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Drug cannot be approved for marketing

Drug can be immediately approved 

without the need for further studies

Usual result for glucose-lowering agents

From 2009 onwards, all new glucose-lowering agents are required to present 

data from meta-analysis or pooled analysis of individual phase 2 and 3 studies 

assessing the risk of MACE and their confidence intervals
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The PROACTIVE Study

Secondary prevention of macrovascular 

events in patients with type 2 diabetes

If this regulation had to be applied to older 

drugs…..

UL of CI would be fully satisfactory 

for FDA requirements 

Diapositiva preparata da Matteo Monami e ceduta alla Società Ita
liana di Diabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



Diapositiva preparata da Matteo Monami e ceduta alla Società Ita
liana di Diabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



The UKPDS 34 study

Effect of intensive blood-glucose control 

with metformin on complications in 

overweight patients with type 2 diabetes
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Cardiovascular safety of sulfonylureas

A meta-analysis of randomized clinical trials 

MH-OR: 1.04[0.82–1.31]
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not be sufficient for approval by the FDA today
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Cardiovascular safety of sulfonylureas

A meta-analysis of randomized clinical trials 
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SUs would not be approved by 

any regulatory authority
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DPP-4 Inhibitors and Lipids:

Systematic Review and Meta-Analysis
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Stromal Cell-Derived

Factor 1α

Vascular endothelial

growth factors
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A meta-analysis of randomized clinical trials 

Dipeptidyl peptidase-4 inhibitors and 

cardiovascular risk
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Double-blind, noninferiority trial with a 

prespecified noninferiority margin of 1.3 for 

the primary end point
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The EXAMINE trial

Alogliptin after Acute Coronary Syndrome in 

patients with type 2 diabetes

White WB et al.

White WB et al., N Engl J Med 2013; 369:1327-1335
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369:1317-1326.
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The SAVOR trial

Saxagliptin and Cardiovascular Outcomes in 

Patients with Type 2 Diabetes Mellitus

Scirica BM et al., N Engl J Med 2013; 369:1317-1326
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A meta-analysis of randomized clinical trials 

Dipeptidyl peptidase-4 inhibitors and 

cardiovascular risk
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Patients at a very high CV risk…..

….really very hard to obtain any positive results
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These three limitations can be true for MACE, but not for all-cause mortality.

1. Diagnostic criteria are universally accepted….

2. No need for screening procedures 

3. There is no possibility of misclassification….dead or alive. 

…the reduction of all-cause mortality observed in meta-analyses of early 

metabolic trials with DPP-4i is simply true! 
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* **

Previous CV (%) 75 ~30

*
**

Meta-analysis* **

Nephropathy(%) 18 <5
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The EXAMINE trial: subgroup analyses

Alogliptin after Acute Coronary Syndrome in 

patients with type 2 diabetes

White WB et al., N Engl J Med 2013; 369:1327-1335
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Recent CVOTs in context of diabetes duration, 

CV risk and duration of intervention

Johansen et al, OP - 49th EASD, Barcelona 2013

Less favourable results
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dos Santos L et al. Circ Heart Fail 2013;6:1029-1038

DPP-4 activity and heart failure

Animal model 

(rats)

Control group

Inverse correlation between cDDP-4 activity and cardiac function
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dos Santos L et al. Circ Heart Fail 2013;6:1029-1038

DPP-4 activity and heart failure

Humans
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 DPP4 activity has something to do with heart failure 

 The clinical impact of these findings is unknown. 

 It could be even possible that the increased DPP-4 activity in heart 

failure is a compensatory mechanism, impaired by the use of 

DPP-4 inhibitors. 

DPP-4 activity and heart failure
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From a mechanistic point of view, we could imagine several different 

mechanisms through which saxagliptin could induce an increased 

hospitalization for HF.
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GLP-1 (7-36) and GLP-1 (9-36): effects of the 

inhibition of DPP-4

Adapted from: Baggio L et al., Gastroenterology 2007, 132:2131-2157

NEGATIVE FEEDBACK
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DPP-4i determines a 4-fold increase of GLP-1 (7-36), so the overall reduction of 

cGLP-1 levels is mainly attributable to a reduction of GLP-1 (9-36).

Diapositiva preparata da Matteo Monami e ceduta alla Società Ita
liana di Diabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



These favorable effects seem to be mediated by GLP1 9-36 probably through other pathways 

different from the traditional GLP1R
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Sitagliptin Use in Patients With

Diabetes and Heart Failure

7,620 patients with diabetes and incident HF

12% exposed to sitagliptin, 50% to metformin, 38% to SUs after incident HF

Primary endp.: all-cause hospital admission or death using a nested case-control analysis

Weir D et al., JACC Heart Failure, 2014 Epub ahead of print

Diapositiva preparata da Matteo Monami e ceduta alla Società Ita
liana di Diabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



Monami M, Dicembrini I, Mannucci E. Nutr Metab Cardiovasc Dis 2014; 24:689-97

1.19[1.03-1.37]Overall MH-ORDiapositiva preparata da Matteo Monami e ceduta alla Società Ita
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Heart failure and saxagliptin: 

the SAVOR trial

Scirica B et al., Circulation 2014, Epub-ahead of print
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HR 1.04
95% CI 0-26.3

P=0.98

HR 1.82
95% CI 0.9-4.1

P=0.12

HR 0.94
95% CI 0.6-1.6

P=0.82

HR 1.31
95% CI 1.0-1.6

p=0.021

0.7% 0.7% 1.1% 0.3%
2.2% 2.0%

10.9%

8.9%

20%
18%

16%

14%

12%

10%

8%

6%

4%

2%

0% N = 3076

Q1
(5 - 64)

N = 3076

Q2
(65 - 140)

N = 3076

Q3
(141 - 332)

N = 3073

Q4
(333 - 46,627)

Quartiles of NT-proBNP (pg/mL)

P for interaction = 0.46

Saxagliptin Placebo

NT-proBNP: N-terminal pro-brain natriuretic peptide; HHF: hospitalization for heart failure

Heart failure and saxagliptin: 

the SAVOR trial

Scirica B et al., Circulation 2014, Epub-ahead of print
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Heart failure and saxagliptin: 

the SAVOR trial

Scirica B et al., Circulation 2014, Epub-ahead of print
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Microalbuminuria and saxagliptin: 

the SAVOR trial

Scirica BM et al., N Engl J Med 2013; 369:1317-1326
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Urine microalbumin-creatinine ratio (UACR) and 

cardiovascular mortality in the general population

Nationally representative cohort of 298,875 US veterans

Kovesdy CB et al., JACC 2014, Epub-ahead of print

Diapositiva preparata da Matteo Monami e ceduta alla Società Ita
liana di Diabetologia. 

 
Per avere una versione originale si prega di scrivere a siditalia@siditalia.it



Adapted from: Scirica BM et al., N Engl J Med 2013; 369:1317-1326
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Baseline 1 year 2 years Endpoint

Saxagliptin

Placebo

HbA1c and saxagliptin:

the SAVOR trial
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Linaglipti

n

Placebo

von Eynatten M, et. ASN 2012, Poster TH-PO530.

Meta-analysis suggests linagliptin is associated 
with fewer renal events than placebo
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McGill JB et al., Diabetes Care 2013; 36:237-244

Renal insufficiency and linagliptin:

Efficacy and safety
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will evaluate CV and renal safety of linagliptin in 
patients with T2DM at high CV and renal risk

Primary CV endpoint: Time to first occurrence of primary composite endpoint: 

1. CV death (including fatal stroke and 

fatal MI) 

2. Nonfatal MI

3. Nonfatal stroke

4. Hospitalization for unstable 

angina pectoris

Placeboversus

Renal endpoint: Time to first occurrence of the composite endpoint:

1.Renal death              2. Sustained ESRD                      3. Sustained decrease of 

≥ 50% eGFR

N = 8,300; approx. 4-year follow-up

Inclusion criteria:
1. T2DM with HbA1c ≥ 6.5% and ≤ 10.0%

2. Drug naïve patients or pre-treated with stable background antidiabetic medication, 

excluding GLP-1, DPP4is, SGLT-2is

3. High risk of CV events

PlaceboLinagliptin 5 mg versus

Source: http://clinicaltrials.gov/ct2/show/NCT01897532.
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will evaluate change from baseline in HbA1c (primary) and in albuminuria with 
linagliptin in patients with T2DM with renal disease

ClinicalTrials.gov 

NCT01792518.

N = 404; treatment period 24 weeks 

Inclusion if all of the following are fulfilled:

1. Current therapy with ACEi or ARB at stable dose for 10 weeks

2. UACR 30–3,000 mg/g documented in the previous 12 months 

3. eGFR > 30 mL/min

Outcome measures

1. Change from baseline in HbA1c at Week 24

2. Time weighted average of percentage change from baseline in UACR at Week 24 

PlaceboLinagliptin 5 mg versus
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CAROLINA

NCT01243424
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Recent CVOTs in context of diabetes 

duration, CV risk and duration of intervention

Johansen et al, OP - 49th EASD, Barcelona 2013
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