

Insulines rapides, ultra rapides, lentes, ultralentes

Incretinomimetiques: GLP-1 analogues
Double GLP-1 + GIP : Tirzepatide
Association insuline retard + GLP-1 analogues




Mecanism of Action

Glucagon-like peptide-1receptor agonism Glucose-dependent insulinotropic polypeptide

Central nervous system

receptor agonism

Central nervous system

&5

1 Satiety | Food intake
t Nausea | Body weight =y~ | Nausea
| Food intake
Body weight
Pancreas y AP
¥y Pancreas
T Insulin C"'
| Glucagon \ T Insulin
T Glucagon
Stomach Adipose tissue

| Gastric emptying

-0

Indirect action

Liver

T Insulin sensitivity

1 Insulin sensitivity

t Lipid buffering capacity

t Blood flow

t Storage capacity

. Proinflammatory immune cell infiltration

-

Skeletal Muscle

| Hepatic glucose production
| Ectopic lipid accumulation
Systemic

| Hyperglycemia @

4

* Insulin sensitivity
1 Metabolic flexibility
| Ectopic lipid accumulation

Systemic

@

Baggio LL, et al. Gastroenterol 2007;132:2131-57; Niswender KD. Postgrad Med 2011;123:27-37.

| Hyperglycemia
Dietary triglyceride

-



Agents theérapeutiques 1injectables

 Insulines rapides, ultra rapides, lentes, ultralentes

 Incretinomimetiques: GLP-1 analogues
* Double GLP-1 + GIP : Tirzepatide
* Association insuline retard + GLP-1 analogues




ABCs of Individualization in Patients With T2DM:
Factors to Consider When Selecting a Glycemic Target

* HbAlc < 7.0% for most; individualizationis key

— Tightertargets (6.0%-6.5%) for younger, healthier patients

— Loosertargets (7.5%-8.0%) for older patients, those with comorbidities,
and those prone to hypoglycemia

(@ LIPID & Medscape

METABOLIC Inzucchi SE, et al. Diabetologia. 2012;55(6):1577-1596. EDUCATION



Comment individualiser le

traitement?

Sociéeté Francophone du Diabete

Motivation du patient

Risque d’hypoglycéemie
et autres effets indésirables

Durée du diabete

Espérance de vie

Comorbidités

Complications CV

Ressources

trés motive m

B

| diagnostic récent | ancien

élevee

absentes SRS

ez ST T,

séveres

absentes

e i -




A Significant Proportion of T2D Patients Fail to Reach
Target HbAlc Despite Advances in Treatment

GUIDANCE Study: 7597 T2D patients
Gap exists between checking HbA1C and achieving target HbA1C <7%

100
20
80
70
60
50
40
30
20
10

0

Percent

B HbAlc checked B Achieved HbA1c target

GUIDANCE = Guideline Adherence to Enhance Care

Medscape

(@ ]I';{E}“Eiﬁﬂjtl Stone MA, et al. Diabetes Care. 2013;36(9):2628-2638. EDUCATION



Multiple Barriers to Effective T2D
Treatment Exist

* Weight gain, either from lifestyle or antidiabetic
medication!?]

* Rates and fear of hypoglycemia due to use of
certain classes of antidiabetic therapies!’!

* Poor adherence to therapy!

* Clinical inertia around the progressive nature of
T2D and eventual requirement for insulinld-€l

a. UKPDS Group. Lancet. 1998;352(9131):854-865.
b. Amiel SA, et al. Diabet Med. 2008;25(3):245-254.
c. Guisasola AF. Diabetes Obes Metab. 2008;10(Suppl 1):25-32.

(é LIPID & d. Wevyer C, et al. J Clin Invest. 1999:104(6):787-794. M@dscape

METABOLIC e. Khunti K, et al. Diabetes Care. 2013;36(11):3411-3417. EDUCATION



ADVANCE Study: Association Between Severe
Hypoglycemia and Cardiovascular Outcomes

Event Patients With Patients Without Severe Adjusted
Severe Hypoglycemia (%) Hypoglycemia (%) HR (95% Cl)
T P Iy Dy e 15.9 10.2 3.5 (2.4-5.2)
events
Major microvascular e T 2.2 (1.4-3.5)
events
Death from any cause 19.5 9.0 3.3(2.3-4.7)
Cardiovascular disease 9.5 4.8 3.8(2.4-6.1)
N.c:ncardmuascular 10.0 4.3 2.8 (1.6-4.8)
disease
(’@ EF{T&" e Zoungas S, et al. N Engl J Med. 2010;363(15):1410-1418. Mﬂ?ﬁpe



Many Current Antihyperglycemic Agents Result
in Weight Gain Over Time

UKPDS: up to 8 kg in 12 years!?! ADOPT: up to 4.8 kg in 5 years!®!
8 — : : 100 — . =
Basel ht:85 Baseline weight: 92
et ke Insulin (n=409) = ke
B
= TZD (rosiglitazone)
E G 96 (n=1456)
E
D 5
E SU (glibenclamide)
i 4 - n=277 o2 _
= [ ] SU (glyburide)
a0 (n=1441)
@ g |
=
2
Eﬂ £ Conventional® (n=411) 88 —
< Metformin (n=1454)
[ i -] =
Metformin [n=342)
o | | | 0— | | | | |
e S 12 0 1 2 3 g 5
Years Years

ADOPT = A Diabetes Qutcome Progression Trial; TZD = thiazolidinedione
*Conventional treatment = diet initially, then SUs, insulin, and/or metformin if fasting plasma glucose >15 mmol/L.

(Q LIPID & a. UKPDS Group. Lancet. 1998:352(9131):854-865. M@dscape

METABOLIC b. Kahn SE, et al. N Engl J Med. 2006;355(23):2427-2443. EDUCATION



Rates of Nonadherence and Associated
Outcomes Among People With T2D

* 13%-64% of oral agent users and 19%-46% of insulin users are
nonadherent.[®]

+ Medication nonadherence is associated with adverse outcomes.![c!

Outcome Adherent Patients Nonadherent Patients P Value
All-cause mortality (%) 4.0 5.9 <.001
All-cause hospitalization (%) 19.2 23.2 <.001
Mean systolic BP (mm Hg) 131.4 132.1 .09
Mean diastolic BP (mm Hg) 74.2 75.8 <.001
LDL-C (mm/dL) 85.5 98.2 <.001
HbA1lc (%) 7.7 8.1 <.001

BP = blood pressure; LDL-C = low-density lipoprotein-cholesterol

a. Lee WC, et al. Manag Care Interface. 2006;19(7):31-41.

C'Q LIPID & b. Cramer JA. Diabetes Care. 2004;27(5):1218-1224. Medscape

METABOLIC c. Ho PM, et al. Arch Intern Med. 2006;166(17):1836-1841. EDUCATION



Reéesume des effets cardio vasculaires des
differentes molécules

Metformine Favorable

Sulfamidés Défavorables

Glinide (novonorm) ?

Actos Légerement favorable
Inhibiteurs de DPP4 Neutres

Gliflozines Tres favorables
Agonistes GLP-1 Tres favorables

Insuline Neutre




Absolute Risks of Diabetes and its The@py

BN 51/0ke (no prior MI)

B Cancer B Complications of diabetes
M pancreatitis

Renal replacement therapy B ALs associated with therapy
I Biindness

Pancreatic cancer

I severe hypoglycemia with intensive therapy (ACCORD)
BN Severe hypoglycemia with insulin (UKPDS)

I Bone fracture with thiazolidinedione in women

B CHF with thiazolidinedione

B Severe hypoglycemia with sulfonylureas (UKPDS)

I MI with rosigiitazone

Lactic acidosis with metformin
0 20 40 60 80 100

Events per 1000 Patient-Years
Bailey CJ. Clin Pharmacol Therap 2015;98:185-195. Slide courtesy of Clifford J. Balley PhD.

These materials are provided to you solely as an educational resource for your personal use. Any commercial use or distribution of these materials or any portion thereof is strictly prohib

ted



HF Effects of Glucose-Lowering Drugs

Class/Molecule-Specific

Study Name (Total Number of Patients HR (95% CI

SGLT2 inhibitor EMPA-REG OUTCOME (7020) tas 066 (055,079 E
CANVAS program (10,142) efus 0.78(0.67,0.91) §
DECLARE (17.160) ‘@ 0.83(0.73,0.95)
= st . - .
GLP1RA LEADER (9340) 0.87 (0.73, 1.05)
s
EXSCEL (14,752) 094(0.78,1.13)
.A
ELIXA (B0BE) . 096 (0.75, 1.23)
SUSTAIN-6 (3297) .8 1.11(0.77,1.61) "
HARMONY (9463) e 0.85(0.70, 1.04) §
Basal insulin ORIGIN (12,537) [T — 0.90(0.77,1.05) =
oGl ACE (6522) o a 0.89(0.63,1.24)
DPP-4 inhibitor TECOS (14,671) L 00 (0.83, 1.20)
CARMELINA (6979) e B 090(0.74, 1.08)
EXAMINE (5380) B 1.07 (0.79, 1.46)
SAVOR TIMI (16,492) S — 1.27 (1.07,151)
“ . —a
12D PROactive (5238) 1.41(1.10, 1.80) E
RECORD (4447) 2.10(1.35,3.27)
0‘0 05 10 15 20 25 30 3& 4.0
Favors Active Drug Favors Placebo

Not intended for direct comparison.
Zinman B, et al. N Engl J Med. 2015;373:2117-2128§; Rosenstock J, et al. JAMA. 2019;321:69-79; Neal B, et al. N Engl J Med. 2017;377:644-657; Wiviott SD, et al. N Engl J Med.
2019;380:347-357; Marso SP, etal. N Engl J Med. 2016;375: 311;Holman RR, et al. N Engl J Med. 2017;377:1228-1239; Pieffer MA, et al. N Engl J Med. 2015;373:2247-2257; Marso SP,

etal. N Engl J Med. 2016;375:1834-1844; Hermandez AF, et al. Lancet. 2018;392:1519-1529; ORIGIN Trial Investigators. N Engl J Med. 2012;367:309-318; Holman RR, et al. Lancet

Diabetes Endocrinol. 2017;5:877-886; Green JB, etal. N Engl J Med. 2015;373:232-242; Zannad F, et al. Lancet. 2015;385:2067-2076; Scirica BM, et al. N Engl J Med. 2013;369:1317-

1326; Erdmann E, et al. Diabetes Care. 2007;30:2773-2778; Home PD, et al. Lancet. 2009;373:2125-2135. 38

ted
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Les conventions hospitalieres pour
diabetiques
Convention d’autocontrole adultes

Convention enfants

Convention pompes

Convention pied diabétique




Autres conventions hospitalieres

» Enfants diabétiques

 Patients traités par pompes a insuline

 Patients suivis pour lésions du pied




Convention d’autocontrole glycemique

e > 16anset DMG

* Groupe A: Type 1 ou pancreatectomises,
mucoviscidose ou MODY a 3 piqures

* Groupe B : Type 2 a 3 injections, diabete
gestationnel a ’insuline, diabetiques transplanteés
ou dialyses a I’insuline




Convention d’autocontrole glycemique

* Groupe C: Type 2 a 2 injections plus
multimorbidite

. Diabetiques transplantes ou dialyses
sans 1nsuline

. Diabete gestationnel sans insuline

. Femmes diabétiques souhaitant une
grossesse sans insuline




Convention capteurs glycémiques

Type 1

* Pancréatectomises ou Cpeptide negatifs

Mucoviscidose sous insuline ou ADO
MODY 3 1njections
Insulinomes et autres hypoglycémies severes




Merci pour votre

attention




