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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 2015; 373: 2247
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ELIXA
time course of BW, SBP, HR

SBP HR

BW
Pfeffer M et al – NEJM 2015; 373: 2247
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ELIXA
primary endpoint (MACE + UA)

Pfeffer M et al – NEJM 2015; 373: 2247
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Pfeffer M et al – NEJM 2015; 373: 2247

ELIXA
Incidence and HR for CVD endpoints
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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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Marso SP et al – NEJM 2016

LEADER
time course of HbA1c, BW, BP, HR 
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Marso SP et al – NEJM 2016

LEADER
primary endpoint (MACE)
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Marso SP et al – NEJM 2016

LEADER
death from CVD
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Marso SP et al – NEJM 2016

LEADER
death from any cause 
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Marso SP et al – NEJM 2016

LEADER
non-fatal MI
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Marso SP et al – NEJM 2016

LEADER
non-fatal stroke
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Marso SP et al – NEJM 2016

LEADER
heart failure (hospitalization) 
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Marso SP et al – NEJM 2016

LEADER
expanded composite CVD endpoint
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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

LEADER
time to first microvascular outcome
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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 

LEADER
time to first eye outcome

Photocoagulation or treatment with intravitreal agents,
vitreous hemorrhage or blindness
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*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

LEADER
time to first renal outcome

Macroalbuminuria, doubling of serum creatinine, ESRD, renal death
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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

LEADER
Urinary albumin-to-creatinine ratio over time
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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 

LEADER
time to insulin initiation
patients insulin-naïve at baseline
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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 

LEADER
severe hypoglycemia over time
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SUSTAIN 6

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

or high CVD risk 

Diapositiva preparata da SIMONA FRONTONI e ceduta alla Società Italiana di Diabetologia. 

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



Marso SP et al – NEJM 2016; 375: 1834

SUSTAIN 6
time course of HbA1c
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SUSTAIN 6
time course of BW 

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
time course of SBP

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
primary outcome (MACE)

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
non-fatal MI

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
non-fatal stroke

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
cardiovascular death

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
primary and secondary outcome

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
new or worsening nephropathy

Marso SP et al – NEJM 2016; 375: 1834
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SUSTAIN 6
retinopathy complications

Marso SP 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

Diapositiva preparata da SIMONA FRONTONI e ceduta alla Società Italiana di Diabetologia. 

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



Holman RR et al – NEJM 2017; sept. 14

EXSCEL
between group BW differences over time
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Holman RR et al – NEJM 2017; sept. 14

EXSCEL
between group BP differences over time
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Holman RR et al – NEJM 2017; sept. 14

EXSCEL
between group HR differences over time
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HR (95% CI)                             0.91 (0.83, 1.00)
P value (non-inferiority)         <.001
P value (superiority) 0.061

Holman RR et al – NEJM 2017; sept. 14

EXSCEL
primary composite cardiovascular outcome 
Intention-to-Treat Analysis for Non-inferiority & Superiority
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0 0,5 1 1,5 2

Exenatide 
favoured

Placebo 
favoured

MACE

CV-death

Non-fatal MI

Non-fatal 
stroke

Exenatide
N=7356

Placebo
N=7396

229 
(3.1%)

258 
(3.5%)

455 
(6.2%)

470 
(6.4%)

155 
(2.1%)

177 
(2.4%)

839 (11.4%)

3.7 per 100 pt-yrs

905 (12.2%)

4.0 per 100 pt-yrs

Hazard Ratio 95% CI P value

0.91

0.88

0.95

0.86

0.83, 1.00

0.73, 1.05

0.84, 1.09

0.70, 1.07

<.001 
(non-inferiority)

0.061
(superiority)

0.628 
(homogeneity 

among 
components)

Holman RR et al – NEJM 2017; sept. 14

EXSCEL
primary composite cardiovascular outcome 

Intention-to-Treat Analysis
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HR (95% CI)        0.86 (0.77, 0.97)
P value                0.016

Holman RR et al – NEJM 2017; sept. 14

EXSCEL
all-cause mortality
Intention-to-Treat Analysis
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EXSCEL met its primary safety hypothesis 
– MACE-3 HR 0.91 (0.83, 1.00), p<0.001 for non-inferiority

EXSCEL did not meet its primary efficacy hypothesis 
– MACE-3 HR 0.91 (0.83, 1.00), p=0.061 for superiority

Secondary outcomes were consistent with the primary outcome
– All-Cause Mortality: HR 0.86 (95% CI 0.77, 0.97), p=0.016
•Cardiovascular Death: HR 0.88 (95% CI 0.76, 1.02), p=0.096 
•Fatal or Non-Fatal Myocardial Infarction: HR 0.97 (95% CI 0.85, 1.10), 
p=0.622 
•Fatal or Non-Fatal Stroke: HR 0.85 (95% CI 0.70, 1.03), p=0.095
•Hospitalisation for Acute Coronary Syndrome: HR 1.05 (95% CI 0.94, 
1.18), p=0.402
•Hospitalisation for Heart Failure: HR 0.94 (95% CI 0.78, 1.13), p=0.485

EXSCEL
Summary of results
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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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REWIND
Baseline characteristics

Gerstein H et al – DOM 2017

• 9901 participants, in 2 years

• mean age 66 yrs

• 46% women

• mean duration of diabetes 10 yrs

• mean baseline HbA1c 7.3%

• 31% prior cardiovascular disease
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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

Fisher M et al – Lancet Diabetes Endocrinol 2015

A prospective
meta-analysis of
8 phase 3 and

1 phase 2b trials 
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Time to first MACE
or hospital admission for unstable angina
with albiglutide versus all comparators 

Fisher M et al – Lancet Diabetes Endocrinol 2015
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Che dicono le linee guida?
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RCP, Riassunto delle Caratteristiche del Prodotto – sito FDA aggiornato ad 08/2017 

4.1 Indicazioni terapeutiche

Victoza è indicato per il trattamento di adulti affetti da diabete mellito tipo 2 non adeguatamente
controllato in aggiunta alla dieta e all’esercizio fisico

• come monoterapia quando l’uso di metformina è considerato inappropriato a causa di
intolleranza o controindicazioni
• in aggiunta ad altri medicinali per il trattamento del diabete.

Per i risultati degli studi clinici rispetto alle combinazioni, agli effetti sul controllo glicemico e agli
eventi cardiovascolari e alle popolazioni studiate, vedere i paragrafi 4.4, 4.5 e 5.1.

Nuovo RCP

RCP, Riassunto delle Caratteristiche del Prodotto – sito EMA aggiornato al 14/09/2017 
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Conclusioni

 Gli agonisti dei recettori GLP-1 hanno dimostrato 
di non esercitare effetti malefici sul rischio CV

 Alcuni di essi (liraglutide e semaglutide) hanno 
dimostrato, anzi, di ridurre morte 
cardiovascolare, infarto, ictus

 Il beneficio cardiovascolare è evidente soprattutto 
nei soggetti con pregressa malattia 
cardiovascolare

 Il position statement della SID (1 anno fa) e 
l’ultimo dell’ADA raccomandano empagliflozin e 
liraglutide in pazienti con pregressa malattia 
cardiovascolare
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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 per la cura del diabete più prescritti

Nuovi farmaci ancora poco prescritti

Osservatorio ARNO Diabete CINECA-SID - 2014 
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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

LEADER
changes in eGFR (MDRD)
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