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Guidelines SSED 2023

Motivation for changing lifestyle = very important

Multifactorial Treatment:
Hypertension, Lipids, Stop smoking + Diabetes

Main Main
Indications a

Indications

Metformin + SGLT-2 i. Metformin (eGFR > 30) +
eGFR>30 GLP-1 RA (BMI >28)*

+ GLP-1 RA (BMI >28* + SGLT-2 Inhibitors

DPP-4 i (BMI <28 eGFR >30 Q, "
’ |
Independent ‘ Independent

of HbA1c + Basal insulin or oftmiie

co-formulated insulin (once or twice daily)

Insulin Deficiency* *if insulin deficient start from here

- Cardiovascular

Weight reduction

Continue Metformin, SGLT-2 i, GLP-1 RA
Stop: Sulfonylurea and DPP-4 inhibitors (if GLP-1

Q Heart Failure

“’ Kidney Protection

* Reimbursed by health insurance

2 Swiss medical weekly, 2023; 153, 40060.



Comorbidités dans le diabete de type 2

Figure 4: Comorbidities in type 2 diabetes mellitus.

50-70% T2D have
Non-Alcoholic Fatty Liver

30-40% have Non-
Alcoholic Steato-Hepatitis

25% Type 2 Diabetes with
Chronic Kidney Disease
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Swiss Med Wkly. 2023;153:40060



Metformine et 3-point MACE

Effect of metformin on all-cause mortality and major adverse

cardiovascular events: An updated meta-analysis of randomized
controlled trials

Metformin Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
Hong 2013 7 156 14 148 13.0% 0.45(0.18,1.15) ———
UKPDS 34 55 342 109 411 87.0% 0.53[0.37, 0.76] '.'
Total (95% CI) 498 559 100.0% 0.5210.37,0.73) &
Total events 62 123
Heterogeneity: Tau*= 0,00, Chi*=011,df=1 (P=0.75), F= 0% 001 01 b e 100

Test for overall effect: Z= 3.80 (P = 0.0001) Favours [metformin]  Favours [control]

Figure 1 Risk of major adverse cardiovascular events (MACE) with metformin versus other active comparators approved by EMA and currently used
in Europe (MH—OR, 95% Cl: Mantel-Haenzel Odds Ratio, with 95% of Confidence Intervals).

Conclusions: This updated meta-analysis suggests that metfomin is significantly associated with
lower risk of MACEs and tendentially lower all-cause mortality compared to placebo or other
anti-hyperglycaemic drugs.

Nutrition, Metabolism & Cardiovascular Diseases (2021) 31, 699—-704
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Sulfonylurées et mortalité totale et CV

Mortality risk among sulfonylureas: a systematic review and
network meta-analysis

Interpretation Gliclazide and glimepiride were associated with a lower risk of all-cause and cardiovascular-related

mortality compared with glibenclamide. Clinicians should consider possible differences in risk of mortality when
selecting a sulfonylurea.

Relative risk (95% Relative risk (95%

credible interval) credible interval)
Chlorpropamide + 1-34 (0-98-1-86) Chlorpropamide -—— 1-45 (0-88-2-44)
Tolbutamide & 1-13(0-90-1-42) Tolbutamide —l— 111 (0-79-1.55)
Glibenclamide (reference group) ¢ Reference Glibenclamide (reference group) Reference
Glipizide — 0-98 (0-80-1-19) Glipizide J; 1.01(0-72-143)
Glimepiride —— 0-83 (0-68-1-00) Glimepiride et 079 (0-57-1-11)
Glicazide ——¢—— 0-65 (0-53-0.79) Gliclazide —— 0-60 (0-45-0-84)

0{5 - 1.0 o 2'-0 o|1 - 1.0 | | — 1o|.o

Lower risk than for reference group Higher risk than for reference group Lower risk than for reference group Higher risk than for reference group

Figure 3: Comparison oflall-cause mortaliq between sulfonylureas using Figure 4: Comparison oficar dovasclsirelited imortal t’l TP

direct and indirect evidence
Data are pooled relative risks and 95% credible intervals calculated by network
meta-analysis of direct and indirect evidence from 18 studies. **#+¥3sastastesd

sulfonylureas using direct and indirect evidence

Data are pooled relative risks and 95% credible intervals calculated by network
meta-analysis of direct and indirect evidence from 13 studies 234335258 61616486. 68



Inhibiteurs de la DPP4 : faciles a prescrire...
...mais PAS de bénéfice CV ou réenal

Etude SAVOR-TIMI 53 (saxagliptine) : effet neutre sur la mortalité cardiovasculaire.
Augmentation significative des hospitalisations pour insuffisance cardiaque.

Etude EXAMINE (alogliptine) : effet neutre sur la mortalité cardiovasculaire.

Etude TECOS (sitagliptine) : effet neutre sur la mortalité cardiovasculaire.

Etudes CARMELINA/CAROLINA (linagliptine) : effet neutre sur la mortalité
cardiovasculaire.

Vildagliptine : pas d’étude.



Inhibiteurs du SGLT?2

« Canagliflozine (Invokana) : 100 mg ou 300 mg 1x/j
* Dapagliflozine (Forxiga) : 5 mg ou 10 mg 1x/
« Empagliflozine (Jardiance) : 10 mg 1x/|
* Ertugliflozine (Steglatro) : 5 mg 1x/
Formes combinées avec metformine, metformine XR ou inhibiteur
DPP4 disponibles.
—

Fhrr coxnd tatdets
Erqugites

| 2 Steglatro
o + =1 " (ertugliflozin)



http://www.diabetesmine.com/wp-content/uploads/2014/04/Invokana.jpg
http://www.diabetesmine.com/wp-content/uploads/2014/04/Invokana.jpg

Effets des ISGLT2 sur la sécurité cardiovasculaire dans le

diabete de type 2

Réduction du risque w Reins
(IC a 95%) Critere Mortalité Durée
NNT L Insuffisance ovateon globale d’étude
Décés CV cardiaque comb. (années)
5 0.86 0.62 0.65 0.54 0.68
E'rin“g:aifﬁgge (0.74, 0.99) (0.49, 0.77) (0.50,0.85) (0.40, 0.75) (0.57, 0.82) 3.1
252 | NNT 63 NNT 45 NNT 71 NNT 71 NNT 38
CANVAS/R 0.86 0.87 Ui 0.60 0.87
o (0.75, 0.97) ' (0.52 0.87) 0.47, 0.77 y 3.4
Canagliflozine N (0.72 1.06) G ( Lo ) (0.74,1.01)
DECLARE-TIMI 0.93 0.98 ol 0.53 0.93 4.2
Dapaglifiozine 0.84,1.03)  (0821.17)  (Q21059) | 082104 '
VERTIS CV 0.97 0.92 © 5(:;70090) 0.81 0.93 3.5
Ertugliflozine (0.85, 1.11) (0.77, 1.11) NNT 91 (0.64, 1.03) (0.80, 1.08)

L’efficacité des iSGLT2 sur la réduction de la glycémie (et donc de I'HbAlc) diminue lorsque 'eGFR
est <45 ml/min.
Par contre, la protection cardiovasculaire et rénale persiste lorsque 'eGFR est <45 ml/min.
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Acidocétose euglycémique sous ISGLT?2

—1 TABLEAU 3

Situations a risque d’acidocétose
euglycémique

Fasting 24.2
Surgery 20.8
Infection 16.7
Reduction or stopping insulin 14.2
Dehydration 9.2
Inflammatory diseases e.g. pancreatitisses 6.7
Diet change 4.2
Corti steroids 33

Alcohol intake 0.9

30

Gestion des iSGLT2 lors de situation a risque de favoriser la survenve d’une
acidocétose euglycémique.

aBasé empiriquement sur 5 demi-vies.
iSGLT2: inhibiteurs du sodium-glucose de type 2.

Situation

Arrét du traitement

Reprise du traitement

Chirurgie élective

3 jours avant
I'intervention?®

Dés la stabilisation du patient,
reprise d’'une alimentation et
d’'une hydratation orales

Chirurgie urgente/
hospitalisation pour
affection aigué

A P'admission

Dés la stabilisation du patient,
reprise d’'une alimentation et
d’une hydratation orales

Fig. 1. Frequency (%) of conditions associated with euDKA in patients with T2DM treated with SGLT2i.

Diabetes & Metabolic Syndrome: Clinical Research & Reviews 15 (2021) 102275

Etat fébrile

Dés le début des
symptomes

Dés la résolution des symp-
todmes

Vomissements,
diarrhées, diminu-
tion de la prise
alimentaire

Dés le début des
symptomes

Dés la résolution des symp-
toémes, reprise d’une alimenta-
tion et d’une hydratation
orales

Exercice physique
intense (par
exemple, marathon)

3 jours avant
Iévénement?

24 heures apres I'événement

Rev Med Suisse 2021; 17: 1072-7



Quand arréter certains traitements?

Figure 5: Sick day rules [63-65].

Sick day rules

Vomiting, Diarrhea, Endoscopy, Hospitalization, Operation

Stop Metformin and SGLT-2 inhibitors:
Replace with insulin, if necessary

Prevention of Lactic Acidosis (Metformin)
and
Diabetic Ketoacidosis (SGLT-2 inhibitors)

Risk Factors
Ketoacidosis with SGLT2-inhibitors:
Insulin deficiency during operation, endoscopy, fasting, vomiting, diarrhea
If on insulin: continue insulin and stop SGLT-2 inhbitors immediately
Lactic Acidosis with Metformin:
Main risk factor is chronic kidney disease (eGFR < 30 ml/min) with dehydration
heart failure, lung disease, old age

10
Swiss Med Wkly. 2023;153:40004



Agonistes du récepteur du GLP-1

Exenatide (Byetta) : 5-10 pg 2x/j

Liraglutide (Victoza) : 0.6, 1.2 ou 1.8 mg 1x/j (titration)

Exenatide LAR (Bydureon) : 2 mg 1x/sem

Dulaglutide (Trulicity) : 0.75 ou 1.5 mg 1x/sem

Semaglutide (Ozempic) : 0.25, 0.5 (titration) puis 0.5-1.0 mg 1x/sem
Semaglutide oral (Rybelsus) : 3, 7 (titration) puis 7 ou 14 mg/

— FHG 1

Actions systémiques du GLP-1

RUATESN
7 A sécrétion insuline Asatiété 1};1,:
-~ N Sécrétion glucagon Nappétit 7
Y.
N vidange gastrique ‘ ’N gluconéo-
GLP-1 \ genése
< 2 synthese @

@ J N sécrétion acide
e’
=
7 natriurése ( ' de gycogéne
1\ . Il
)

7 N tension artérielle
7 contractilité myocardique

N oxydation glucose

A lypolyse

11 Rev Med Suisse 2019; 15: 1117-23



Effets des analogues du GLP-1 sur |la sécurité
cardiovasculaire dans le diabete de type 2

Uniquement

AR GLP-1 humain m Déces CV Apoplexie

LEADER
Liraglutide

SUSTAIN
Seémaglutide

REWIND
Dulaglutide

PIONEER
Sémaglutide oral

0.87
(0.78, 0.99)
NNT 53

0.74
(0.58, 0.95)
NNT 30

0.88
(0.79, 0.99)
NNT 71

0.79
(0.57, 1.11)

0.78
(0.66, 0.93)
NNT 77

0.98
(0.65 1.48)

0.91
(0.78 1.06)

0.49
(0.27,0.92)
NNT 100

12

0.86
(0.71 1.06)

0.61
(0.38 0.99)
NNT 91

0.76
(0.62 0.94)
NNT 111

0.74
(0.35 1.57)

Reins
Critére

d'évaluation

comb.

0.54
(0.67, 0.82)
NNT 67

0.64
(0.47,0.77)
NNT 43

0.85
(0.77, 0.93)
NNT 40

nc

Mortalité
globale

0.85
(0.74, 0.97)
NNT 71

1.05
(0.74, 1.50)

0.90
(0.80 1.01)

0.51
(0.31, 0.84)
NNT 71

Durée

d’étude
(années)

3.8

2.1

5.4

1.3



Pour mémoire, les difféerents type d’insulines

Pharmacokinetics of commonly used insulin preparations

(A) Prandial insulin

Insulin type Approximate Effective peak Approximate
onset of action duration of
action*
Lispro, lispro- 15 to 30 minutes 1 to 3 hours 4 to 6 hours
aabc, aspart,
faster aspart,
glulisine¥
Regular 30 minutes 1.5 to 3.5 hours 8 hours
(B) Basal insulin
Insulin type Half-life® Effective peak Approximate
duration of
action”
NPH 4.4 hours 4 to 6 hours 12 hours
Insulin glargine
U-100 12 hours No pronounced 20 to >24 hours
peak
U-300 19 hours No pronounced 20 to >24 hours
peak
Insulin S to 7 hours 3 to 9 hours 6 to 24 hours®
detemir
Insulin 25 hours No pronounced >24 hours
degludec (U- peak
100, U-200)

* Glucose-lowenng action may vary considerably in different individuals or within
the same individual; the duration of action is dose dependent.

€ Lispro-aabce and faster aspart have quicker pharmacokinetic profiles than standard
lispro and aspart.

A In general, it takes 4 half-lives to reach steady state. Dose adjustments should
not be made until after steady state is achieved.

o At higher doses (0.8 units/kg), mean duration of action Is longer and less
variable (22 to 23 hours).

Pharmacokinetic profile of currently available single insulin products

Plasma insulin levels

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

Short (regular U-100)

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

l Long (detemir)
- Long (U-100 glargine)

Ultra-long (degludec)

Ultra-long (glargine U-300)

Time (hours)

e Rapid (aspart, lispro, glulisine, inhaled human insulin)
s Short (regular U-100)
e Mixed short/intermediate (regular U-500)
= == = Intermediate (NPH)
------ Long (detemir)
Long (U-100 glargine)
— Ultra-long (glargine U-300)
s Ultra-long (degludec)

NPH: neutral protamine hagedorn.
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Insuline : oul, Si nécessaire,

mais favoriser les alternatives

o Consider immediate
start of insulin

» Severe hyperglycaemia
» Acute glycaemic dysregulation
* When T1D is suspected

PLACE OF INSULIN'

© |1f not already on GLP-1 RA,
consider use of GLP-1 RA

Consider adding insulin when
personalised HbA,_targets are not
met with strategies described in Fig. &

{

Start using basal insulin*
(10 U or 0.1-0.2 U/kg per day) at
bedtime or more flexibility with
timing for longer-acting analogues

¥

Titrate to FPG target but avoid
overbasalisation of insulin
(consider introduction of CGM)

{

When FPG is on target but
HbA;. or TIR is not

1)

@ When not familiar with insulin use

or when targets not reached, consider
shared care with specialist team

14

. 2

If not already on GLP-1 RA,
consider use of GLP-1 RA

ADD MEALTIME INSULIN UNDER FORM OF:

Basal plus
(progressive addition
of boluses)

Il
MDI (multiple daily
injections)

Diabetologia
https.//doi.org/10.1007/500125-022-05787-2



Les nouvelles recommandations 2023 de I’'ESC

2023 ESC Guidelines for the management of
cardiovascular disease in patients with diabetes

Developed by the task force on the management of cardiovascular

disease in patients with diabetes of the European Society of
Cardiology (ESC)

European Heart Journal (2023) 00, 1-98
https://doi.org/10.1093/eurheartj'ehad 192
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Les nouvelles recommandations 2023 de I’'ESC

Cardiovascular disease Type 2 diabetes mellitus

presentation

Evaluation

i L o | J S

type 2 diabetes mellitus

! ! '

Type 2 diabetes mellitus Type 2 diabetes mellitus Type 2 diabetes mellitus
and ASCVD and HF and CKD
o vedice hartfiire
\To reduce cardiovasciilar risk h sization myall : 'lb I e

mdependent of glucose control with T2DM and HF
' (HFpER HFmrEF HFrEF)

All therapies are recommended independent of glucose control and
in addition to standard of care




Association GLP-1 RA et ISGLT?2

S « Morten Hasselstrgm Jensen,l'z
Risk of Major Adverse e E A4 g He e
Cardiovascular Events, Severe ot Vormeia

Hypoglycemia, and All-Cause
Mortality for Widely Used
Antihyperglycemic Dual and
Triple Therapies for Type 2
Diabetes Management: A Cohort
Study of All Danish Users

https://doi.org/10.2337/dc19-2535

Diabetes Care Publish Ahead of Print, published online April 1, 2020

17



People with event (%)

15 7

10

Association GLP-1 RA et ISGLT?2

MET+DPP-4
MET+SU
MET+SGLT2
MET+GLP-1
MET+BASAL
MET+DPP-4+5SU
MET+SGLT2+GLP-1
MET+GLP-1+BASAL |

Time to MACE

0.0 0.5 1.0 1.9 20 25 30 35 40 4.5 2.0

Time from treatment start (years)
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People with event (%)

80 - |=——— MET+DPP-4
MET+SU
MET+5GLT2
MET+GLP-1
MET+BASAL
MET+DPP-4+5SU
MET+SGLT2+GLP-1

MET+GLP-1+BASAL

40

Time to death

0.0 0.5 1.0 1.5 2.0 25 3.0 3.5

Time from treatment start (years)

4.0

4.5

5.0



En résumé

Effects of glucose-lowering agents on cardiovascular and renal
outcomes in subjects with type 2 diabetes: An updated
meta-analysis of randomized controlled trials with external
adjudication of events

MH-OR, 95%, CI #RCTs (#patients) p

0002040602 1.012 141561820
T

Metformin —e— 0.82[0.63;1.01] 17 (12,471) 0.060
|
GLP-1 RA ot ! 0.88[0.83;0.95] 43 (65,441) <0.001
|
|
SGLT-2i o l 0.85[0.79;0.91] 39(71,328) <0.001
'
DPP-4i - 1.00[0.93;1.07]  66(93,645) 100  [FIGURE1 Effectsof
‘ different classes of drugs on the
risk of all-cause mortality (MH-
E OR, 95% CI: Mantel-Haenszel
Insulin o 0.99[0.91;1.08] 20(22,505) 0.89 odds ratio with 95% confidence
' intervals). DPP-4i, dipeptidyl-
Insulin secretagogues Lo 1.12(1.01,1.24] 43 (45,051) 0.030 peptidase-4 inhibitor; GLP-1 RA,
- glucagon-like peptide-1 receptor

agonists; RCT, randomized

L . 3 controfled trials; SGLT-2i,
Favours Favours sodium-glucose co-transporter-2
(experimental)  (comparators) inhibitor
19

Diabetes Obes Metob. 2023.:25:444-453.



En résumé

Effects of glucose-lowering agents on cardiovascular and renal
outcomes in subjects with type 2 diabetes: An updated

meta-analysis of randomized controlled trials with external

adjudication of events

FIGURE 2 Effects of
different classes of drugs on the
risk of 3-point major adverse
cardiovascular events (MH-OR,
95% CI: Mantel-Haensze! odds
ratio with 95% confidence
intervals). DPP-4i, dipeptidyl-
peptidase-4 inhibitor; GLP-1 RA,
glucagon-like peptide-1 receptor
agonists; RCT, randomized
controlled tnals; SGLT-2i,
sodium-glucose co-transporter-2
inhibitor

Metformin
GLP-1 RA
SGLT-2i

DPP-4i

Insulin

Insulin secretagogues

MH-OR, 95%, CI #RCTs (#patients) p
00 02 04 056 08 10 12 14 16

i
|
i X !
!
!
-
!
N |
T
1
!
1
i
!
it
|
Favours Favours
(experimental) (comparators)

20

0.60[0.47;0.80]
0.89[0.84;0.94]
0.90[0.84;0.96]

1.00[0.94;1.06]

1.03{0.95;1.12]

1.19(1.02;1.39]

2(3,929)  <0.001
20 (56,326) <0.001
8(52,111)  <0.001
26(70,023)  0.97
8(20,077)  0.42
12 (21,441)  0.020

Diabetes Obes Metob. 2023.:25:444-453.



En résumé

Table 2—Considerations for selecting glucose-lowering agents in patients with T2D and CKD (2,17)

. Glucose- - :

Progression  Agcyp  Heartfailure  lowering  HyPoglycemia  Weight Cost

of CKD efficacy risk effects

Metformin Neutral Potential Potential Neutral

benefit benefit
GLP-1 receptor : Potential R
e - ; Potentlal risk®

DPP-4 inhibitors Neutral Neutral (saxagliptin) Intermediate Neutral High

- High (analogs)
Insulin Neutral Neutral Neutral High Gain

Sulfonylureas Neutral Neutral Neutral ——

Potential
Thiazolidinediones Neutral benefit Increased risk Gain
(pioglitazone)

a-Glucosidase : : S T
inhibitors et Bl Nets SliE

Intermediate

Neutral Potential risk or high cost to patient

Potential benefit or intermediate glucose-lowering efficacy - Increased risk for adverse effects

- Benefit (organ protection, high efficacy, low hypoglycemia risk, weight loss, or low cost)

3Benefit supported by primary and secondary outcome data. "Benefit supported by secondary outcome data. “Benefit or risk is agent specific. ASCVD,
atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DPP-4, dipeptidyl peptidase 4; GLP-1, glucagon-like peptide 1; SGLT2, sodium—

glucose cotransporter 2. 21 Diabetes Care 2022:45:3075-3090



En conclusion

* Les analogues du GLP-1 (ainitier seulement en cas d’IMC 2 28 kg/m?)
et inhibiteurs du SGLTZ2 présentent un avantage en cas de maladie
cardiovasculaire averee, d’insuffisance cardiague et/ou d’atteinte
rénale et représentent dés lors des médicaments de 2¢™¢ ligne aprées
la metformine.

- La combinaison analogues du GLP-1/inhibiteurs du SGLT2 ne peut
pas se faire, en principe, sans demande prealable a I'assurance
maladie. Cependant, cette combinaison represente le futur de la prise
en charge de nos patients diabétiques.

* La prise en charge actuelle du diabete s’intéresse a la prevention
complications et n’est plus uniguement glucocentrique.
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Merci de votre attention!
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