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Agarwal et al. Crit Rev Clin Lab Sci. 2018
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Risk of microvascular and myocardial infarction outcomes based on 
A1C in the UKPDS. 

Curtis Triplitt, and Carlos A. Alvarez Diabetes Spectr
2008;21:177-189
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Dysglycemia and the consequences of diabetes 

Gerstein H and Werstuck. Lancet Diabetes Endocrinol. 
2013;1:71-8

Association between retinal disease and risk of diabetes-related complications
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Linking macro to microangiopathy

Orasanu et al. 2016
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Prevention or delay of progression of microvascular complications 
may help reduce CV risks

CV, cardiovascular; RCT, randomized control trial
1. Adapted from Brownrigg JR et al., Lancet Diabetes Endocrinol 2016;4:588–597
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The burden of microvascular disease is a determinant of future CV risk1

CV event
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Lambers Heerspink H J et al. Dia Care 2011;34:S325-S329

Combined effects of albuminuria and eGFR levels at baseline on the risk for 
adverse outcomes. 
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The Lancet Diabetes & Endocrinology DOI: (10.1016/S2213-8587(17)30104-3)

Effect of intensive glucose control on (A) Primary kidney outcome, its  components, and 
microalbuminuria. (B) Regression of albuminuria
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Postprandial Myocardial Perfusion is impaired in T2D patients
without coronary heart disease
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Scognamiglio et al. Circulation. 2005;112(2):179-84
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Linking endothelial dysfunction and microangiopathy

Adameova et al. Heart Fail. Rev 2014
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Cumulative incidence of cardiovascular death or heart
failure hospitalization, and of all-cause death.

Kristensen et al. Eur J HF 2018
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Event rates following initiation of GL therapies in 
patients with and without CVD

Cavender et al. JACC 2018
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Terapia

Ipoglicemia

HbA1c target
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Morbidity of Hypoglycaemia in Diabetes 
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Zoungas, N Engl J Med 2010;363:14108

Severe Hypoglycemia and Risks of Vascular Events and Death 
• 11,140 type 2 pts
• Follow up : 5 yrs
• ADVANCE Collaborative Group 

Annual rates of SH Adverse Clinical Outcomes
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Hypoglycaemia: effects on cardiac activity
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Severe hypoglycemia and incident CV mortality inpatients with 
Type 2 diabetes
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Complications CKD

Hypoglycemia Comorbidities

Ageing
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Proportion of patients with eGFR< 60 mL/min/1.73 m2 or 
albuminuria, by age groups

Russo et al. BMC Geriatrics 2018
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Risk of death of heart failure patients by sex, diabetes mellitus, 
and ejection fraction group

Martinez-Selles et al. EJHF, 2012
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Diabetes increases the risk of hypoglycaemia in patients with chronic kidney
disease

Risk for hypoglycaemia of varying severity and adjusted incidence rate ratio classified by presence or absence of CKD and 
diabetes

Moef MF, et al. Clin J Am Soc Nephrol. 2009;4:1121-7.
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• Nei diabetici anziani gli obiettivi glicemici devono essere 
individualizzati in funzione del farmaco utilizzato ed il 
potenziale rischio di ipoglicemia.

• In caso di utilizzo di farmaci a basso rischio di ipoglicemia 
(metformina, DPP4 inibitori, pioglitazone, SGLT-2 inibitori, 
agonisti del recettore del GLP-1 ed acarbosio o loro 
combinazioni) l’obiettivo di HbA1c è < 7,0 % (< 53 
mmol/mol).
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Baggio et al. DOI: 10.1053/j.gastro.2007.03.054

The Biology of Incretins
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GLP-1 & Insulin secretion

Holst et al. Physiol Rev 2012
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8.2

*included moderate, severe and ESRD patients
DPP-4, dipeptidyl peptdase-4; ESRD, end stage renal disease; HbA1c, glycosylated haemoglobin; LINA, linagliptin; PBO, placebo, SAXA, saxagliptin, SITA, sitagliptin; VILDA, vildagliptin

Adapted from: Thomas MC et al. Systematic literature review of clinical trials of dipeptidyl peptidase-4 inhibitors in patients with type 2 diabetes and renal impairment. Diabetes Therapy 2016

Long-term DPP-4 inhibitor efficacy in renal impairment:  A systematic review
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Mean rate of glycaemic deterioration (increase in adjusted HbA1c 
per year characterised in mmol/mol units), by age at diagnosis.

Donnelly et al. Diabetologia 2018
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The proposed cardiovascular impact of DPP-4 inhibitors
beyond glucose control

Xie W et al. Vascul Pharmacol. 2018
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The proposed cardiovascular impact of DPP-4 inhibitors
beyond glucose control

Xie W et al. Vascul Pharmacol. 2018
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The proposed cardiovascular impact of DPP-4 inhibitors
beyond glucose control

Xie W et al. Vascul Pharmacol. 2018
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Cardiovascular outcome trials for DPP4 Inhibitors
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Change From Baseline in LVEF (Primary Endpoint) and 
Other Echocardiographic Measurements

McMurray et al. JACC Heart Fail 2017
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New onset AF and DPP-4 Inhibitors

Chia-Yu Chang et al. Card Diab 2017
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INTERVAL: randomised study with individualised treatment targets

• INTERVAL: INdividualised Treatment targets for EldeRly patients with type 2 diabetes using 
Vildagliptin Add-on or Lone therapy

• With unique per-patient, investigator-defined  HbA1c targets, based on clinical judgement 

*Patients with T2DM, ≥70 years old; †Patients who were drug-naive or on other background OAD therapy received vildagliptin (50 mg) twice daily; patients 
on sulphonylurea monotherapy received vildagliptin (50 mg) once daily; ‡Vildagliptin is indicated as monotherapy in patients inadequately controlled by 
diet and exercise alone, and for whom metformin is inappropriate due to contraindications or intolerance2

OAD = oral antidiabetic agent

Strain WD et al. Lancet. 2013;382:409–16 

Patients on
stable OAD

treatment (1:1)

Day 0 Week 24Week -2
Screening period Double-blind treatment period

Vildagliptin† ± OAD background therapy (n=139)

Placebo ± OAD background therapy (n=139)

Strain et al. Lancet 2013
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The Elderly Patient

Strain et al. Lancet 2013

Individualised treatment targets for elderly patients with type 2 diabetes using Vildagliptin add-on 
or lone therapy (INTERVAL)
A 24 week, randomised, double-blind, placebo-controlled study

278 pts >70 aa HbA1c 7-10%

Individualized HbA1c end-point:
- Placebo 27%
- Vilagliptin 53%

p<0.0001

HbA1c reduction
- Placebo -0.3%
- Vildagliptin -0.9%

Delta 0.6% (p<0.0001)
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Cardiovascular outcome trials with DPP4 inhibitors, GLP1 
receptor agonists, and SGLT2 inhibitors: primary end-

points

Lim et l. Atherosclerosis 2018
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PRIMARY PREVENTION

SECONDARY 
PREVENTION

DIABETES TYPE 2

GFR < 60 
ml/min

RENAL 
IMPAIRMENT

(30-50)

HEART FAILURE
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Fadini et al. Diab Ther 2018

Diapositiva preparata da ANGELO AVOGARO e ceduta alla Società Italiana di Diabetologia. 

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



Diapositiva preparata da ANGELO AVOGARO e ceduta alla Società Italiana di Diabetologia. 

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


	Tra glicemia e complicanze: il loro stretto rapporto e l’importanza del trattamento precoce nel paziente diabetico
	 �Il Prof. Angelo Avogaro dichiara di aver ricevuto negli ultimi due anni compensi o finanziamenti da Aziende Farmaceutiche e/o Diagnostiche. �Dichiara altresì il proprio impegno ad astenersi, nell’ambito dell’evento, dal nominare, in qualsivoglia modo o forma, aziende farmaceutiche e/o denominazione commerciale e di non fare pubblicità di qualsiasi tipo relativamente a specifici prodotti di interesse sanitario�
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Linking macro to microangiopathy
	Diapositiva numero 10
	Prevention or delay of progression of microvascular complications may help reduce CV risks
	Combined effects of albuminuria and eGFR levels at baseline on the risk for adverse outcomes. 
	Effect of intensive glucose control on (A) Primary kidney outcome, its  components, and microalbuminuria. (B) Regression of albuminuria
	Diapositiva numero 14
	Diapositiva numero 15
	Cumulative incidence of cardiovascular death or heart failure hospitalization, and of all-cause death.
	Event rates following initiation of GL therapies in patients with and without CVD
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Severe hypoglycemia and incident CV mortality inpatients with Type 2 diabetes
	Diapositiva numero 23
	Proportion of patients with eGFR< 60 mL/min/1.73 m2 or albuminuria, by age groups
	Risk of death of heart failure patients by sex, diabetes mellitus, and ejection fraction group
	Diabetes increases the risk of hypoglycaemia in patients with chronic kidney disease
	Diapositiva numero 27
	The Biology of Incretins
	GLP-1 & Insulin secretion
	Long-term DPP-4 inhibitor efficacy in renal impairment:  A systematic review
	Mean rate of glycaemic deterioration (increase in adjusted HbA1c per year characterised in mmol/mol units), by age at diagnosis.
	 The proposed cardiovascular impact of DPP-4 inhibitors beyond glucose control
	 The proposed cardiovascular impact of DPP-4 inhibitors beyond glucose control
	 The proposed cardiovascular impact of DPP-4 inhibitors beyond glucose control
	 The proposed cardiovascular impact of DPP-4 inhibitors beyond glucose control
	 The proposed cardiovascular impact of DPP-4 inhibitors beyond glucose control
	Cardiovascular outcome trials for DPP4 Inhibitors
	Diapositiva numero 38
	Change From Baseline in LVEF (Primary Endpoint) and Other Echocardiographic Measurements
	New onset AF and DPP-4 Inhibitors
	INTERVAL: randomised study with individualised treatment targets
	Diapositiva numero 42
	Cardiovascular outcome trials with DPP4 inhibitors, GLP1 receptor agonists, and SGLT2 inhibitors: primary end-points�
	Diapositiva numero 44
	Diapositiva numero 45
	Diapositiva numero 46



