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Type 2 Diabetes: A global emergency



Type 2 Diabetes: A global emergency



T2D, Type 2 Diabetes.
Adapted from: DeFronzo RA. Diabetes. 2009;58:773–795; 2.
Adapted from: Tahrani AA, et al. Lancet. 2011;378:182–197.

I meccanismi fisiopatologici  “noti” alla base del DM2

Hyperglycaemia
Islet α-cell

Increased
glucagon
secretion

Decreased 
incretin effect

Increased
hepatic
glucose

production

Decreased
insulin secretion

Increased 
lipolysis

Increased 
glucose 
re-absorption

Decreased 
glucose 
uptake

Neurotransmitter
dysfunction



Il difetto incretinico nel DM2



*p <0,05
†GLP-1(7-36 amide) infuso a 1,2 pmol/kg/min per 240 minuti.

IL GLP-1 RIPRISTINA LE RISPOSTE INSULINICA E GLUCAGONICA IN MANIERA 
GLUCOSIO-SENSIBILE NEI PAZIENTI CON DM2

GLP-1† Placebo
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Nauck MA et al. Diabetologia 1993;36:741

Drucker DJ. Cell Metab 2006; 3:153-65



I GLP1-RAs: analogie e differenze 

I GLP1 agonisti si 
differenziano per grado 
di omologia strutturale 
con il GLP1 nativo, 
strategie per 
prolungarne l’azione 
farmacologica e durata 
d’azione



Studio DURATION 1:   7-point SMBG Profile 

Baseline

Week 30

Exenatide bid vs   Exenatide LAR



Standard Italiani per la cura del diabete 2016



Efficacy of GLP1RAs on glucose control



Efficacy GLP1RAs vs. other classes of  hypoglycaemic agents



Network meta-analysis of pairwise comparisons of randomized controlled trials 
evaluating the use of anti-hyperglycemic agents in addition to metformin vs. placebo: 

mean change from baseline in A1C

Liu S-C et al. Diabetes Obes and Metab 14: 810–820, 2012
b Fujita Y et al. J Diabetes Investing 5: 265-275, 2014

GLP1RAs + Metformin   vs. other classes of  hypoglycaemic agents



GLP1RAs : head –to-head comparisons on HbA1c 



GLP1RAs : durability of efficacy 



UKPDS 16. Diabetes 44:1249–1258 1995 

Il deficit  β-cellulare è un evento precoce

Anni dalla diagnosi

Estrapolazione della funzione 
β-cellulare prima della diagnosi
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↑ Neogenesi -cellulare

 Proliferazione -cellulare

 Ipertrofia -cellulare

 Apoptosi -cellulare

GLP-1 stimola la rigenerazione -cellulare e aumenta la massa
cellulare nei modelli animali

Bulotta et al. J Mol Endocrinol 2002;29:347–360 
Farilla et al. Endocrinology 2003;144:5149–5158

GLP-1 increases b-cell mass in 
a genetic rat model of diabetes 

Increased pancreatic insulin stores and beta 
cell mass vs.   control  

GLP-1 treatment led to a doubling of beta cell 
mass in 5 days.

Tourrel C. et al. Diabetes. 2002; 51:1443–1452

↑ Differenziazione -cellulare

Visboll T., Diabetes, Obesity 
and Metabolism 2009

LEAD-3: 
riduzione PI/I

LIRA vs.
glimepiride

LEAD-1,2,5:  
riduzione PI/I 

LIRA + SU and / or 
MET 
vs. Glimepiride or 
TZD



Network meta-analysis of pairwise comparisons of randomized controlled trials evaluating the use 
of anti-hyperglycemic agents in addition to metformin vs. placebo: At least one event of overall 
hypoglycaemia (odds ratio)

Liu S-C et al. Diabetes Obes and Metab 14: 810–820, 2012
b Fujita Y et al. J Diabetes Investing 5: 265-275, 2014

Hypoglycaemic risk with currently available drugs



Standard Italiani per la cura del diabete 2016



Efficacy of GLP1RA vs Basal insulin

HbA1c Peso



Efficacy of GLP1RA + Basal insulin (Basal Plus)

HbA1c

FBG

Peso 

Dose insulinica 



Unique anticipated properties of the 
liraglutide and insulin degludec
combination

Rational drug design  
Formulation feasible due to distinct, stable 

association forms 

Liraglutide

IDegLira

Insulin degludec

IegLira, insulin degludec/liraglutide

1 mL di soluzione contiene 100 unità di insulina
degludec* e 3,6 mg di liraglutide*.

Una penna preriempita contiene 3 mL 
equivalenti a 300 unità di insulina degludec e 
10,8 mg di liraglutide. 

Una dose unitaria contiene 1 unità di insulina
degludec e 0,036 mg di liraglutide. 50 U insulin degludec + 

1.8 mg liraglutide

50 dose
steps 



IDegLira IGlar

∆HbA1c (%) −1.81 −1.13

IDegLira (n=278)

IGlar (n=279)

Mean observed values with error bars (standard error mean) 
based on full analysis set and LOCF imputed data 
Treatment difference is estimated from an ANCOVA analysis 
while ∆ values are observed LOCF
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difference:
−0.59%
p<0.001
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0.43

p<0.001

Time (weeks)

DUAL V: IdegLIRA vs Glargine
Change in HbA1c and Hypoglcemic episodes  over time



IDegLira IGlar

∆Body weight (kg) 1.4 1.8

IDegLira (n=278)

IGlar (n=279)

Treatment
difference:

3.20 kg

p<0.001
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Mean observed values with error bars (standard error mean) based on full analysis set 
and LOCF imputed data
Treatment difference is estimated from an ANCOVA analysis while ∆ values are 
observed LOCF
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Treatment 
difference:
–25.47 units
p<0.001

41 
units

66 
units

41% of subjects on IDegLira
were at maximum dose of 50 

dose steps, of which 68% 
achieved HbA1c <7%*

DUAL V: IdegLIRA vs Glargine
Change in insulin dose and body weight over time 



GLP1RAs effects on CVD Risk Factors 



Network meta-analysis of pairwise comparisons of randomized controlled trials 
evaluating the use of anti-hyperglycemic agents in addition to metformin vs. placebo: 

Mean change from baseline in body weight

Liu S-C et al. Diabetes Obes and Metab 14: 810–820, 2012
b Fujita Y et al. J Diabetes Investing 5: 265-275, 2014

GLP1RAs vs other Hypoglycaemic agenst : body weight 



GLP1RAs: head-to head comparisons on body weight 





Effects of individual GLP1RAs on Lipid  Profile 

HDL-C LDL-C

T-C TG
(Effetto postprandiale!)



Katout M al. Am J Hypertens  27: 130-139 , 2014

Meta-analysis of change in systolic blood pressure (mm Hg) in RCTs after at 
least 12 weeks of treatment with GLP-1 RA

Favours GLP-1RAs

Efficacy of lGLP1RAs on systolic blood pressure



GLP-1 receptor activation and Epac2 link atrial natriuretic
peptide secretion to control of blood pressure

Minsuk Kim et al. 2013



Effectiveness of GLP1RAs in Real –Life Studies 

Does it really work????



Punti di Forza 
Più ampio spettro di popolazioni e di setting assistenziali 
(esclusi nei trials)
Effetti lungo periodo                                                                                  
Effetti  su outcomes che non erano stati considerati nei trials                                      
Eventi avversi rari /tossicità in sottogruppi 
Valutare la persistenza in terapia e la compliance  
Analisi farmaco-economiche

Punti di forza
Popolazione ben definita                                              
Disegno dello studio                                     
Trattamento somministrato in condizioni 
strettamente controllate                                 
Massima compliance 

Limiti
Rischio di selection bias                                                                                   
Limitato numero di  informazioni                                                                                  
Dati mancanti o eterogeneità 
nella definizione dei dati

Limiti
Esclusione di molti pazienti                                   
Difficoltà a generalizzare i risultati                                                                                     
Centri specializzati                                                                 
Durata e dimensioni  campione limitate,              
no info su  lungo termine                                                                  
Trial effect”  



End-point Baseline 24 months

HbA1c 8.46 7.44

FPG 180 146

Weight 95.2 91.1

BMI 34.0 32.5

N= 3152

Drop-out = 31.8%

% pts HbA1c <=7.0% = 29.5%

Effectiveness of GLP1RAs: Real-Life Studies  
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Effectiveness of liraglutide on CVD risk factors

Extraglycemic effects

Country First author Journal  Year N 
centers

N FUP
(months) 

Drop-
out (%) 

HbA1c 
(%) 

FBG BMI Weight Waist Total  HDL LDL Trigly SBP DBP MAU 

Spain Mezquita 
Raya P

Diabetes Ther 2015 7 753 6 - 1.1 -1.7 -4.6 - - - -0.2 -0.09 -5.9 -3.2 -

Italy Lapolla Clinical 
Therapeutics 

2015 7 481 12 5.0 -1.2 -28 -1.3 -3.5 -2.6 - - - - - - -

Belgium Buysschaert Diabet Metab Syndr 2015 1 245 12 31.8 -1.6 - -1.1 - - - - - - - - -

Italy Ponzani P Minerva 
endocrinologica 

2013 1 205 24 16.1 -1 -45 -1.8 -4.9 -4 -3.5 0.5 -2 -21 -4.4 -0.6 -

Italy Ponzani P Minerva 
endocrinologica 

2016 1 255 36 28.2 -1 -46 - -3.9 - -3.5 6.9 -3 -30 -3.9 0.9 -

Italy Rondinelli M Submitted 2015 2 261 36 37.9 -1 -27 -1.1 -2.9 - - - -25 - 0 0 -16.6



Effetti extraglicemici 
dei GLP1-RAs



DISEGNO STUDIO National, observational, longitudinal, retrospective,multicenter study

45 Diabetes Outpatient Clinics

Studio REAL

Pazienti 
selezionati

N=1788
Pazienti senza
nessun dato clinic 
(solo angrafica)
N=56

Pazienti senza
firma del consenso
informato
N=6

Pazienti che
avevano iniziato il
trattamento con 
liraglutide prima 
del 2011
N=3

Pazienti 
analizzati
N= 1723

• Soggetti di età > 18 anni che hanno ricevuto una 
prescrizione di liraglutide nel corso del 2011.

• I pazienti sono stati selezionati utilizzando le cartelle 
cliniche elettroniche.

• Una query ad hoc è stata sviluppata per estrarre l'elenco 
dei pazienti che avevano iniziato liraglutide durante l' anno 
2011 .

• Ogni centro ha fornito i dati relativi a tutti i pazienti 
eleggibili per evitare qualsiasi bias di selezione.

Criteri d’inclusione

201320122011

Prima prescrizione di 

liraglutide (Baseline)

Follow-up

Fine 

dell’osservazion

e

Tempo

Follow-up medio di 24 mesi



A 24 mesi After 24 months, 78.5% of patients 
were still on treatment; 48.7% were treated 
with maximum dose (1.8 mg); only  in 63.2% 
liraglutide was an add-on to the previous 
therapy
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Month

HbA1c reduction >1.0% after 12 months

HbA1c reduction <1.0% after 12 months

HbA1c

Changes from baseline to 24 months in HbA1c by primary endpoint 
(i.e. HbA1c reduction >=1.0% after 12 months).

Real Study : Effectiveness on HbA1c 



Real Study : Effectiveness on CVD risk factors 

Endpoint Baseline HbA1c 

(estimated mean level 

and 95%CI)

Change after 4 months

(estimated mean change 

from baseline and 

95%CI)

Change after 12 months

(estimated mean change 

from baseline and 

95%CI)

Change after 24 months

(estimated mean change 

from baseline and 

95%CI)

T-C 180.5

( 178.2;182.8)

-12.01

(-15.2;-8.8)

-11.03

(-13.9;-8.2)

-11.11

(-13.5;-8.8)

HDL 44.8

(44.2;45.4)

-0.58

(-1.26;-0.09)

0.82

(0.23;1.40)

1.34

(0.85;1.82)

LDL 103.5

(101.5;105.6)

-8.96

(-11.81;-6.11)

-9.03

(-11.64;-6.41)

-11.16

(-13.49;-8.82)

Tryglycerides 172.3

(167.5;177.2)

-6.04

(-12.34;0.27)

-12.67

(-18.35;-7.00)

-9.35

(-14.21;-4.49)

Albuminuria 54.0

(41.5;66.5)

-5.10

(-21.34;11.14)

-8.91

(-23.76;5.94)

2.50

(-10.96;15.95)

Body weight SBP



Appropriate hypoglycaemic treatment  according to patient 
clinical characteristic and lifestyle 

Glucose Control

Age 
Sex
Ethnic group
Diabetes  duration
Others

Lifestyle/Frailty/ 
Hypoglycaemia 

Normal 

Obesity

Sarcopeny

BMI / Waist

Hypertension
Dyslipidemia
Osteoporosis
Cancer
NAFLD/ Liver
Respiratory 
Neurological  
disorders

Others 

Co-morbidities

CVD?
DKD?
Neuropathy
Retinopathy

Long-term 
complications

✓

✓

✓

✓

✓HbA1c 

FBG

PPG

Durability

Hypoglycaemia

✓

✓

✓

✓

✓

http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://it.dreamstime.com/fotografia-stock-caricatura-dell-uomo-anziano-image23606862&ei=BmZKVfjGO4PZU7n8gPgK&psig=AFQjCNH1DQMzv2BqPmo2ccIhpBpa1qYC2A&ust=1431025379397691
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.italiano.rai.it/esercizio-unita/vi-ricordate-laccordo-tra-nome-e-aggettivo/793/911/default.aspx&ei=kWVKVZ2yE8X-UN6jgMgK&psig=AFQjCNH1DQMzv2BqPmo2ccIhpBpa1qYC2A&ust=1431025379397691
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.medicitalia.it/news/colonproctologia/5541-bambini-obesi-reflusso-cancro-esofageo-adulti.html&ei=S2RKVdvONYL_UoH7gMAK&bvm=bv.92291466,d.d24&psig=AFQjCNEbok65_mgA3eF0TA9nu2cxPbuCrA&ust=1431024990320074
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.babuska.it/badanti-e-famiglie/public/cs_mission&ei=1GVKVaikM8H7UO2GgeAK&psig=AFQjCNH1DQMzv2BqPmo2ccIhpBpa1qYC2A&ust=1431025379397691




54,1

9,9

24,9

11,1

No MAU, GFR>60 No MAU, GFR<=60

MAU, GFR>60 MAU, GFR<=60

GFR and Micro/macroalbuminuria in T2DM subjects in the 
Annali AMD Initiative

De Cosmo S, Viazzi F, Pacilli A, Giorda C, Ceriello A, Gentile S, Russo G, Rossi MC, Nicolucci A,  Guida P,Di Bartolo 

P,Pontremoli R and the AMD-Annals Study Group. Nephrol Dial Transplant (2015) 0: 1–8; doi: 10.1093/ndt/gfv101

I dati raccolti nel corso della normale pratica clinica da 251 Servizi 
di Diabetologia diffusi sull’intero territorio nazionale

415.346 soggetti con diagnosi di diabete di tipo 2 (DM2) sono 
stati visti nel corso dell’anno 2009. 

I dati raccolti mediante cartella clinica informatizzata e
costituzione del File Dati AMD.



La funzione renale condiziona le nostre scelte terapeutiche 



Ongoing and recently completed cardiovascular outcomes trials within diabetes 
enrolling >130,000 patients

2013 2014 2015 2016 2017 2018 2019 2020

GLP-1

Source: ClinicalTrials.gov (30 June 2015). ‘Completion date’ is the estimated completion date for the primary outcomes measure. *Also known as C-
SCADE-8. 

TECOS
(Sitagliptin, DPP-4i)

n=14,671; follow-up ~3 yrs
Q1 2015 - RESULTS

CARMELINA
(Linagliptin, DPP-4i)

n= 8,300; duration ~4 yrs 
completion Q1 2018

CAROLINA
(Linagliptin, DPP-4i vs 

SU)
n= 6,000; duration ~8 yrs 

completion Q3 2018

SAVOR TIMI-53
(Saxagliptin, DPP-4i)

n=16,492; follow-up ~2 yrs 
Q2 2013 - RESULTS

EXAMINE
(Alogliptin, DPP-4i) 

n=5,380; follow-up ~1.5 
yrs

Q3 2013 - RESULTS

ALECARDIO
(Aleglitazar, PPAR-αγ) 

n=7,226; follow-up 2.0 yrs
Termin. Q3 2013 RESULTS

LEADER
(Liraglutide, GLP-1)

n=9,340; duration 3.5-5 yrs
completion Q4 2015

ELIXA
(Lixisenatide, GLP-1)

n=6,068; follow-up ~2 yrs
Q1 2015 –RESULTS

EMPA-REG OUTCOME*
(Empagliflozin, SGLT2i)

n=7,097; duration up to 5yrs 
Q2 2015 –RESULTS 

SUSTAIN 6
(Semaglutide, GLP-1)

n=3,297; duration ~2.8 yrs
completion Q1 2016

EXSCEL
(Exenatide QW, QW GLP-1)

n=14,000; duration ~7.5 yrs
completion Q1 2018

OMNEON
(Omarigliptin, QW DPP-4i)
n=4,000; duration ~3 yrs

completion Q4 2017

CANVAS
(Canagliflozin, SGLT2i)

n=4,407; duration 4+yrs
completion Q2 2017

CANVAS-R
(Canagliflozin, SGLT2i)

n=5,865; duration ~3 yrs
completion Q1 2017

DEVOTE
(Insulin degludec, basal insulin)

n=7,637; duration up to 5yrs
completion H2 2016

FREEDOM-CVO
(ITCA 650, GLP-1 in DUROS)

n=4,000; duration ~2 yrs
completion Q3 2018

CREDENCE (cardio-renal)
(Canagliflozin, SGLT2i)

n= 3,700; duration ~5.5 yrs 
completion Q1 2019

REWIND
(Dulaglutide, QW GLP-1)

n=9,622; duration ~6.5yrs
completion Q2 2019

DECLARE-TIMI-58
(Dapagliflozin, SGLT2i)

n=17,150; duration~6 yrs
completion Q2 2019

NCT01986881
(Ertugliflozin, SGLT2i)

n=3,900; duration~6.3 yrs
completion Q2 2021

HARMONY OUTCOMES
(Albiglutide, GLP-1)

n=9,400; duration ~4yrs 
completion by Q2 2019

Completed with results Ongoing



CVD 

death

Non-fatal 
myocardial 
infarction

Non-fatal 

stroke

Additional 
components

MACE

MACE-plus events, e.g.:

• Hospitalisation for 
acute coronary 
syndrome

• Urgent 
revascularisation 
procedures

• Heart failure



ELIXA Methods



Pfeffer MA et al. N Engl J Med 2015;373:2247-2257.

Kaplan–Meier Plot of the First Confirmed Primary End-Point Event.STUDIO ELIXA:  Lixisenatide e MACE





STUDIO LEADER: Liraglutide , MACE e Mortalità

-13% -22%



-15%



STUDIO SUSTAIN 6 : Semaglutide  e MACE

- 26% - 26%

- 39%



GLP1RAs CVOTs trials : Hospitalization for Heart Failure
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Microvascular Outcomes

Johannes Mann, MD, Friedrich Alexander University of Erlangen, Germany 

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany



Microvascular event definitions

*and eGFR ≤45 mL/min/1.73 m2 per MDRD

eGFR: estimated glomerular filtration rate; MDRD, modification of diet in renal disease.

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany

Studio LEADER : Microvascular Outcomes

Adjudication of microvascular endpoints



Baseline renal function

Full analysis set. Data are means ± standard deviations or number of patients (percentage of either liraglutide-treated or placebo-treated group).

Albuminuria is based on medical history as reported by investigator.

Percentage data refer to proportion of patients.

eGFR: estimated glomerular filtration rate.

1. Marso SP et al N Engl J Med 2016;375:311‒322.; 2. Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany 

Studio LEADER : Microvascular Outcomes



Time to first microvascular event

The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the HRs with the use of the Cox proportional-hazard regression model. The data 
analyses are truncated at 54 months because less than 10% of the patients had an observation time beyond 54 months. 
CI: confidence interval; HR: hazard ratio

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany

Studio LEADER : Microvascular Outcomes

-16 %



Time to first eye event
Photocoagulation or treatment with intravitreal agents, vitreous haemorrhage, or blindness

The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the HRs with the use of the Cox proportional-hazard regression model. The data 
analyses are truncated at 54 months because less than 10% of the patients had an observation time beyond 54 months. 
CI: confidence interval; HR: hazard ratio

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany

Studio LEADER : Microvascular Outcomes



Time to first renal event
Macroalbuminuria, doubling of serum creatinine,* ESRD, renal death

*and eGFR ≤45 mL/min/1.73 m2 per MDRD 
The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the HRs with the use of the Cox proportional-hazard regression model. The data 
analyses are truncated at 54 months because less than 10% of the patients had an observation time beyond 54 months. 
CI: confidence interval; ESRD: end-stage renal disease; HR: hazard ratio
Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany

Studio LEADER : Microvascular Outcomes

-22 %



Studio LEADER : Renal Outcomes

-26 %



Urinary albumin–creatinine ratio over time

Values below LLOQ not included (app. 20% of total)

Full analysis set. Estimated geometric means. 

ETR: estimated treatment ratio; LLOQ: lower limit of quantification; UACR: urinary albumin-creatinine ratio

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany

Studio LEADER : Renal Outcomes



Potenziali meccanismi alla base del beneficio CVD e 
renale 

✓ Effetto sulla glicemia

✓ Effetto sui fattori di rischio CVD

✓ Effetti pleiotropici GLP1RAs mediati da

(diversi) recettori





Comparisons of CVOTs: CVD Risk Factors:

-0.6

-0.8

-0.6

+0.4

---

Lixisenatide

ELIXA   



Metabolic and CVD risk factors: Change at 3 years

*Hazard ratios and p-values were estimated with the use of a Cox proportional-hazards model with treatment as a covariate. The p-value is for superiority. 
bpm: beats per minute; CI: confidence interval; ETD: estimated treatment difference; HbA1c, glycated haemoglobin; HDL: high-density lipoprotein; 
LDL: low-density lipoprotein
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LEADER: EFFETTI SUI FATTORI DI RISCHIO CVD 



Independent predictors of incident 
CHD in diabetic men (black) and 

women (red). 



HDL

Small dense

LDL

TG
postprandial

lipids

Small dense

HDL 

Fattori di rischio comuni per micro e macronagiopatia



Potenziali meccanismi alla base della protezione 
cardio-renale con GLP1Ras

Pujadas et al. End Rev 2016
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Ussher JR, Am J Physiol Heart Circ Physiol. 2014

Potential GLP-1-mediated actions in atrial and ventricular cardiac 

myocytes

Potenziali effetti diretti del GLP1 nel miocardio 



Effetti del GLP-1 sull’ischemia miocardicardica: Studi Animali



GLP1 e cuore: studi pilota sull’uomo

Pazienti con IMA sottoppsti a 
PTCA, effetti di 72h di 
infusione di GLP-1

Pazienti non DM2 con scompenso 
cardiaco: effetti della infusione 
continua di GLP1





GLP-1: Un ampio spettro di azioni biologiche 

Fegato

↑ Immagazzinamento 

del glicogeno

Cervello

↑ Neuroprotezione

↑ Memoria

Cuore

↑ Contrattilità miocardica

↑ Frequenza cardiaca

↑ Captazione del glucosio

a livello del miocardio

↓ Danno miocardico indotto

da ischemia

Cellule adipose

↑ Captazione 

del glucosio

↑ Lipolisi

Pancreas

↑ Formazione di nuove cellule β

↓ Apoptosi delle cellule β

↑ Biosintesi dell’insulina

Rene

↑ Natriuresi

Muscolo 

scheletrico

↑ Captazione del 

glucosioVaso sanguigno

↑ Vasodilatazione    

endotelio-

dipendente Meier JJ. Nat Rev Endocrinol. 2012;8:728-42



Sino ad oggi i GLP1RAs non hanno deluso le aspettative………..

GILA MONSTER
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Grazie per l’attenzione  



Marso et al. 2016

STUDIO LEADER: subgroup analysis 



Darsalia et al. 2015

Neuroprotective mechanisms against stroke induced by GLP-1R and 
DPP-4 inhibitors



Effetti neuroprotettivi dei GLP1RAs (modelli animali)



Studi pilota sull’uomo 



NAFLD



NAFLD



Pio
Pio

Pio+ EXE
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Potenziali effetti sull’osso



Appropriate hypoglycaemic treatment  according to patient 
clinical characteristic and lifestyle 

HbA1c 

FBG

PPG

Durability

Hypoglycaemia

Glucose Control

Age
Sex
Ethnic group
Diabetes  duration
Others

Lifestyle/Frailty/ 
Hypoglycaemia 

Normal 

Obesity

Sarcopeny

BMI / Waist

Hypertension
Dyslipidemia
Osteoporosis
Cancer
NAFLD/ Liver

Respiratory 
Neurological   
disorders
Others 

Co-morbidities

CVD
DKD
Neuropathy
Retinopathy

Long-term 
complications

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓
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