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ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular disease: 
PreterAx and Diamicron MR Controlled Evaluation; UKPDS, UK Prospective Diabetes Study; VADT, Veterans Affairs 

Diabetes Trial

Glycemia

Study
Duration
(years) N Target A1C achieved (%)

UKPDS1 10 3,867 FPG < 6 mmol/L 7.0 vs. 7.9

ACCORD2 3.4 10,251 A1C < 6.0% 6.4 vs. 7.5

ADVANCE3 5 11,140 A1C ≤ 6.5% 6.5 vs. 7.3

VADT4 5.6 1,791 A1C < 6.0% 6.9 vs. 8.4

1UKPDS Group Lancet 1998;352:837-53; 2Riddle et al Diabetes Care 2010;33:983-90; 3Woodward et al Diabetes Care 
2011;34:2491-5; 4Duckworth et al N Engl J Med 2009;360:129-39

T2DM Trials of
More vs. Less Glucose Lowering
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The Rosiglitazone experience

“Rosiglitazone was associated 
with a significant increase in the 
risk of myocardial infarction and 

with an increase in the risk of 
death from cardiovascular causes 
that had borderline significance.”
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2008: the year of the paradigm shift
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Efficacy trials vs. safety trials

Efficacy trials Safety trials

Aim Demonstrate CV benefit Demonstrate CV safety

Aim of treatment Maximize HbA1c difference Minimize HbA1c difference
(equipoise)

Comparator Usually active drug Usually placebo

Study population High proportion of patients
without CVD/CKD

High proportion of patients
with CVD/CKD

Primary endpoint Heterogeneous MACE

Study duration Pre-specified Event driven

Primary analysis Superiority Non inferiorityDiapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 
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FDA criteria for requirement of a postmarketing
CV outcomes trial

Upper limit 
of 95% CI

Non-inferiority 
boundary
HR 1.8

Non-inferiority 
boundary
HR 1.3

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2.0 2.2

Hazard 
ratio

Superiority

Non-inferiority

Non-inferiority

Inferior

Underpowered

Approvable: no need 
for postmarketing 
study
Approvable: need for 
postmarketing study

Not approvable

Hirshberg B, Raz I. Diabetes Obes Metab 2011;34(Suppl. 2):S101–S106.
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Risk margin (∆) impact
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Risk margin (∆) impact

The primary hypothesis was noninferiority for the
primary outcome with empagliflozin (pooled doses of
10 mg and 25 mg) versus placebo with a margin of
1.3 for the hazard ratio.

For the test of noninferiority for the primary outcome
with a margin of 1.3 at a one-sided level of 0.0249, at
least 691 events were required to provide a power
of at least 90% on the assumption of a true hazard
ratio of 1.0.
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Risk margin (∆) impact

We determined that the enrollment of 3260 patients 
would be required to determine the primary outcome in 
at least 122 patients and provide a power of 90% to 
reject a hazard ratio of at least 1.80 at the 0.05 level of 
significance.Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 
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Holman R et al The Lancet , 2014

Cumulative number of participants with diabetes 
in cardiovascular outcome trials over time
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Evolution of prospectively planned primary 
end points in completed CVOTs

Marx N et al  Diabetes Care  2017
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Global distribution of participants
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SAVOR-TIMI 53 
(saxagliptin)

EXAMINE (Alogliptin)

ELIXA (Lixisentide) 

TECOS (Sitagliptin)  

EMPA-REG-OUTCOME 
(Empagliflozin) 

LEADER (Liraglutide) 
SUSTAIN 6 (Semaglutide) 

CANVAS-R 
(Canagliflozin) 

OMNEON 018 (DPP-4i  QW) 
CARMELINA (Linagliptin) 

EXSCEL (Exentide QW) 
CANVAS-R (Canagliflozin) 

FREEDOM  CVO (ITCA Q 6 months)
CAROLINA (Linagliptin) 

DEVOTE (Degludec)

REWIND (Dulaglutide QW) 
DECLARE-TIMI 58 (Dapagliflozin) 

CREDENCE (Canagliflozin)

Ertugliflozin CVOT (Ertugliflozin)

Class of drug of interest being 
evaluated: 

DPP-4i

GLP-1RA
SGLT2i
Basal insulin
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ACS
A1c 6.5-11.0

N=5,380
EXAMINE R

Alogliptin

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

CVD or RFs
A1c 6.5-12.0

N=16,492

SAVOR-
TIMI 53 R

Saxagliptin

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

CVD
A1c 6.5-8.0
N=14,671

TECOS R
Sitagliptin

Placebo

CV death,
nonfatal MI, 

nonfatal stroke, or 
UA requiring

hospitalization

Median duration of follow-up Primary endpoint

Randomization Year 1        Year 2         Year 3

CVOTs on DPP-4i

In all these studies, DPP4 met the primary 
endpoint of non-inferiority (but not 

superiority) when compared to placebo.
Some concerns regarding HF events.

Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

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



DPP-4 inhibitors:
Meta-analysis of HF hospitalizations in SAVOR-
TIMI 53 and EXAMINE
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Numbers of patients with events Sitagliptin
n=7332

Placebo 
n=7339

Hospitalization for heart failure† 228 (3.1%) 229 (3.1%)

1.07 per 100 pyrs 1.09 per 100 pyrs

ITT HR=1.00 (0.83, 1.20), p=0.98

Hospitalization for heart failure or 
cardiovascular death†

538 (7.3%) 525 (7.2%)

2.54 per 100 pyrs 2.50 per 100 pyrs

ITT HR=1.02, (0.90, 1.15), p=0.74

Hospitalization for Heart Failure*
ITT Population

* Adjusted for history of heart failure at baseline
† Prespecified analyses

Green JB et al. NEJM 2015
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ACS
A1c 5.5-11.0

N=6,068
ELIXA R

Lixisenatide

Placebo

CV death,
nonfatal MI, 

nonfatal stroke, or 
UA requiring

hospitalization

Age ≥50 with CVD, 
or age ≥60 with RF,

A1c ≥7.0%
N=9,340

LEADER R
Liraglutide

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

Age ≥50 with CVD, 
HF or CRF, or age

≥60 with RF,
A1c ≥7.0%
N=3,297

SUSTAIN-6 R
Semaglutide

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

Median duration of follow-up Primary endpoint

Randomization Year 1        Year 2         Year 3

70% CVD
A1c 6.5-10%

N=14,753
EXSCEL R

Exenatide LAR

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

CVOTs on GLP-1 ra
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Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

ELIXA trial
Pfeffer MA et al. N Engl J Med 2015;373:2247-57
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The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal
myocardial infarction, or non-fatal stroke. The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the
hazard ratios 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; CV: cardiovascular; HR: hazard ratio.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 

Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke
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The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the hazard ratios 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 the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 

All-cause mortality
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Time since randomisation (weeks)

Number of subjects at risk

Semaglutide 1648 1619 1601 1584 1568 1543 1524 1513

Placebo 1649 1616 1586 1567 1534 1508 1479 1466

Semaglutide, 6.6%

Placebo, 8.9%

109

SUSTAIN-6 trial
Marso SP et al. N Engl J Med 2016;375:1834-44

Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

HR, 0.74 (95% CI, 0.58; 0.95)
Events: 108 semaglutide; 146 placebo
P<0.001 for non-inferiority
P=0.02 for superiority
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All-cause mortality
ITT analysis
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Meta-analysis on GLP1 RA
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CVD
A1c  7.0-10.0

N=7,029

EMPA-REG
OUTCOME R

Empagliflozin 10 mg
Empagliflozin 25 mg

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

CVD or age≥50 
with RF

A1c 7.0-10.5
N=10,142

CANVAS R
Canagliflozin

Placebo

CV death,
nonfatal MI, or
nonfatal stroke

Median duration of follow-up Primary endpoint

Randomization Year 1        Year 2         Year 3         Year 4

CVOTs on SGLT2i
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Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke
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All-cause mortality
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Hospitalization for heart failure
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N Engl J Med 2017;377:644-57

Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

CANVAS trial
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N Engl J Med 2017;377:644-57

All-cause mortality

CANVAS trial
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N Engl J Med 2017;377:644-57

Hospitalization for hearth failure

CANVAS trial
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CVD or age≥50 
with RF

A1c ≥7.0%
N=7637

DEVOTE R
Degludec

Glargine

CV death,
nonfatal MI, or
nonfatal stroke

Median duration of follow-up Primary endpoint

Randomization Year 1        Year 2         Year 3

Tx with full-dose 
metformin

A1c 7.0-9.0%
N=3028

TOSCA.it R
Pioglitazone

Sulphonylureas

CV death,
nonfatal MI,

nonfatal stroke, or 
urgent coronary
revascolarization

Primary endpoint

Randomization Year 2        Year 4         Year 6

CVOTs with head to head comparisons
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N Engl J Med 2017; June 12

Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

DEVOTE trial
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Severe hypoglycemia

DEVOTE trial
N Engl J Med 2017; June 12
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Lancet Endocrinol 2017; Sept13

Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke
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Lancet Endocrinol 2017; Sept13

Key secondary outcome, on treatment population
Sudden death, fatal and non-fatal MI (including silent MI), fatal and non-
fatal stroke, major leg amputation (above the ankle), coronary, leg or 
carotid arteries revascularization

HR=0.67 (95% CI, 0.47-0.96)

P=0.03
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JAMA. 2016;316(3):313-324

Available Glucose-Lowering Drugs on Cardiovascular 
Mortality in Clinical Trials of Type 2 Diabetes
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From RCTs to RWE

Lancet Diabetes Endocrinol. 2017.

DOM 2017

Dapagliflozin Compared to DPP-4 inhibitors is Associated with 
Lower Risk of Cardiovascular Events and All-cause Mortality 
in Type 2 Diabetes Patients (CVD-REAL Nordic): a 
multinational observational study
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Conclusioni

• Negli ultimi anni l’armamentario terapeutico a disposizione del diabetologo si 
è arricchito in modo sostanziale, con la possibilità di combinare meccanismi 
d’azione molteplici e di personalizzare la terapia

• Le nuove classi di farmaci si sono mostrate sicure dal punto di vista 
cardiovascolare, e in alcuni casi è stato documentato un beneficio sugli 
eventi cardiovascolari, sulla progressione del danno renale e sulla mortalità

• I CVOTs soddisfano a pieno le richieste degli enti regolatori, ma sono meno 
utili per guidare la pratica clinica (assenza di confronti head to head, 
confronto vs. placebo con baseline therapy poco chiara, selezione di pazienti 
ad elevatissimo rischio, spesso focus solo su outcomes CV)

• Le informazioni derivanti dai CVOTs andranno necessariamente affiancate 
da quelle dei Real World Data, che consentiranno di valutare il profilo di 
efficacia e sicurezza dei farmaci su popolazioni più rappresentative della 
normale pratica clinica 

Diapositiva preparata da ANTONIO NICOLUCCI e ceduta alla Società Italiana di Diabetologia. 

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


	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43



