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Dei 4 milioni di diabetici italiani:

Circa 400.000 hanno avuto un infarto

Circa 250.000 hanno avuto un ictus

Circa 200.000 hanno un problema serio ai reni (eGFR <30 ml/min oppure
macroalbuminuria)

Circa 200.000 hanno un problema serio agli occhi (retinopatia proliferante
o pregressa panfotocoagulazione o maculopatia)

Circa 150.000 hanno un problema serio ai piedi

Diabete: prevalenza delle complicanze 
croniche più severe
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Nuovi eventi per anno nei 4 milioni di diabetici italiani:

 Scompenso cardiaco: circa 70.000

 Infarto: circa 50.000

 Ictus: circa 50.000

 Inizio terapia dialitica: circa 2.000

 Panfotocoagulazione retinica: circa 15.000

 Amputazione: circa 10.000 (circa 3000 sono maggiori)

Diabete: incidenza delle complicanze 
croniche più severe
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Una malattia che può rendere disabili e uccidere
In Italia:

Ogni 10 minuti una persona con diabete ha un infarto

Ogni 10 minuti una persona con diabete sviluppa un deficit visivo importante

Ogni 10 minuti una persona con diabete ha un ictus

Ogni 52 minuti una persona subisce un’amputazione a causa del diabete

Ogni 4 ore una persona con diabete comincia la terapia dialitica

Ogni 5 minuti una persona muore a causa del diabete (circa120 mila per anno, 
pari al cancro)
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1. Gli agonisti dei recettori GLP-1 possono contribuire a cambiare
certi numeri sulla malattia cardiovascolare nel diabete?

2. In caso affermativo, su quali endpoint cardiovascolari?

3. In caso affermativo, si tratta di un effetto classe?

4. In caso affermativo, i benefici potenziali riguardano solo alcune
categorie di soggetti con diabete oppure tutti?

5. In caso affermativo, esiste un corrispettivo nelle attuali linee
guida?

6. In caso affermativo, esistono degli ostacoli alla applicazione delle
stesse?

Quesiti
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Potential indirect cardiovascular effects of GLP-1R agonists

Ussher JR and Drucker DJ. Circulation Research. 2014; 114: 1788-1803. 
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Study Drug No. Age Duration
diabetes HbA1c

ELIXA Lixisenatide 6068 60 9 7.7

LEADER Liraglutide 9340 64 13 8.7

SUSTAIN 6 Semaglutide 3297 65 14 8.7

FREEDOM
CVOT Exenatide ER 4000 40+ ??? ???

EXSCEL Exenatide LAR 14752 63 12 8

REWIND Dulaglutide 9901 66 10 7.3

HARMONY 
CVOT Albiglutide ??? ??? ??? ???

RCTs of GLP-1 RAs and CVD
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Study Drug
Median

Follow-up
(yrs)

Prior CVD
(%) Endpoints

ELIXA Lixisenatide 2.0 100 (recent ACS) MACE + UA

LEADER Liraglutide 3.8 82 MACE

SUSTAIN 6 Semaglutide 2.1 71 MACE

FREEDOM
CVOT Exenatide OY 1.2 Most MACE

EXSCEL Exenatide OW 5 73 MACE

REWIND Dulaglutide ??? 31 MACE

HARMONY
CVOT Albiglutide ??? ??? MACE

RCTs of GLP-1 RAs and CVD
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ELIXA

Lixisenatide vs. placebo 
on top of background treatment 

in subjects with recent ACS
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ELIXA – Time course of HbA1c
Pfeffer M et al – NEJM 215; 373: 2247
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ELIXA – Time course of BW, sBP, HR
Pfeffer M et al – NEJM 215; 373: 2247
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ELIXA – Primary Endpoint (MACE + UA) 
Pfeffer M et al – NEJM 215; 373: 2247
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ELIXA – Incidence and HR for CVD endpoints
Pfeffer M et al – NEJM 215; 373: 2247
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LEADER

Liraglutide vs. placebo 
on the top of background treatment in 

subjects with previous CVD or CKD
or high CVD risk
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LEADER – Time course of HbA1c, BW, BP, HR
Marso SP et al – NEJM June 13, 2016
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LEADER – Primary endpoint (MACE)
Marso SP et al – NEJM June 13, 2016
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LEADER – Death from CVD
Marso SP et al – NEJM June 13, 2016
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LEADER - Death from any cause
Marso SP et al – NEJM June 13, 2016
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LEADER – Non-fatal MI
Marso SP et al – NEJM June 13, 2016
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LEADER – Non-fatal stroke
Marso SP et al – NEJM June 13, 2016
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LEADER – Heart failure (hospitalization)
Marso SP et al – NEJM June 13, 2016
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LEADER – Expanded composite CVD endpoint
Marso SP et al – NEJM June 13, 2016
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Time to first microvascular outcome

The cumulative incidences were estimated using the Kaplan–Meier method, and the HRs using the Cox proportional-
hazards 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
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Time to first eye outcome
Photocoagulation or treatment with intravitreal agents, vitreous hemorrhage 
or blindness

The cumulative incidences were estimated using the Kaplan–Meier method, and the HRs using the Cox proportional-
hazards 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 the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA 
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Time to first renal outcome
Macroalbuminuria, doubling of serum creatinine*, ESRD, renal death

*and eGFR ≤45 mL/min/1.73 m2 per MDRD 
The cumulative incidences were estimated using the Kaplan–Meier method, and the HRs using the Cox proportional-
hazards 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; eGFR: estimated glomerular filtration rate; ESRD: end-stage renal disease; 
HR: hazard ratio; MDRD: modification of diet in renal disease

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany
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Urinary albumin-to-creatinine ratio over time

Values below LLOQ not included (app. 20% of total)
Full analysis set. Estimated geometric means
CI: confidence interval; 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
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Changes in eGFR (MDRD)

Estimated means ± standard error. Change from baseline to last assessment analyzed using a linear mixed model for log-
transformed assessment accounting for repeated measures. Analyses truncated at 48 months as <10% of patients had a 
measurement at visit at 60 months
CI: confidence interval; eGFR: estimated glomerular filtration rate; ETR: estimated treatment ratio; MDRD: Modification of 
Diet in Renal Disease

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany
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Time to insulin initiation – patients 
insulin-naïve at baseline 

Kaplan–Meier plot of time to insulin initiation in patients who were insulin-naïve at baseline; Cox proportional-hazards 
regression model adjusted for treatment; patients without an event are censored at time of last contact (phone or visit)
CI: confidence interval; HR: hazard ratio

Presented at the American Diabetes Association 77th Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA 
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Severe hypoglycemia over time

Full analysis set. Mean number of severe hypoglycemic episodes. Number of events analyzed using a negative binomial 
regression model using a log link and the logarithm of the observation time (100 years) as offset. Treatment, sex, region 
and antidiabetic therapy at baseline included as fixed effects and age at baseline included as covariates
CI: confidence interval

Presented at the American Diabetes Association 77th Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA 
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SUSTAIN 6

Semaglutide vs. placebo
on top of background treatment
in subjects with previous CVD

or high CVD risk 
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SUSTAIN 6 – Time course of HbA1c
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Time course of BW
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Time course of sBP
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Primary Outcome (MACE)
Marso et al – NEJM 2016; 375: 1834

Diapositiva preparata da Enzo Bonora e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



SUSTAIN 6 – Non-fatal MI
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Non-fatal stroke
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Cardiovascular death
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Primary and secondary outcomes
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – New or worsening nephropathy 
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Retinopathy complication
Marso et al – NEJM 2016; 375: 1834
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FREEDOM  CVO

Exenatide Once Yearly vs. placebo
on top of background treatment
in subjects with previous CVD 

or high CVD risk
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The FREEDOM-CVO Safety Trial is the fourth and final Phase 3 clinical trial of the FREEDOM program. It is a global, 
placebo-controlled cardiovascular outcomes study designed to meet the pre-approval safety assessment requirements set 
out in the U.S. Food and Drug Administration’s Guidance for Industry to evaluate cardiovascular risk for new therapies to 
treat type 2 diabetes. FREEDOM-CVO evaluated the safety of ITCA 650 at 60 micrograms per day vs. placebo in just over 
4,000 patients on a variety of approved standard of care anti-diabetes therapies. The duration of study was dependent on 
event-based outcomes, and lasted just under 3 years, reaching the target number of cardiovascular events in the fourth 
quarter of 2015. The average treatment duration in FREEDOM-CVO was 1.2 years. Age eligibility for the study was 40 
years and older. Inclusion criteria stipulated patients must have HbA1c > 6.5%, a history of coronary, cerebrovascular 
or peripheral artery disease, or multiple CV risk factors. The primary objective was to conduct a meta-analysis across 
FREEDOM-CVO and other phase 3 studies to demonstrate that the upper limit of the 95% confidence interval of the 
hazard ratio of major adverse cardiac events (MACE) in adult patients on Standard of Care for type 2 diabetes receiving 
either ITCA 650 or placebo, does not exceed 1.8. There were a total of 160 strict MACE events observed in the 
FREEDOM-CVO trial. The overall safety and tolerability data for ITCA 650 was consistent with the three phase 3 trials that 
have already been presented and what is documented in the published literature for exenatide and other GLP-1 receptor 
agonist therapies.

PRESS RELEASE – May 2016 
Intarcia Announces Successful Cardiovascular Safety 
Results in Phase 3 FREEDOM-CVO Trial for ITCA 650, 

an Investigational Therapy for T2DM
FREEDOM-CVO Phase 3 safety trial in more than 4,000 patients meets its primary 
and secondary endpoints by demonstrating FDA required non-inferiority for pre-
approval cardiovascular (CV) safety. Final data to be published and presented at 
major future medical meeting. 
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EXSCEL

Exenatide once weekly vs. placebo
on top of background treatment
in subjects with previous CVD 

or high CVD risk
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Bydureon EXSCEL trial meets primary safety objective in type 2 
diabetes patients at wide range of cardiovascular risk

Based on a composite measure of major adverse CV events (MACE), Bydureon did 
not increase cardiovascular (CV) risk and showed a consistent safety profile. Fewer 
CV events were observed in the Bydureon arm, however, the efficacy objective of 
reduction in CV risk did not reach statistical significance.

PRESS RELEASE – March 2017

AstraZeneca today announced top-line results from the Phase IIIb/IV EXSCEL (EXenatide Study 
of Cardiovascular Event Lowering) trial. The trial compared the effect of once-weekly Bydureon (exenatide 
extended-release) versus placebo, when added to usual type 2 diabetes care, on the risk of MACE, a 
composite endpoint of CV death, non-fatal myocardial infarction or non-fatal stroke, in adults with type 2 
diabetes (T2D) at a wide range of CV risk.
The EXSCEL trial met its primary safety objective of non-inferiority for MACE. These results address the 
US Food and Drug Administration (FDA) requirement that medicines to treat T2DM are not associated with 
an increase in CV risk. Fewer CV events were observed in the Bydureon arm of the trial, however, the 
efficacy objective of a superior reduction in MACE did not reach statistical significance. Data were 
consistent with the known safety profile of Bydureon.
The EXSCEL trial is the largest and most inclusive patient population of any CV outcomes trial of the 
glucagon-like peptide-1 (GLP-1) receptor agonist class conducted to date, having included more than 
14,000 patients from 35 countries.
A full evaluation of the EXSCEL data is ongoing. The results will be presented at the European Association 
for the Study of Diabetes (EASD) annual meeting on Thursday, 14 September 2017 in Lisbon, Portugal.
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REWIND

Dulaglutide vs. placebo
on top of background treatment
in subjects with previous CVD 

or high CVD risk
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Gerstein H et al
DOM 2017
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Dulaglutide – Phase II/III trials: CV safety
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Harmony CVOT

Albiglutide vs. placebo
on top of background treatment
in subjects with previous CVD 

or high CVD risk
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Cardiovascular safety of albiglutide in the Harmony programme: a meta-
analysis. Lancet Diabetes Endocrinol. 2015 Sep;3(9):697-703. 

BACKGROUND:
Albiglutide is a glucagon-like peptide-1 receptor agonist, a new class of drugs used to treat type 2 diabetes. We did a 
prospective meta-analysis of the cardiovascular safety of albiglutide as stipulated by the US Food and Drug Administration 
recommendations for the assessment of new treatments for diabetes.
METHODS:
We did a meta-analysis of eight phase 3 trials and one phase 2b trial in which patients were randomly assigned 
to albiglutide, placebo, or active comparators (glimepiride, insulin glargine, insulin lispro, liraglutide, pioglitazone, or 
sitagliptin). The safety population included 5107 patients, of whom 2524 took albiglutide (4870 person-years) and 2583 
took comparators (5213 person-years). Possible major cardiovascular events were recorded prospectively and adjudicated 
by an independent endpoint committee masked to treatment allocation. The primary endpoint was a composite of first 
occurrence of major adverse cardiovascular events (ie, cardiovascular death, non-fatal myocardial infarction, or non-fatal 
stroke, MACE) or hospital admission for unstable angina. Secondary endpoints were major  
adverse cardiovascular events alone, all-cause mortality, silent myocardial infarction, hospital admission for heart failure, 
chest pain, other angina, and subdural or extradural haemorrhage. The occurrence of all other adverse events classified by 
the investigators as cardiovascular events were documented, but these were not adjudicated.
FINDINGS:
The primary endpoint was not significantly different between albiglutide and all comparators (58 events vs 58 events; 
hazard ratio [HR] 1·00, 95% CI 0·68-1·49, p=0·0019 for non-inferiority). Major adverse cardiovascular event alone was also 
not significantly different (52 events vs 53; HR, 0·99; 95% CI, 0·65-1·49). When albiglutide was compared separately with 
placebo or active comparators, we noted no significant differences. We detected no significant differences in the other 
secondary endpoints. More patients had atrial fibrillation or atrial flutter in the albiglutide group (35 [1·4%] of 2524 patients; 
8·6 events per 1000 patient-years) than in the all-comparators group (16 [0·6%] of 2583 patients; 3·4 events per 1000 
patient-years).
INTERPRETATION:
Cardiovascular events were not significantly more likely to occur with albiglutide than with all comparators. Because the 
upper bound of the 95% CI for major adverse cardiovascular event plus hospital admission for unstable angina was greater 
than 1.3, a dedicated study with a cardiovascular endpoint is underway to confirm the safety of albiglutide
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https://www.ncbi.nlm.nih.gov/pubmed/26276240


Che dicono le linee guida?
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1. Gli agonisti dei recettori GLP-1 possono contribuire a cambiare certi numeri sulla
malattia cardiovascolare nel diabete? Certamente sì.

2. In caso affermativo, su quali endpoint cardiovascolari? Morte cardiovascolare,
infarto, ictus.

3. In caso affermativo, si tratta di un effetto classe? No, perché non tutti i farmaci
della classe hanno mostrato dei benefici cardiovascolari, ma solo liraglutide
e semaglutide.

4. In caso affermativo, i benefici potenziali riguardano solo alcune categorie di
soggetti con diabete oppure tutti? I benefici sono evidenti soprattutto nei
soggetti con pregressa malattia cardiovascolare.

5. In caso affermativo, esiste un corrispettivo nelle attuali linee guida? Certo, nel
position statement della SID di circa un anno fa.

6. In caso affermativo, esistono degli ostacoli alla applicazione delle stesse? I
criteri attuali di rimborsabilità in Italia non costituiscono un ostacolo nella
maggior parte dei casi.

Risposte a quesiti
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E adesso che si fa? 
Si cambia?
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Farmaci
Percentuale rispetto al totale dei 

pazienti trattati con farmaci 
antidiabetici 

Agonisti recettore GLP-1 1,7

Insulina umana regolare 1,2

Insulina umana NPH 0,3

Insulina umana premiscelata 0,2

Analogo  prandiale 18,9

Analogo intermedio 1,7

Analogo basale 18,6

Analogo premiscelato 3,0

I farmaci iniettabili prescritti per la cura del diabete
Osservatorio ARNO Diabete CINECA-SID - 2014 

Agonisti recettore GLP-1 ancora meno del 2% dopo 7 anni dal lancio
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Principio attivo
Percentuale

sul totale
(%) 

Principio attivo
Percentuale

sul totale
(%)

Metformina 60,8 Pioglitazone 2,1
Insulina glargina 14,6 Vildagliptin/metformina 1,8
Gliclazide 11,0 Insulina lispro protamina 1,7
Gliblenclamide/metformina 10,8 Insulina aspart premiscelata 1,7
Repaglinide 10,3 Insulina lispro premiscelata 1,3
Insulina lispro rapida 8,5 Liraglutide 1,2
Glimepiride 8,5 Insulina umana rapida 1,2
Insulina aspart rapida 7,3 Glibenclamide 0,8
Insulina detemir 3,9 Vildagliptin 0,7
Sitagliptin/metformina 3,3 Linagliptin 0,6
Insulina glulisina 3,2 Linagliptin/metformina 0,6
Acarbosio 3,0 Saxagliptin 0,5
Pioglitazone e metformina 2,5 Exenatide 0,4
Sitagliptin 2,5 Insulina umana NPH 0,3

I farmaci antidiabetici più prescritti
Osservatorio ARNO Diabete CINECA-SID - 2014 

Nuovi farmaci ancora poco prescritti
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Grazie per l’attenzione

“Può darsi che non siate responsabili 
per la situazione in cui vi trovate ma lo 

diventerete se non farete nulla per 
cambiarla”

Martin Luther King
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GLP-1 infusion improves left ventricular function 
in patients with congestive heart failure

*
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Sokos et al - J Cardiac Failure 2006; 12:694–99
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Cardiac Effects of GLP-1 in Patients with AMI and 
Left Ventricular Dysfunction
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Nikolaidis et al - Circulation 2004;109: 962
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GLP-1 Receptor Agonists

Non prandial (long, very long and very 
very long acting)

• Liraglutide (daily)

• Exenatide LAR (weekly, yearly)

• Dulaglutide (weekly)

• Albiglutide (weekly)

• Semaglutide (weekly)

Prandial (short and “long 
acting”)

• Exanatide (BID)

• Lixisenatide (daily)
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Comparison of Prandial (Short-acting) vs. 
Non-prandial (Long-acting) GLP-1 RA

Meier JJ - Nat Rev Endocrinol 2012; 8:728-742

Parameters
Prandial 

GLP-1 receptor agonists
Non-prandial 

GLP-1 receptor agonists
Compounds Exenatide BID

Lixisenatide
Liraglutide

Exenatide LAR
Dulaglutide
Albiglutide

Half-life 2–5 hours 12h–several days

Effects
Fasting blood glucose levels Modest reduction Strong reduction

Postprandial hyperglycaemia Strong reduction Modest Reduction

Fasting insulin secretion Modest stimulation Strong stimulation

Postprandial insulin secretion Reduction Modest stimulation

Glucagon secretion Reduction Reduction

Gastric emptying rate Deceleration No effect

Blood pressure Reduction Reduction

Heart rate No effect or small increase (0–2 bpm) Moderate increase (2–5 bpm)

Body weight reduction 1–5kg 2–5kg

Induction of nausea 20–50% attenuates slowly 
(weeks to many months)

20–40% attenuates quickly 
(~4–8weeks)
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Strategies to develop GLP1-receptor agonists
Meier JJ – Nat Rev Endocrinol 2012; 8: 728-742
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Effetti di exenatide sui fattori di rischio 
cardiovascolare

Klonoff et al. Curr Med Res Opinion. 2008;24:275
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Exenatide improves cardiovascular risk factors in 
T2DM

Klonoff DC - Curr Med Res Opin 2008; 24:275-286

p=0.0003p<0.0001p<0.0001p=0.0007 p=0.0063 p<0.0001

N=151; follow-up 3.5 anni
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Effect of 14 wk liraglutide treatment on 
cardiometabolic risk factors in T2DM subjects

DIFFERENCE  
vs 

PLACEBO

Statistical 
Significance

Triglyceride -22% P<0,01

PAI-1 -29% P<0,02

BNP -30% P<0,05

SBP - 8 mmHg P<0,01

Visbøll et al - Diabetes Care  2007; 30:1608
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GLP-1 R
Agonists

 glucose

BP

LDL  triglycerides

 HDL

PAI-1

oxidative
stress


endothelial
dysfunction

 inflammation

The several beneficial effects of GLP-1 R agonists

Body Fat
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Expression of GLP1-Receptor in the Mouse Heart

Cardiomyocytes Endocardium Coronary Arteries

Ban K et al. - Circulation 2008
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Human coronary artery endothelial cells 
(HCAEC) express the GLP-1 receptor

Nystrom et al. – Am. J. Physiol. 2004
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Exendin-4 riduce l’area di infarto nei ratti

Controllo Exendin-4 

Tessuto muscolare (rosso)Tessuto infartuato (grigio)

Sønne et al - Reg Pept 2008

Modello dell’ischaemia e riperfusione
Exendina-4 somministrata al termine della fase ischemica
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Infarction area as 
a % of area at risk

Infarction area 
as a % of left 
ventriculus

Infarction area in 
white

Area at risk in red

Effect of Exenatide on experimental ischemia in a 
pig model

Timmers L. et al - JACC 2009
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Riduzione con exenatide nella dimensione finale dell’infarto in 
pazienti affetti da infarto miocardico con sopraslivellamento del 

tratto ST (STEMI) e ischemia di breve durata
Lonborg et al. Circ Cardiovasc Interv. 2012;5:288-95

Diagramma della dimensione dell’infarto in relazione all’area a rischio per pazienti con ritardo nel trattamento ≤132 minuti
(A) e >132 minuti (B).
La terapia con exenatide è stata associata a una riduzione del 30% nella dimensione finale dell’infarto in pazienti con breve
ritardo nel trattamento, mentre non è stato osservato alcun effetto cardioprotettivo nei pazienti con lungo ritardo nel
trattamento.
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Effect of acute exenatide vs. 
saline on endothelial 

function (peripheral arterial 
tonometry) before and after 

meal in IGT/T2DM
Koska J et al

Diabetes Care 33: 1028, 2010
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Risk of CVD in T2DM Treated with Exenatide
vs. Other Anti-Diabetic Agents

A retrospective analysis of the LifeLink database
Best et al – Diabetes Care 2011; 34: 90-95

First new prescription: Exenatide (n=21,754) - Other agents (n=361,771)
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Meta-analysis of effects on MACE in phase 2-3 
studies with GLP-1 RAs vs. comparator

Figure 1. Mantel–Haenszel odds ratio with 95% confidence interval [MH-OR (95%, CI)] for major cardiovascular events for each individual trial
with at least one event

Monami et al. Diabetes, Obesity and Metabolism 16: 38–47, 2014

GLP-1 RA were associated with a significant reduction in the incidence of MACE in comparisons with placebo 
and pioglitazone, with a nonsignificant trend towards reduction in DPP4i-controlled studies.
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ELIXA – Experimental design
Pfeffer M et al – NEJM 215; 373: 2247
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ELIXA – Baseline characteristics
Pfeffer M et al – NEJM 215; 373: 2247
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ELIXA – Baseline characteristics
Pfeffer M et al – NEJM 215; 373: 2247
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ELIXA
HR for primary 

endpoint
Sensitivity 
analysis

Pfeffer M et al – NEJM 215; 
373: 2247
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LEADER – Experimental design
Marso SP et al – NEJM June 13, 2016
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LEADER
Baseline 

characteristics
Marso SP et al – NEJM June 13, 

2016
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LEADER - Liraglutide vs. Placebo on CVD
(primary and secondary endpoints)

Marso SP et al – NEJM June 13, 2016
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LEADER - Primary endpoint (sensitivity analysis)
Marso SP et al – NEJM June 13, 2016

Diapositiva preparata da Enzo Bonora e ceduta alla Società Italiana di Diabetologia. 

Per ric
evere la versione originale si prega di scrivere a siditalia@siditalia.it



LEADER - Primary endpoint (sensitivity analysis)
Marso SP et al – NEJM June 13, 2016
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LEADER – Primary endpoint by baseline eGFR
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Time to first initiation of insulin or any 
new OAD

Time to first event analyzed using a Cox regression with treatment group as fixed factor. Only events that occurred 
between randomization date and follow-up date were used for defining first event. Subjects without an event were 
censored at time of last contact (phone or visit)
CI: confidence interval; HR: hazard ratio; OAD: oral antidiabetic drug

Presented at the American Diabetes Association 77th Scientific Sessions, Session 1-AC-SY13. June 11 2017, San Diego, CA, USA 
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Time to narrow renal composite outcome
Doubling of serum creatinine*, ESRD or renal death in patients with stage 3 CKD†

Doubling of serum creatinine and eGFR ≤45 mL/min/1.73 m2 per MDRD; † Defined as eGFR 30 to <60 mL/min/1.73 m2

CKD: chronic kidney failure; CI: confidence interval; EAC: event adjudication committee; eGFR: estimated glomerular filtration rate; 
ESRD: end-stage renal disease; HR: hazard ratio; MDRD: modification of diet in renal disease

Presented at 52nd EASD Annual Meeting, 14 September 2016, Munich, Germany
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SUSTAIN 6 – Experimental design
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 – Baseline characteristics
Marso et al – NEJM 2016; 375: 1834
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SUSTAIN 6 
Primary 

outcomes
Sensitivity 
analysis
Marso et al –
NEJM 2016; 
375: 1834
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EXSCEL papers

Exenatide Study of Cardiovascular Events 

Rationale and design: Holman et al - Am Heart J 2015

Baseline characteristics: Mentz et al - Am Heart J 2017
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Dulaglutide – Phase II/III trials: CV safety
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