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* Worldwide, the number of adults with diabetes
IS expected to reach 366 million by 2030.

* Epidemiological evidence indicates that type 2
diabetes is an independent risk factor for
cardiovascular disease and microvascular
complications, such as retinopathy.

 The rate of cardiovascular diseases Is about
twice as high in people with diabetes than
without.



Essential glossary

Type 1 diabetes, insulin dependent (IDDM), insulinopenic, iodiopathic or immunomediated

Type 2, non-insulin dependent (NIDDM), normal or high levels of insulin, based on
peripheral insulin resistance

Gestational diabetes

Insulin Resistance : the aetiology of type 2 diabetes mellitus (T2DM) is intricate and
multifaceted, but virtually all patients contend with both relative insulin deficiency and
insulin resistance to varying degrees.

Glucotoxiciyty (oxidative stress) The resulting hyperglycemia can facilitate B-cell failure in
the pancreas and worsen insulin resistance, thus triggering a cycle of impaired metabolism
and glucotoxicity.

Pancreatic dysfunction: increased apoptosis of B-cells, diminished B-cell mass and reduced
gene transcription, synthesis and secretion of insulin.




Hyperglycemia: Plasma glucose levels over 101 mg/dl, HbAlc levels over 6%

Glycusuria: glucose is present in the urine

Polyuria: excessive urine production/elimination

Polydispsia: excessive thirst

Diabetic Microcomplications: alteration of the basal membrane structure/function of
microvessels (retinopathy and/or nepropathy, neuropathy)

Diabetic Macrocomplications: atheriosclerotic disease of large vessels (cardiovascular
risk)




Clinical condition of hyperglycemia

* Current guidelines recommend a target glycated haemoglobin
level (HbA1c) of 7% or less.



The lesson from UKPDS

(1998 + 2008)

A statistically significant reduction in the rate of microvascular
and renal events after intensive glycaemic control was reported
in the United Kingdom Prospective Diabetes Study (UKPDS) 33
on intensive blood glucose control with sulfonylureas or insulin

compared with conventional treatment and risk of complications
in patients with type 2 diabetes

The results of major randomised clinical
trials on the benefits, in respect of
diabetes complications, of treatments are,
however, controversial.




Meta-Analysis (BMJ 2011)

The overall results of this meta-analysis show limited benefits of
intensive glucose lowering treatment on all cause mortality and
deaths from cardiovascular causes.

We cannot exclude a 9% reduction or a 19% increase in all cause
mortality and a 14% reduction or a 43% increase in cardiovascular
death.

The benefit:risk ratio of intensive glucose lowering treatment in the
prevention of macrovascular and microvascular events remains
uncertain.

The harm associated with severe hypoglycaemia might
counterbalance the potential benefit of intensive glucose lowering
treatment.

More double blind randomised controlled trials are needed to
establish the best therapeutic approach in people with type 2
diabetes




Worldwide trends in diabetes since 1980: a pooled analysis of @k ®
751 population-based studies with 4-4 million participants o

NCD Risk Factor Collaboration (NCD-RisC)* m

Summary

Background One of the global targets for non-communicable diseases is to halt, by 2025, the rise in the age- Lancet 2016,387: 1513-30
standardised adult prevalence of diabetes at its 2010 levels. We aimed to estimate worldwide trends in diabetes, how Pubiished oniine

likely it is for countries to achieve the global target, and how changes in prevalence, together with population growth April6 2016

. . - . bt e doi_org/10.1016/
and ageing, are affecting the number of adults with diabetes. $0140-6726(16)00615-8

Interpretation Since 1980, age-standardised diabetes prevalence in adults has increased, or at best remained
unchanged, in every country. Together with population growth and ageing, this rise has led to a near quadrupling of
the number of adults with diabetes worldwide. The burden of diabetes, both in terms of prevalence and number of
adults affected, has increased faster in low-income and middle-income countries than in high-income countries.

Funding Wellcome Trust.



The physiological balance between insulin and glucagon is
essential for normal metabolic control

Insulin® Glucose Glucagon®
(plasma concentration) (plasma concentration) (plasma concentration)

— +

*Insulin and glucagon secretion are also influenced by other nutrients, hormones, and neural input
Adapted from Berne RM, Levy MN, eds. Physiology. St. Louis, Mo: Mosby, Inc; 1998:822-847.



Substrate cycles as glucose-derived signals
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Pancreatic Islet Hormones Are Critical for Normal
Glucose Tolerance now including also the gut
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Pancreatic Islet and Gut endocrine Function Dysfunction Leads to
Hyperglycemia in T2DM
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HGO = hepatic glucose output
Adapted from Ohneda A, et al. J Clin Endocrinol Metab.
1978;46:504-510; Gomis R, et al. Diabetes Res Clin Pract. 1989;6:191-198.



Pancreatic Islet Function Deteriorates Over Time, Causing
Disease Progression

Glucose /

Postprandial glucose
Fasting glucose

Insulin

Insulin resistance
=== |nsulin secretion

Inadequate Decreasing
B-cell function B-cell function

Microvascular changes ]
Macrovascular changes -

Prediabetes

IFG = impaired fasting glucose; IGT = impaired glucose tolerance; NGT = normal glucose tolerance
Adapted from Rickheim P, et al. Type 2 Diabetes BASICS. 2nd ed. Minneapolis, Minn: International Diabetes Center; 2000.
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Structural and functional changes in
pancreatic islets in T2DM

Disorganized and misshapen
Marked reduction in B-cell number (apoptosis)
and volume

a cells hypertophy
Amyloid plaques

Functional changes:

a/f

reduced o cells sensitivity to glucose
reduction of insulin secretion
Increased hepatic glucose ouput



Clinical Research Study/Pharmacologic Management of Type 2 Diabetes Mellitus S5
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Figure 1. The ominous octet showing the mechanism and site of action of glucose-lowering medications based on pathophysiologic disturbances present in
T2DM.' * DPP-4i = dipeptidyl peptidase-4 inhibitor; GI = gastrointestinal; GLP-1 RA = glucagon-like peptide-1 receptor agonist; HGP = hepatic glucose
production;: MET = metformin: QR = quick release: SGLT2i = sodium glucose cotransporter 2 inhibitor; T2DM = type 2 diabetes mellitus; TZD = thia-
zolidinedione. Adapted from DeFronzo RA, Eldor R, Abdul-Ghani M. Pathophysiologic approach to therapy in patients with newly diagnosed type 2 diabetes.
American Diabetes Association. 2013 Copyright and all rights reserved. Material from this publication has been used with the permission of American Diabetes
Association. Available at: http://care.diabetesjournals.org/content/36/Supplement_2/S127.



La terapia farmacologica del diabete

Ipoglicemizzanti
parenterali

o formulazioni di insulina e di analoghi dell'insulina, per il
trattamento del paziente tipo 1, diabete gravidico e tipo
2,

¢ analoghi del GLP-1 o agonisti del recettore per il GLP-1
(GLP-1R), diabete tipo 2

orali

o sulfaniluree e derivati acido benzoico ad esclusiva
indicazione per il diabete tipo 2;



Terapia farmacologica del diabete

anti-iperglicemizzanti orali: metformina e inibitori della
dipeptidil-dipeptidasi- 1V (DPPIV; esclusiva indicazione per il
diabete tipo2);

(insulino-sensibilizzanti: tiazolidindioni, esclusiva indicazione
per il diabete tipo2)

inibitori dell’ assorbimento del glucosio a livello intestinale:
acarbosio

Farmaci che inducono glucosuria: inibitori della riassorbimento
del glucosio a livello renale

farmaci della terapia di fondo delle complicanze



Curr Cardiol Rep (2013) 15:327
DOI 10.1007/s11886-012-0327-1

DIABETES AND CARDIOVASCULAR DISEASE (S MALIK, SECTION EDITOR)

Cardiovascular Effects of Anti-Diabetic Medications
in Type 2 Diabetes Mellitus

Samar Singh - Jyoti Bhat - Ping H. Wang
known to lower Alc by approximately 0.5-1.4 % [27]. The

three drugs 1n this category that have been introduced in the
United States are troglitazone, rosiglitazone, and pioglita-
zone. Of these three, troglitazone was removed from the
market i 2000 due to hepatoxicity, and rosiglitazone and
pioglitazone both have black box warnings due to being
linked with congestive heart failure. Because of recent
studies, there has been a great deal of skepticism mn using
TZDs mostly due to concern of congestive heart failure
and increased risk of myocardial infarction with rosiglita-
zone and now a concern of bladder cancer with pioglita-
zone. Surprisingly, according to the AHA/ADA consensus



Ipoglicemizzanti



Insulin signalling and glucose uptake in muscle and adipose cells
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Insulin and muscle contraction: two pathways to
stimulate glucose uptake
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Insuline ricombinanti

e Insuline a breve o rapida durata d'azione. Sono preparazioni di insulina
complessata con Zn da somministrare 45-30 min prima del pasto con 5-8 h di
durata d'azione.

e Insuline ad azione intermedia. Insulina con cinetica di solubilizzazione piu graduale
dopo iniezione. Si tratta di 2 formulazioni: Zn-insulina complessata con protamina,
proteina basica, stabilizzata a pH neutro (insulina Hagedorn; NPH, isofano
insulina). Durata d'azione dell'ormone fino a 24h.

e Insulina ad azione lenta. Si tratta di miscugli di insulina cristallina (ultra-lenta) e
amorfa (semilenta) anche fino a 36 h di durata ma picchi ematici bassi che si
mantengono abbastanza costanti.




Gli analoghi rapidi

e Lyspro insulina: insulina con modificazione della molecola di
insulina introducendo sulla catena B una lisina in posizione 28
e una prolina in 29. Alla Lyspro viene poi aggiunta protamina
a varie percentuali per modificare le caratteristiche
farmacocinetiche




Analoghi lenti

Glargina (3 aminoacidi diversi rispetto alla insulina nativa):
con queste modificazioni si ottiene un inizio di azione piu
lento ma effetto costante, senza picco ematico, per una
durata anche fino a 24 ore. Ha efficacia ipoglicemizzante e
riduzione della HbA,_ simile alla NPH con minore incidenza
di eventi ipoglicemici notturni.

Detemir: ottenuta per rimozione della treonina nella
catena P (posizione 30) e acilazione di un residuo di lisina
(B29) mediante acido miristico. Questa acilazione stabilizza
la associazione della molecola di insulina e permette un
unico legame insulina-albumina responsabile di un lento
assorbimento dai depositi sottocutanei prolungando cosi la
durata d'azione. Insulina detemir riduce la variabilita inter-
individuale nel profilo




Questa acilazione stabilizza la associazione della
molecola di insulina e permette un unico legame
insulina-albumina responsabile di un lento
assorbimento dai depositi sottocutanei prolungando
cosi la durata d'azione. Insulina Detemir riduce la
variabilita inter-individuale nel profilo
farmacocinetico e farmacodinamico della insulina.



Lyspro o Aspart vs insulina umana

| confronti tra insulina Lispro o Aspart e insulina umana regolare non hanno
evidenziato differenze statisticamente significative in termini di HbA1c,
ipoglicemia severa (notturna e diurna)

Detemir vs. insulina neutra
Gli studi indicano una minore incidenza di ipoglicemia notturna con
insulina Detemir. Invece nei casi in cui e stato associato un
ipoglicemizzante orale la differenza nell’HbA1c era a favore della
associazione detmir con insulina protamina neutra di Hagedorn

Detemir vs. Glargina
non ci sono evidenza a sostegno di differenze significative in termine di efficaciae
di incidenza di eventi ipoglicemici




Non sono disponibili dati sufficienti per stabilire se
gli analoghi abbiano un profilo migliore rispetto
alle insuline convenzionali nella riduzione delle
complicanze del diabete o in termini di mortalita.

In studi di confronto tra insulina Lispro o Aspart e
Insulina umana regolare, condotti su donne
gravide con diabete di tipo 1 o diabete
gestazionale, non sono state osservate differenze
statisticamente significative in termini di HbAlc,
Ipoglicemia severa, notturna e totale.




Apart from the well-known side effects of insulin thera-
py, 1.e. hypoglycemia and weight gain, there have been
concerns about the mitogenic potency of high levels of
circulating insulin, and particularly 1G. The FDA recently
issued a communication to inform the public about four
published observational studies, three of which suggested
an increased risk of cancer associated with the use of IG
[123], but due to methodological limitations, the data was
considered inconclusive. Additional review of a 5-year ran-



Sulfaniluree (SVU)

The sulfonylureas were introduced in the 1940s and, there-
fore, may be regarded as the oldest available oral antihyper-
olycemic drugs. Sulfonylurea stimulate insulin secretion by
closing the ATP-dependent potassium (K, pp)-channels on
the beta-cell surface [21], in a glucose-independent manner.



Formula Generale

@)
R, SO,NHCNH— R,
Cl H,C — —— C,Hg Tolbutamide
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CONH(CH,), @ Gliburide
OCH,
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Figura 1. Struttura chimica delle varie SU.




RECETTORE
SULFANILUREA
(SUR)

Kir 6.2

sulfanilurea diazoxide

&

v

Kir6.2SUR1A

Struttura molecolare del monomero K* ATP-recettore alle sulfaniluree nella cellula f pancreatica




INDICAZIONI

e SULFANILUREE

— Generali:

Diabete mellito non insulino-dipendente non controllabile con la sola
dietoterapia.

— Appropriatezza di uso:

Episodi ipoglicemici: ridotti con glipizide (t 1/2 breve) e gliquidone (risposta
insulinemica piu fisiologica).

Potenza di effetto: glibenclamide e glipizide equipotenti con effetto superiore
alle altre sulfaniluree.

gliclazide usata in IR di grado lieve e moderato.

In sostituzione a sulfaniluree di ridotta efficacia: glibenclamide.

Associazioni con insulina: glibenclamide, gliciclamide.

Compliance: clorpropamide in pz con scarsa compliance.



CONTROINDICAZIONI

e SULFANILUREE

— Generali:

Diabete insulino-dipendente
Gravidanza

Allattamento

Insufficienza surrenale

— Specifiche:

e clorpropamide: grave ipotiroidismo.

* clorpropamide, glimepiride, gliciclamide, glibenclamide in IR e
insufficienza epatica.



REAZIONI AVVERSE

SULFANILUREE
poglicemia
ncremento ponderale
Discrasie ematiche

Sindrome di inappropriata secrezione di
ADH (SIADH)




Increased risk of stroke in patients with chronic kidney disease after
recurrent hypoglycemia. Neurology. 2014, 83:686-94.



http://www.ncbi.nlm.nih.gov/pubmed/25031280
http://www.ncbi.nlm.nih.gov/pubmed/25031280

Interazioni farmacologiche delle SU

Farmaci che spiazzano le SU dalle proteine plasmatiche

salicilati, warfarin, antiepilettici, antibiotici sulfamidici per la loro
analogia strutturale con le SU.

aumento dell'effetto ipoglicemizzante.



Interazioni Farmacologiche delle SU

Farmaci che interferiscono con la frequenza di chiusura/apertura
del canale al K+ della cellula b pancreatica: il diazossido e
alcuni diuretici tiazidici, farmaci che aprono i canali al K+,

riducono |'effetto ipoglicemizzante delle SU.

Farmaci che interferiscono con I'assorbimento intestinale delle
SU: colestiramina, antiacidi

Farmaci che potenziano l'azione delle SU agendo su recettori che
controllano il rilascio di insulina:

B bloccanti, a agonisti, inibitori delle mono aminossidasi (iIMAO).

Farmaci che alterano la potenza terapeutica delle SU con
meccanismo non conosciuto: fluorochinoloni, enalapril,
gemfibrozil, trimetoprin.



Diabetologia. 2014 Sep 10 [Epub ahead of

print]

Sulfonylurea in combination with
Insulin is associated with increased
mortality compared with a
combination of insulin and
metformin in a retrospective
Danish nationwide study.


http://www.ncbi.nlm.nih.gov/pubmed/25205223

Benzoic Acid Derivative (Repaglinide)

Mechanism of Action. Repaglinide is a benzoic acid
derivative that also stimulates insulin secretion by
interacting with the ATP-sensitive K+ channels but
via an apparently different receptor than the
sulphonylureas. It is, therefore, regarded as a non-
sulphonylurea insulin secretagogue.



From popular medicine...

Historical accounts reveal that type 11 diabetes
existed long ago, and medicinal plants have
been used for many millennia to treat this
disease.

To date, the anti-diabetic activities of well over
1200 traditional plants has been reported,
although scant few have been subjected to

rigorous scientific evaluation for safety and
efficacy in humans.



Galega
officinalis

Famiglia: Leguminose
Nome volgare: Galega.capraggine

Caratteristiche: Pianta erbacea perenne Habitat: Luoghi umidi ed
erbosi.0-1300 m. Maggio luglio

Proprieta farmaceutiche: rinfrescanti. (Droga usata: parte aerea della
pianta).



Galega’s juce

Ricco In derivati guanidinici tra cul

Metformin



Metformin

Approved by the FDA for use in the United States in
1995.

Its primary effect is to enhance insulin-mediated
inhibition of hepatic glucose production and
stimulation of glucose transport into muscle.



Mechanism of action

Liver
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This biguanide, which 1s derived from extracts of the French
Lilac [12], remains the first choice agent for treatment of
T2DM worldwide, because of its efficacy, low cost, weight
neutrality, no increased risk of hypoglycemia, and most
importantly, its proven long-term efficacy on outcome |13,



IFIEYOLrOPIC ENfECLS

eIncrease of GLP-1 secretion
Reduction of LDL-cholesterol
Reduction of PAI-1

Polyistic ovaric syndrome
*Reduction of insulin levels
*Reduction of body weight
*Reduction of SP



Other effects of metformin

e Reduces lipolysis contributing to reduce free
fatty acids

e Reduces uncoupling proteins activity
potentially triggering metabolic acidosis



CONTROINDICAZIONI

Gravidanza
Allattamento
Insufficienza epatica
Insufficienza surrenale

Malattie cardiovascolari e respiratorie (con
ipossia tissutale)

Alcolismo
Acidosi metabolica



REAZIONI AVVERSE

Disturbi gastrointestinali
Acidosi lattica (rara)
Riduzione dei livelli di vit.B,,



Metformin and Cancer

Metformin and Cancer Occurrence In
Insulin-Treated Type 2 Diabetic Patients

Several studies have shown that metformin is
assoclated with reduced cancer-related morbidity
and mortality, due to improvement in insulin
sensitivity or to the activation of AMP-activated
protein Kinase

Matteo Monami_et al 2011Diabetes Care January vol. 34 no. 1 129-131



http://care.diabetesjournals.org/search?author1=Matteo+Monami&sortspec=date&submit=Submit
http://care.diabetesjournals.org/search?author1=Matteo+Monami&sortspec=date&submit=Submit

Farmaci che potenziano |'efficacia delle incretine

Incretin-based therapies
Injectable GLP-1 analogs or GLP-1 Receptor

agonists

Inhibitors of DPP-IV



Pancreatic Islet Cells are Targets for
Incretin Hormones

Food
intake

Incretin Response  Pancreatic Islet

GLP-1=Glucagon-Like Peptide-1
Adapted from Drucker D. Diabetes Care. 2003;26:2929-2940. Wang Q, et al. Diabetologia. 2004;47:478-487.



L'effetto insulinotropo di GLP-1 & mediato dal glucosio

Canale al

D

/

Trasportatore
Glucosio

Gromada J, et al. Pflugers Arch — Eur J Physiol. 1998;435:583-594; MacDonald PE, et al. Diabetes. 2002;51:5434-S442.



Figura 2

Exenatide (Exendin-4)

— Versione sintetica del peptide trovato

nelle ghiandole salivari della Gila
monster

— Circa 50% identico con GLP-1umano

Si lega a recettori per il GLP-1 sulle
cellule n B cells in vitro

-Resistente alla inattivazione da
parte della DPP-IV

Exenatide HGEEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS—NH2

SLP-l HAiGTFTSDVSSYLEGQAAKEFIAWLVKGR—NH2
uman

Sito di inattivazione da parte
della DPP-IV



Exendin-4 (Exenatide; Byetta)

Stimulates secretion of insulin in the presence of
elevated blood glucose, but not during periods
of hypoglycemia.

The peptide modulates gastric emptying to slow

the absorption of ingestion of nutrients into the
blood stream.

53% sequence identity to native GLP-1
(antibodies?)



Long-acting GLP-1 analogues

v'Liraglutide is a GLP-1 analog that shares
97% sequence identity to native GLP-1
The addition of a C16 fatty acid side
chain enables once-daily dosing of liraglutide
by prolonging its duration of action
to over 24 h
v Once weekly exenatide LAR (2 mg)



Clinical use

Liraglutide 1.8 mg reduced HbA1c by 0.33% more than exenatide 10 ug
twice daily. Liraglutide led to similar improvements in HbAlc compared
to sulphonylureas but reduced it more than sitagliptin and rosiglitazone.

Both exenatide and liraglutide led to greater weight loss than most active
comparators, including in participants not experiencing nausea.

Hypoglycaemia occurred more frequently in participants taking
concomitant sulphonylurea.



Liraglutide as monotherapy in doses of 0.9 mg or above
showed a significantly superior reduction in HbA1C
compared to monotherapies with glimepiride or glyburide.

When liraglutide was used as add-on therapy to glimepiride
In doses of 1.2 mg or above, the reduction of HbA1C was
greater than that in the combination therapy of glimepiride

and rosiglitazone



In clinical practice, liraglutide is a potent anti-
diabetic drug whether given in combination with
oral agents, insulin or following substitution of

Exenatide.

It lowers weight,

HBAc, systolic blood pressure, reactive C protein
and triglyceride

Varanasi et al., Endocr Pract. 2011



http://www.ncbi.nlm.nih.gov/pubmed/21856595
http://www.ncbi.nlm.nih.gov/pubmed/21856595

The NEW ENGLAND
JOURNAL of« MEDICINE

ESTABLISHED IN 1812 JULY 28, 2016 VOL. 375 NO. 4

Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes

Steven P. Marso, M.D., Gilbert H. Daniels, M.D., Kirstine Brown-Frandsen, M.D., Peter Kristensen, M.D., EM.B.A.,
Johannes F.E. Mann, M.D., Michael A. Nauck, M.D., Steven E. Nissen, M.D., Stuart Pocock, Ph.D.,
Neil R. Poulter, F.Med.5ci., Lasse S. Ravn, M.D., Ph.D., William M. Steinberg, M.D., Mette Stockner, M.D.,
Bernard Zinman, M.D., Richard M. Bergenstal, M.D., and John B. Buse, M.D., Ph.D.,
for the LEADER Steering Committee on behalf of the LEADER Trial Investigators*




A Primary Outcome
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Liraglutide and B-cell mass

Liraglutide increased the B-cell mass by upregulating -
cell proliferation and that the proliferative action of
liraglutide 1n B cells was mediated by activation of PI-
3K/Akt, which resulted in inactivation of FoxO1 and
decreased p27.

Fang et al., Mol Med Report. 2011



http://www.ncbi.nlm.nih.gov/pubmed/21964769
http://www.ncbi.nlm.nih.gov/pubmed/21964769
http://www.ncbi.nlm.nih.gov/pubmed?term="Fang D"[Author]
http://www.ncbi.nlm.nih.gov/pubmed/21964769

Liraglutide long acting (LAR) antiobesity and in the prevention of type 2
diabetes

e Liraglutide ha dimostrato di ridurre efficacemente il peso corporeo, ma anche di mantenere
il calo ponderale ottenuto significativamente superiore a 3 anni rispetto al solo intervento
sullo stile di vita (—6-1 [SD 7-3] vs —=1:9% [6-3], p<0-0001).

e Viene anche mantenuta la perdita di peso ottenuta mediante una dieta a basso contenuto
calorico (81.4 versus 48.9%; P<0.0001), con un ulteriore decremento ponderale (+6.2% [S.D.
7.3] liraglutide vs. + 0.2% [S.D. 7.0] placebo, p<0.0001) (3).

e Infine, dati recenti hanno mostrato la superiorita di Liraglutide 3 mg, associata a
modificazioni dello stile di vita, rispetto alle sole modifiche dello stile di vita, nel ridurre la
comparsa di diabete nei soggetti obesi (HR 0-21 (95% CI 0-13— 0-34). In tutti gli studi del
programma SCALE sono emersi ulteriori benefici cardio-metabolici (riduzione della pressione
arteriosa, della circonferenza vita, miglioramento del profilo lipidico).

Obesity Management Task Force of the European Association for the Study of Obesity. European
Guidelines for Obesity Management in Adults, Obes Facts 2015;8:402-424

3 years of liraglutide versus placebo for type 2 diabetes risk reduction and weight management
in individuals with prediabetes: a randomised, double-blind trial, Lancet. 2017 Feb 22. pii:
S01406736(17)30069-7



Liraglutide

 Like other GLP-1 analogs it delays gastric
emptying, potentially affecting absorption of
concomitantly administered oral drugs.

on the pharmacokinetics of the
components of an oral

contraceptive

(ethinyl estradiol/levonorgestrel).




GLP-1 is Rapidly Degraded by the DPP-IV
enzyme
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DPP-IV inhibitors (incretin mimetics)

These compounds may play an important role in the treatment of patients
with T2DM as their potential effects go beyond glucose-lowering (weight loss,
potential improvement of cardiovascular risk factors). However, to better
understand their place in the management of T2DM, further experimental
and clinical prospective studies are required.

Diabetes Metab. 2011; 37:477-88.



http://www.ncbi.nlm.nih.gov/pubmed/21871831

What Is DPP-IV?

e A serine protease widely distributed throughout the body WITH restricted
substrate specificity: 80 AA < PEPTIDES>30 AA

e |t Cleaves N-terminal amino acids of a number of biologically active
peptides, including GLP-1 and GIP, substance P and NPY

e DPP-|V effects on GLP-1 and GIP proven to play a key role in incretin activity
and glucose homeostasis

— Inactivates GLP-1 >50% in ~1-2 min

— Inactivates GIP >50% in ~7 min

DPP-4 = dipeptidyl peptidase-4; GIP = glucose-dependent insulinotropic peptide; GLP-1 = glucagon-like peptide-1; t¥2 = half-life
Adapted from Ahrén B. Curr Enzyme Inhib. 2005;1:65-73.



DPP-IV Inhibition enhances the
physiological effects of incretin hormones

Further impaired VA ICIRVIIN= V1T
slet function

T Glucagon

Improved islet
function

\

J Glucagon

HGO = hepatic glucose output
Adapted from Unger RH. Metabolism 1974;23:581-593



Vildagliptin

e il primo inibitore della DPP-1V della serie delle gliptine approvato in
Italia. Vildagliptin aumenta la semivita del GLP-1 e dell'altra
incretina, il peptide insulinotropo GIP. Attraverso questa azione si
ottiene il beneficio sul controllo glicemico e sulla riduzione della

glicata.

Molti altri:
Sitagliptin
Saxagliptin
Linagliptin
Alogliptin



Vildagliptin

presenta un rapido assorbimento per via orale (tmax 1.5-2.0 ore)
e rapidamente eliminata per via renale (t,/, di circa 2 ore). Per la
sua breve emivita non si osservano fenomeni anche dopo
somministrazione di multidose.

Vildagliptin (da 25 to 200 mg) produce una inibizione rapida e
quasi totale (>95%) della DPP-IV per almeno 4 ore con associato
un aumento delle concentrazioni plasmatiche di GLP-1.
Vildagliptin non produce modifiche della glicemia e dell'insulina

plasmatica in pazienti non diabetici.



(Light) Concerns...

o The most commonly seen adverse effect of
vildagliptin in patients with type 2 diabetes is stuffy
or runny nose and sore throat

o DPP-IV scavenges substance P

o DPP-4 attenuates the pro-inflammatory actions of
substance P (associated with oedema and pain)

¢ The role of DPP-IV inhibition in patients with
rheumatoid arthritis

¢ DPP-IV scavenges substance NPY
o pressor effects?



Indicazioni

Come per exenatide anche la somministrazione di vildagliptin si correla
ad un miglioramento della funzione pancreatica e riduce la progressione
della disfunzione pancreatica diabetica.

Trattamento farmacologico del diabete tipo 2 in combinazione con
metformin  (peraltro inibitore della DPP-1V), sulfoniluree o
thiazolidinedioni in pazienti con inadeguato controllo glicemico con la
sola monoterapia.

Non modifica sostanzialmente il peso corporeo .



The cardiovascular protection of gliptins, if
any, is not a class effects

DPP-4 inhibition with saxagliptin did not
increase or decrease the rate of ischemic
events, though the rate of hospitalization for
heart failure was increased.

Although saxagliptin improves glycemic control,
other approaches are necessary to reduce
cardiovascular risk in patients with diabetes

(N EnglJ Med. 2013;369:1317-26)
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Sitagliptin on Cardiovascular Outcomes in Type 2
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A Primary Cardiovascular Outcome

B Secondary Cardiovascular Outcome
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Conclusions

Among patients with type 2 diabetes and established cardiovascular, adding
sitagliptin to usual care did not appear to increase the risk of major adverse
cardiovascular events, hospitalization for heart failure, or other adverse events
disease, adding sitagliptin to usual care did not appear to increase the risk of

major adverse cardiovascular events, hospitalization for heart failure, or other
adverse events.

The NEW ENGLAND

JOURNALof MEDICINE



Adverse effects

Concern has been raised about a possible as-
sociation between incretin-based therapies and
adverse pancreatic effects.” Although acute pan-

creatitis was uncommeon, it occurred more often
in the sitagliptin group, but the difference was

not significant. Pancreatic cancer was also un-
common and occurred more often in the place-
bo group, but again the difference was not sig-
nificant.

*1 l J. 11 &l .J 1. J. 11
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DIABETES DRUGS

Has pancreatic damage from glucagon suppressing
diabetes drugs been underplayed?

Incretin mimetics have been called “the darlings of diabetes treatment” and they may soon also be
licensed for treating obesity. But a BMJ investigation has found growing safety concerns linked to
the drugs’ mechanism of action. Deborah Cohen asks why patients and doctors have not been
told.

Deborah Cohen investigations editor

BMJ, London WC1H 9JR, UK



New Approaches to Harnessing Incretins for
Improved Glucose Control

DPP-4 Inhibitors (incretin _
mimetics)
* Significant HbAlc reduction * Significant HbAlc reduction
* Weight neutral * Weight loss (satiety)
* Oral administration * Injection
* Almost no Gl side effects * Higher rate of Gl side effects
* GLP-1 and GIP effects * GLP-1 effects only
* Very low rate of hypoglycaemia | ® Higher rate of hypoglycaemia in
combination with SUs

Gl = gastrointestinal



SGLT2 inhibition: a paradigm shift for a novel
strategy for diabetes treatment

Bristol-Myers Squibb and AstraZeneca Collaboration

Bristol-Myers Squibb and AstraZeneca entered into a collaboration
In January 2007 to enable the companies to research, develop and
commercialize select investigational drugs for type 2 diabetes. The
Bristol-Myers Squibb/AstraZeneca Diabetes collaboration is
dedicated to global patient care, improving patient outcomes and
creating a new vision for the treatment of type 2 diabetes.



The kidney has a key role in regulating glucose levels by
mediating the re-absorption of glucose back into the plasma
following filtration of the blood

* SGLTs activity represent a crucial evolutionary
adaptation aimed to maintaining glucose
homeostasis and to retaining calories;

e Diabetic patients have increased capacity for renal
glucose reabsorption.



 The kidney is well engineered to perform coupled glucose and
sodium reabsorption. In the S1/52 segment of the proximal tubule,
a member of the sodium glucose transporter (SGLT) family of
transmembrane proteins, SGLT-2—encoded in the SLC5 gene—is
expressed at high levels and co-transports filtered glucose and
sodium into the tubular cell cytoplasm.

* Downstream to the S1/52 segment along the S3 segment of the
proximal tubule, another SGLT isoform—SGLT-1, abundantly
expressed in the enterocyte—also performs coupled sodium-
glucose co-transport.

* At the basolateral membrane of the tubular cell, a glucose
transporter of a different family, GLUT-2, affects the transfer of
intracellular glucose to the interstitium by a facilitated transport
process (via Na*-K*-ATPase).



Plasma glucose is filtered freely through the glomerular
barrier

* |na 70-kg adult with a glomerular filtration rate of 120 mL -
min per 1.73 m? and an average, around-the-clock plasma
glucose concentration of 120 mg/dL (6.7 mmol/L), ~200 g
of glucose are transferred daily from the bloodstream into
the preurine.

* If nothing else happened, the whole-body mass of free
glucose (some 20 g in a distribution volume of 250 mL/kg)
would be emptied out in less than 3 h.

 What prevents this catastrophe is, on the one hand,
virtually complete glucose reabsorption at the level of the
kidney and on the other hand, a precisely matched
modulation of endogenous glucose release (chiefly by the
liver and possibly also by the kidney itself).







Development: from Phlorizin to Dapaglifozin

Isolated in 1835 by French chemists from the root bark of the
apple tree and then characheterized as a potent inhibitors of
SGLT2 and SGLT1;

In euglycemic hyperinsulinemic clamp studies phlorizin
normalised insulin sensitivity in diabetic rats, produced
glycusuria, normalised fasting and post-prandial plasma
glycemia and reversed insulin resistance



Renal glucose handling.
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A paradigm shift

Glycosuria has gone a long way from a mere symptom
of decompensated diabetes to a tool to learn more
physiology and, in all likelihood, to help to treat glucose
toxicity in man.



FORXIGA™ (dapagliflozin) approved in EU for
treatment of type 2 diabetes (nov. 2012)

FORXIGA was discovered by Bristol-Myers Squibb and is the latest
product to be approved under the collaboration between Bristol-
Myers Squibb and AstraZeneca, to research, develop and
commercialise select investigational drugs for type 2 diabetes.

FORXIGA tablets are approved as a once-daily oral medication in
adult patients with type 2 diabetes to improve glycaemic control:

As a monotherapy, when diet and exercise alone do not provide
adequate glycaemic control in patients for whom use of metformin
is considered inappropriate due to intolerance;

In combination with other glucose-lowering medicinal products
including insulin, when these, together with diet and exercise, do
not provide adequate glycaemic control.

FORXIGA is not indicated as a weight loss product or for the
management of obesity or high blood pressure, and has only been
studied for the treatment of type 2 diabetes.



 complete blockade of renal glucose reabsorption is never
achieved with selective SGLT-2 inhibition. Even SGLT-2-null
mice reabsorb one-third of the filtered glucose and
dapaglifozin causes at most ~50% inhibition at the highest
doses , whereas the nonselective inhibitor, phlorizin,
completely blocks reabsorption.

* Perhaps SGLT-1 plays a greater role in the kidney than
previously thought .

* Regulation of SGLT-2 expression by glycemia, binding
kinetics of glucose and inhibitor concentrations in the
lumen of the proximal tubule, and the impact of declining
glomerular filtration are additional levels of complexity that
need to be explored



FDA approves new diabetes drug, canagliflozin,
despite CV concerns
March 29, 2013

Canagliflozin is the first in a new class of drug, an oral
inhibitor of sodium glucose cotransporter 2 (SGLT?2).
Inhibition of SGLT2 reduces resorption of glucose in the
Kidney, resulting in increased urinary glucose excretion, with a
consequent lowering of plasma glucose levels as well as
weight loss.



Table 1

Pharmamkinetics of SGLT2 inhibitors in normal mice.

Crmax (ng/mL) (nglg tissue) Trmax (h]) tiz (h) AlCo zs n (ng-h/mL) (ng-h/g tissue ) Tissue/plasma AUC ratio
Ipragliflozin Plasma 1230 05 21 4520 1
Kidney 18,871 05 4.1 126,000 28
Liver B074 05 12 19,300 4
Brain 959 05 1.1 2000 05
Dapagliflozin Masma 1130 1 24 2970 1
Kidney S4B 1 42 29,200 10
Liver 4719 1 1.5 B750 3
Brain 464 1 13 904 03
Tofogliflozin Masma 439 1 13 1010 1
Kidney 1202 1 21 3170 3
Liver 3597 1 1.5 7930 8
Brain 157 1 1.6 315 03
Canagliflozin Plasma 449 1 31 1620 1
Kidney 4103 1 32 16,600 10
Liver 3593 1 24 11,800 7
Brain 214 1 19 532 03
Empagliflazin Masma 253 1 1.8 626 1
Kidney 1570 1 21 4200 7
Liver 1056 1 22 2930 5
Brain 171 1 1.5 313 0.5
Luseogliflozin Plasma 304 05 04 478 1
Kidney 978 05 14 2690 [
Liver 5288 05 06 7090 17
Brain 188 05 03 157 03

Each mouse was treated with a single oral dose (3 mgfkg) of drug. Pharmacokinetic parameters are expressed as the mean for three animals at each time point.



Postmarketing studies required

A cardiovascular outcomes trial (CANVAS).

An enhanced pharmacovigilance program to monitor for malignancies,
serious cases of pancreatitis, and other adverse events.

A bone-safety study.
A pediatric pharmacokinetic and pharmacodynamics study.

A pediatric safety and efficacy study.



The question of the cardiovascular safety

Smearh

JAMA | Orgmal investigation

Effect of Linagliptin vs Placebo on Major
Cardiovascular Events in Adults With Type 2 Diabetes
and High Cardiovascular and Renal Risk

The CARMELINA Randomized Clinical Trial
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Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Bluhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H.,

Odd Erik Johansen, M.D., Ph.D., Hans ]. Woerle, M.D., Uli C. Broed|, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators

ABSTRACT

BACKGROUND
The effects of empagliflozin, an inhibitor of sodium-glucose cotransporter 2, in

addition to standard care, on cardiovascular morbidity and mortality in patients
with type 2 diabetes at high cardiovascular risk are not known.




A Primary Dutcome

B Death from Cardiowascular Causes

20 b Placebo
— Placebo P
3 z ]
# 154 =
T
& Hazard ratio, 0.86 {95.025% CI, 0.74-0.99) - & %7 Hazard ratio, 0.62 (95% C1, 0.49-077) Empagiifiozin
= Pm 0104 for superiarity Empaglifiozin £ 54 P=0001
s 10 E
= a
g g 1
= =
B 57 a 1
14
0 T T T T T T T 1 0 T T T T T T T 1
i [ 12 18 24 30 g 42 48 o & 12 18 24 30 1] 47 43
Month Manth
M. at Risk M. at Risk
Empagiifiozin 4637 4530 4455 4328 3851 2821 23159 1534 EFli] Empagliflazin 4B6ET 4651 4608 4556 4128 079 2al7 1722 414
Placebo 2333 2256 2194 112 1875 13&D 1161 T4l 166 Placebo 2333 2303 2280 2243 2012 1503 1281 25 177
C Death from Any Cause D' Hospitalization for Heart Failure
154 e Placebo
Placebo

Hazrard ratio, 0.68 {95% O, 0.57-0.82)
P=0.001

Patients with Evert (%)
Ln =
1 1

Empaglifiozin

0 | T T T T T T 1
i [ 12 18 24 30 B 42 48
Month
Mo. at Risk
Empagliflozin 4687 45651 4608 4556 4128 079 2617 1772 414
Placebo 2333 2303 280 1243 2012 1503 12&1 &5 177

Hazard ratio, 0.65 [95% Cl, 0.50-0.85)

Patients with Bvent (%)
T

P=0.002 Empaglificzin
34
74
14
o T T T T T T T 1
o b 12 18 24 30 36 47 43
Month
Mo, at Risk
Empagliflazin 46ET 4514 4533 4437 308%  FOS0  24E7T 1634 305
Placebo 2333 2271 X2 2173 1932 1424 1202 75 16%

Figure 1. Cardiovascular Outcomes and Death from Amy Cause.

Shown are the cumulative incidence of the primary outcome (death from cardiovascular causes, nonfatal myocardial infarction, or nonfatal stroke] (Panel A), cumulative incidence
of death from cardiovascular causes (Panel B), the Kaplan—Meier estimate for death from any cause (Panel C), and the cumulative incidence of hospitalization for heart failure
(Panel O} in the pocled empagliflozin group and the placeba group among patients who received at least one dose of a study drug. Hazard ratios are based on Cox regression

analyses.




In the ischemic heart, SGLT1 and not SGLT?2 is
present

Glifozins have different profile of SGLT2/SGLT1 affinity




Empaglifozin and the Reduction of the cardiovascular risk: which

mechanism?

Reduces triglyceride levels with a trend toward the increase of
HDL

Reduces blood pressure
Reduces body weight

Reduces hospitalization for heart failure (35% relative risk
reduction)

?



Cardiovascular protection is likely a class effect but« « «
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Canagliflozin and Cardiovascular
and Renal Events in Type 2 Diabetes

Bruce Meal, M.E., Ch.B., Ph.D, Viado Perkovic, M.B, BS_, Ph.D,
Kannath 'W'. Mahaffey, M_D., Dick de Zeeuw, MO, Ph.D., Grag Fulcher, M.D.,
Mgozi Erondu, M.D., Ph.D., Waypne Shaw, D.5.L, Gordon Law, Ph.D,
Mehul Desai, M.D., and David R. Matthews, D.Phil, B.M_, B.Ch,,
for the CAMVAS Program Collaborative Group™

ABESTRACT

EaCwCROUND

Canag!iflozin ks a sodinm—glroose coeransporeer 2 inhibboor char reduces glycemta
as well 2s blood pressure, body webghe, and albuminuria kn people with diabetes.
We report the effects of ereasment with canagliflozin on cardiovascular, renal, and
safery oubComes.

RETHODE

The CAHNVAS Program invegrased dara from two trials involving 3 eoczl of 10,142
partdctpanes wich wype 2 dizbetes and high cardbowvascular risk. Pardcipanes in each
trial were randomly assigned oo receive canaglifloxin or placebo and were followed
for 2 mean of 188 2 weeks. The primary owpdime was 3 composioe of deach from
cardiowvascular capses, monfass] myocardiz] efarcbon, or non faeal seroke.

EESuLTE

The mean age of the partcipanes was 633 years, 358 were women, the mean
durathon of diabetes was 13.5 years, and 656 had a hiswoy of cardiovascular
disease. The rase of the primary ourcome was lower widh canagliflosin than with
placeho (ooourring in 2609 vs_ 31.5 pardcipaness per 100 pation eyears; hazand ra-
to, 0LEG; 95% confidence imperval [CI], 075 w 097; P<0D01 for montnferodty;
P=002 for superiory). Aldwough on the basis of the prespecified hypothesis tese
ing sequence the rendl ouroommes are not viewed 3s seacissically shenificane, the
resules showed a possible benefic of canagliflozin with respect wo the progression
of albuminuria (hazard rasio, 0373; 9%% CL L& w 079 and the composie oue
come of 3 sustzined 40Fk reducrion in the estimated glomerular flerathon rave, the
meed for rensl-replacemene therapy, or death from rena! causes (hazard racho, 0060,
955 CI, 0.4 oo 0.77). Adverse reacchons were consiszene with the previously re-
ported risks assockared with canaglifloxin except for an increased risk of ampoes-
ton (6.3 v5. 3.4 panticpants per 1000 pasientyears; hazard rario, 1.97; 9595% CL 1.41
b 275} amputations were primarly ae the level of dhe toe oF metaearsal.

COMCLUSIONS

In ewo erizls involving padenes with eype 2 diaberes and an elevaved risk of car-
diovascular diksease, padents treaved wich canaglifloxin had alower risk of candio-
vascular events than those who received placebo but a preaver risk of ampu cachom,
primarily ar che level of the we or mexatarszs]. [(Funded by Janssen Besearch and
Development; CANVAS and CAMVASR ClinicalTrials.pov numbers, HOCTO10E 2529
and HCTSEYTSY, respectively)
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FDA approves Canaglifozin (INVOKANA) for the
reduction of cardiovascular risk in diabetic patients with
high cardiovascular risk

INVOKANA is now the only antidiabetic tretament
approved to reduce the cardiovascular risk of the
diabetic patient
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DECISION CYCLE FOR PATIENT-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES

REVIEW AND AGREE ON MANAGEMENT PLAN

Review managament plan
Mutwal agresment on changes
Ensure agreed modification of theragy is impiemented
in a timely fashion to avoid clinical inertia
«  Decision cycle undertaken regularly
{at least anseltwice a year)

ONGOING MONITORING AND
SUPPORT INCLUDING:

Ematianal well-being

=+ Check tolerability of medication

«  Monitor glycaemic status

+  Biofeedback inclucing SMAG,
weight, step count, Kb, , B, lipids

IMPLEMENT MANAGEMENT PLAN

«  FPatients not meeting qoals generally
should be seen at least every 3
months 25 long as progress is being
mace; mare [requent contact initially
is oflen desirable far [SMES

BSOYD = Mheresclerote Candiavascelar Diseae: -
KD = Chiroaic Kidney Depase -
HF = Heast. Failure

[SMES = Diabetes Self-Managemant Bduzation and Sspport

GOALS

OF CARE

= Prevent complications
» Dptimise quality of life &

5>

AGREE ON MANAGEMENT PLAN '
+  Bpecily SMART goals:

Specific
Measurable
Achievable
Realistic
Tirne limited

ASSESS KEY PATIENT CHARACTERISTICS

=+ Currert lifestyle

+  Comarbidities i.e. ASCVD, CKDL HF

+  Llinical characlerislics i.2, age, HbA, , weight
Issues such as mativation and depression
[ultural and socio-economic contest

CONSIDER SPECIFIC FACTORS WHICH IMPACT
CHOICE OF TREATMENT

+  Incividualised HI:#J.Il targat

+  |mpact on weight and hypoglycaemia

Side effect profile of medication

Complexity of regimen i.e. frequency, mode of adminisiration
+  Chooge regamen to oplimise adhererce and persistence

= Access, cost ard availzhility of medication

SHARED DECISION-MAKING TO CREATE A
MANAGEMENT PLAN

Invelves an educated and informed patient {and their

familylearagiver)

Seoks patient preferences

+  Effective corsultation includes motivational
interviewing, goal selting and shared decision-making

+  Empewers the patienl

+  Ensures accass to DSMES

SMBE = Seld-Manitored Boed Eluces
Fg 1 Dectdon cycle for patieni-centred gl yosemic menagement in type 2 disheies
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LIFESTYLE
IF HbA, ABOVE TARGET PROCEED AS
NO

GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

(INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)
BELOW

0 AvOID
CLINICAL INERTIA
REASSESS AND

MODIFY TREATHENT
REGULARLY
{35 MONTHS)

COMPELLING NEED TO MINIMISE WEIGHT
PREFERABLY COMPELLING NEED TO MINIMISE HYPOGLYCAEMIA GAIN OR PROMOTE WEIGHT LOSS COST IS A MAJOR ISSUE™
SBLTZI with evidence of reducing EITHER
SELTZi with HF andior CKD progression in BL-1 RA with [
proven C1D COTS f G e’ OPP-4i OLP-1 RA SO m gondsficacy sl st "
benefit, -~ —----—— for weight lpsst
it GFR 11 SELT2i not tolerated or
advquate’ contraindicated of if eGFR Less "h mlt, 'i “:l:.k ¥ ¥
than adequate’dd GLP-1 RA abuvetarget | | abovetarget | abovetarget | | above target l B T ——
with proven CVD benelit’ & 4’ \If 'b \|' *
* GLR-TRA SGITZE
1 HbA._abeve target I HbA, abave target SELTA SBLTAF OR OR GLP-1 R with
[ b, 3 ] [ A, 3 R OR DFP-4i P-4 SOl good efficacy rig su
ri} 10 OR OR for weight lss
|| further intznsification 'Iil'ﬁql.l'led ar « Nvoid TID in (e saltinq ol HF it} GLP-1RA
pelient is now wnable to lolerate h )
GLP-1 RA andior SGLTE choose Chanse agents demanstatng 1 safly: v v v L 2 ¥ 2 ¥
agents demanstrating OV safely « Consider adding the other class If HbA, above targat 11 HbA, above target ] [ I HBA, above Largel
4 1
- Consider ading the other elass ) :;:' e Ci0 hr;“;'l'i'mh‘ it ¥ ¥ ¥ ¥
[ELP-1 A or SELTZ) with proven of BE if not on 6LP-1 RAI ‘ Continue with addition of other agznts as cutlined abowe ] IF triple therapy requined or SGLTZI * Insulin therapy basal msulin with
. 'E::iﬂ_:ﬁtﬂ GLP-1 e + Basal insulin® .l, andiar GLP-1 R not tolerated or Lowes! acquisition cost
. Basal .I “.n,m - §F contraindicated use regimen with OR
o [ W AR, abowe target ) Lo i of weight gain - Consider DPP-Si OR S5L721 with
. 1.0 n
P PREFERABLY |owes! acquisition cost
Comgider the additon of SU° OR basal insulin: DPP-4i (if nat sn GLP-1 RA]
+ Choose laler generation SU with Lovwer rick of hypoglycasmia Sased on weight neutrality
« Congider hasal ingulin with lower rise of hypoglyaemia’ .l,
1f OPF-4i nat tolerated or
1. Proven CYD benefit means it Bas latelindication of reducing CVD ewents. For GLP-1 RA strangest 5. Low dose may be betler tolerated though less well studied for CVD effects corlraindicaled or patient already on
evidznce for lraglutide = Jufide - tide extended releass, Far SGLTE evidence & Choose later generation S0 wilh lower risk of hypoglycae=ia GLP-1 RA. cautious addition of
medestly stronger fior empagliflozin = canaglifiszin. 7. Degluder | glasgine U300 = glasgine U100/ determis = NPH inselin o
1. Be aware that SELTZ vary by regien and indvidual agent with regard to indcated level of BFR & Semeglutide = liraglutide = dulaglulide = exesatide = isenalide * S - TIIF - Basalinsulin
Tor initigtion and centinued use &1 me gperilic idities e, me established CVD, Law visk of bypoglycaemia and bowes

1 Beth e=pagliflozin and canaghiflazin have shows reductien in ¥ and reductios i CKD
peograssion = CY0Ts
& Degludec or U100 glarging have demonsirated CVD safaty

priority to avsid weight qain or ra weighl-related camarbislies)
10 Consider country- a=d regan-specific cozl of drugs. In same countries TEDs relativaly more
expensive and DPP-4) relatieely cheaper

Fig. 2 Glucose-lowering medication in type 2 diabetes: overall approach
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