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Estimated future years of life 
lost in women

Type 2 diabetes is associated with premature death from CV and 
non-CV causes

Arrows indicate the number of years of life lost incurred at specific ages by men or women with diabetes but without a history of vascular disease 
CV, cardiovascular
Emerging Risk Factors Collaboration. N Engl J Med 2011;364:829–841 

Estimated future years of life 
lost in men

Death from unknown causes
Non-cancer, non-vascular deaths
Cancer deaths
Vascular deaths
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Association of Type 1 Diabetes vs Type 2 Diabetes Diagnosed During Childhood and 
Adolescence With Complications During Teenage Years and Young Adulthood
JAMA. 2017;317(8):825-835. doi:10.1001/jama.2017.0686
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HbA1c levels below the diagnostic threshold for Diabetes 
associate with an increased risk of cardiovascular disease

Selvin E, et al. N Engl J Med 2010;362:800–811
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The Emerging Risk Factors Collaboration. Lancet 375:2215–2222, 2010

Comparison of HRs for CHD by long-term average concentrations 
of fasting blood glucose, total (and non-HDL) cholesterol, and 

systolic blood pressure
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Source: Ford ES et al. JACC 2010;55:1310-1317

Impaired fasting glucose Impaired glucose tolerance

Meta-analysis of 18 clinical trials evaluating the risk of CV disease among patients with impaired 
fasting glucose and/or impaired glucose tolerance 

Both types of pre-diabetic conditions increase the risk of CV disease

Pre-Diabetic Conditions:
Risk of Cardiovascular Disease

CV=Cardiovascular
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Early onset Type 2 diabetes is associated with higher rates of 
diabetes-related mortality compared with standard onset

• SMR, standardised mortality ratio
• 1. Al-Saeed AH, et al. Diabetes Care 2016;39:823–829; 2. Harding JL, et al. Diabetes Care 2016;39:1018–1026

Standardised mortality ratios for attained age 
for each age-of-onset cohort (n=15,238)1 Change in Type 2 diabetes-related mortality 

between 2000–2011 by age group2

252,82

-2,58

-62,12 -64,70

-30,67

-100

0

100

200

300

0-40
years

40-50
years

50-60
years

60-70
years

70-85
years

M
or

ta
lit

y 
ra

te
 c

ha
ng

e 
(%

)

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



Future mortality: Early detection and treatment of Type 2 diabetes 
is predicted to reduce the rate of CV events, including mortality

aOutcome defined as stroke, MI, revascularisation, amputation or CV death; the error bars indicate SDs calculated from 100 simulations
CV, cardiovascular; MI, myocardial infarction
Herman WH, et al. Diabetes Care 2015;38:1449–1455

• Simulation of data from the ADDITION-Europe trial demonstrated the time of initiation of treatment is more 
important than the intensity of glucose-lowering therapy for reducing CV events, including mortality 

30.0

25.0

20.0

15.0

10.0

5.0

0.0
0 5 10

Year

C
um

ul
at

iv
e 

in
ci

de
nc

e 
of

 C
V 

ev
en

ts
 (%

)

aIntensive treatment3-year delay in routine care
6-year delay in routine care Routine care

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



Serious complications of T2D are 
present at diagnosis

Complication
Any complication
Retinopathy
Abnormal ECG
Absent foot pulses (≥2) and/or ischaemic feet
Impaired reflexes and/or decreased vibration sense
Myocardial infarction/angina/claudication
Stroke/transient ischaemic attack

Prevalence (%)*

50

21

18

14

7

~2–3

~1

*Some patients had more than 1 complication at time of diagnosis

Adapted from UKPDS VIII. Diabetologia 1991;34:877–890
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Figure 2 

The Lancet Diabetes & Endocrinology DOI: (10.1016/S2213-8587(17)30104-3) 
Copyright © 2017 Elsevier Ltd Terms and Conditions

Effect of intensive glucose control on (A) Primary kidney outcome, its
components, and microalbuminuria. (B) Regression of albuminuria
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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

Hazard ratio (95% CI) Hazard ratio (95% CI) Hazard ratio (95% CI)

Primary outcome Hospital admission for HF Cardiovascular mortality

0.5 1.0 2.0 3.0 0.5 1.0 2.0 2.0 4.0 4.0

1 microvascular disease state

2 microvascular disease states

3 microvascular disease states

0.5 1.0 2.0 4.0

Prevention
or delay of 

microvascular 
complications by 
glucose lowering

Untreated hyperglycaemia 

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



Incidence Rate of CHD Events: The role of microvascular
complications
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Avogaro et al Diabetes Care. 2007
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Adequately controlled and treated with 
sulfonylureas†
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Adequately controlled and treated with 
metformin*

Source: Turner RC et al. JAMA 1999;281:2005-2012

*Overweight drug-naïve patients
†Normal weight and overweight drug-naïve patients

%
 w

ith
 A

1C
 <

7%
 (%

)

United Kingdom Prospective Diabetes Study (UKPDS) 49
4,075 patients with DM randomized to diet alone, insulin, sulfonylurea, or metformin for 9 years

Glycemic control in patients on DM monotherapy worsens over time 

Diabetes Mellitus:
Change in Glycemic Control Over Time

DM=Diabetes mellitus, HbA1C=Glycosylated hemoglobin
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Lipska et al. 2015

Patients with Comorbidities are Frequently
Overtreated
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Lipska et al. 2015

Comorbid Patients frequently receive
inappropriate therapies
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Patients with type 2 diabetes in nursing homes 
frequently have many comorbidities
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Gadsby R, et al. Diabet. Med. 2011;28:778-80.
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In this study, each individual had a mean of four comorbidities
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Treatment in Comorbid Diabetic Patients can be 
Problematic
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Biderectional association between hypoglycemia and 
dementia

Yaffe K et al. JAMA 2013; 173(14): 1300–1306
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Asymptomatic episodes of hypoglycemia may go 
unreported

• In a cohort of patients with 
diabetes, more than 50% had 
asymptomatic (unrecognized)  
hypoglycemia, as identified by 
continuous glucose monitorin1

Chico A, et al. Diabetes Care 2003;26(4):1153-1157. 
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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.

In
ci

de
nt

 ra
te

 ra
tio

s

+CKD, 
+diabetes

-CKD, 
+diabetes

Ref: -CKD, 
-diabetes

Glucose
<70 and ≥60 mg/dl

Glucose
<60 and ≥50 mg/dl

Glucose
<50 mg/dl

9

0

N=243,222

Mean age of patients with 
CKD, 73 years

8

7

6

5

4

3

2

1

+CKD, 
-diabetes

3.28

7.21

8.43

1.66 1.53 1

1

1
1.58

1.62

4.09

3.56

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



Association of hypoglycemia and cardiac ischemia. 
A study based upon continuous glucose monitoring

and ECG monitoring
(Desouza et al; Diabetes Care 26: 1485, 2003)

Total episodes Episodes with cardiac 
pain

Episodes with ECG 
abnormalities

Hypoglycemia 54 10 6

Asymptomatic 28 - 2

Symptomatic 26 10 4

Normoglycemia - 0 0

Hyperglycemia 59 1 0

Glucose increase >100 
mg in 1 h 50 9 2Diapositiva preparata da Angelo Avogaro e ceduta alla Società Italiana di Diabetologia. 
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The Patient who needs Combination Therapy: Data from 15 RCT 
(Phung et al. DOM 2014)

Mean age: 48-63 years
HbA1c: 7.2-9.9%

Mean duration of Diabetes: 1.6-4.1 years
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Rationale for Combination Therapy

1. Complementary Action between DPP-4 Inhibitors and 
Metformin

2. Evidence for the Direct Effects of Metformin on GLP-1 Level 
and Bioactivity

3. The Inhibitory Effect of Metformin on DPP-4 Activity.

4. Upregulation of GLP-1 Receptor Expression by Metformin in 
Pancreatic Islet β-Cells.
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Clinical trials demonstrating the additive effect on glycemic control of combination 
therapy with vildagliptin and metformin.

(redrawn from Dotta et al. 2012 )
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*MACE, major adverse cardiovascular (CV) events–non-fatal myocardial infarction, non-fatal stroke or CV death
Vildagliptin = 50 mg qd/bid; M-H RR, Mantel-Haenszel risk ratio
Adapted from McInnes G et al. Poster no 891 presented at the 50th EASD Annual Meeting, Sep 15–19, 2014, Vienna, Austria.

Incidences and risk ratios for adjudicated MACE* and its 
individual components

0. 1 1.0 10.0 100.00.01

Vildagliptin
n/N (%)

0.82 (0.61–1.11)85/7102 (1.20)83/9599 (0.86)MACE composite endpoint

0.87 (0.56–1.38)35/7102 (0.49)38/9599 (0.40)Myocardial infarction

0.84 (0.47–1.50)25/7102 (0.35)24/9599 (0.25)Stroke

0.77 (0.45–1.31)28/7102 (0.39)25/9599 (0.26)CV death

Comparators
n/N (%)

M-H RR 
(95% CI)

Vildagliptin better Comparator better
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Hospitalisations for heart failure, DPP-4i class effect? 
Combined analysis

Analysis DPP-4i’s Placebo HR (95%CI) P value

SAVOR TIMI
(n=16,492)

289 (3.5%) 228 (2.8%) 1.27 (1.07,1.51) 0.009

EXAMINE
(n=5380)

106 (3.9%) 89 (3.3%) 1.19 (0.89, 1.58) 0.238

TECOS
(n=14,671)

228 (3.1%) 229 (3.1%) 1.00 (0.83, 1.20) 0.983

COMBINED ANALYSIS 623 (3.4%) 546 (3.0%) 1.14 (0.97, 1.34)

Test for heterogeneity for 3 trials:
p=0.178, I2= 42%

Presented at ADA2015 on June 8th, unpublished data

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



VIVIDD met it’s primary efficacy endpoint (non-inferiority for LVEF change) - all CV events 
were adjudicated for VIVIDD

Patients with event,
n(%)

Vildagliptin 
n=128

Placebo 
n=125

P value*

Any adjudicated event 35 (27.3) 31 (24.8) 0.646

CV death 7 (5.5) 4 (3.2) 0.377

HF 23 (18.0) 22 (17.6) 0.939

hHF 13 (10.2) 10 (8.0) 0.552

*P values were based on CMH test (or Fisher exact test if 25% of the expected frequency is 
<5)

Krum H et al. No significant difference in risk of heart failure hospitalization with vildagliptin in diabetic patients with systolic chronic heart failure: VIVIDD study. Poster presented at the 74th 

Scientific Sessions of the American Diabetes Association (ADA), June 13–17, 2014, San Francisco, CA, USA 

Vildagliptin Placebo
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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)
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INTERVAL Study: Baseline Data

Metformin and sulphonylureas were the 
most frequently used OADs; of the 
randomly assigned patients, nearly half 
were taking metformin, whereas a third 
were using sulphonylureas.

Strain et al, Lancet  online May 23, 2013
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INTERVAL Study: Vildagliptin reduces HbA1c and FPG at 24° week in 
elderly patients

Strain et al, Lancet  2013

HbA1c FPG

Full analysis set was used for analysis.
BL, baseline; HbA1c, glycosylated hemoglobin A1c; SEM, standard error of mean
FPG; fasting plasma glucose.
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Studio INTERVAL: safety of treatments

Most AEs were mild to moderate, occurred at a 
far lower frequency than expected, and seemed 
to be less frequent than reported in other 
studies with DPP4 inhibitors, although such a 
comparison does have its limitations. Our study 
further corroborates the safe profile of 
vildagliptin reported in two separate pooled 
analyses of vildagliptin studies in elderly 
patients with type 2 diabetes.

Strain et al, Lancet  online May 23, 2013
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DPP-4 activity in peripheral plasma at 120 min after oral administration of the 
DPP-4 inhibitor vildagliptin at different doses or placebo

Bilal Omar, and Bo Ahrén Diabetes 2014;63:2196-2202
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The classical and nonclassical mechanisms for the glucose-lowering effect of 
DPP-4 inhibition. 

Bilal Omar, and Bo Ahrén Diabetes 2014;63:2196-2202
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