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Cardiovascular diseases are the leading cause of morbidity and 
mortality in patients with diabetes mellitus

http://www.diabetesatlas.org/


Hyperglycaemia is among the most important causes of death

Global Burden of Disease Lancet 2015;386:2287-323



The burden of cardiovascular 
disease in type 2 diabetes 

mellitus in Italy



Studio RIACE; Penno et al. Journal of Internal Medicine, 2013, 274; 176–191
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Prevalence of cardiovascular complications in 
people with type 2 diabetes



Diabetes patients requiring glucose-lowering therapy and 
nondiabetics with a prior MI carry the same cardiovascular risk 
A population study of 3.3 mln people

Schramm TK eta al. Circulation. 2008;117:1945-1954



Adapted from Sattar N. Diabetologia. 2013;56:686–95; 

Is diabetes a CHD equivalent?



Prevalence of cardiovascular complications 
based on the duration of diabetes
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• The modal day and the AGP depict 
3,628 continuous glucose readings 
measured for 30 days 

• The modal day shows each data point 
graphed without regard to date 

• The AGP replaces the individual data 
points with five smoothed frequency 
curves, which represent the 
underlying glycaemic pattern 
(accounting for outlier values)

• The statistical summary (shown 
separately, but contained in the AGP 
report) is customisable 

Centre solid line is the median, next two outer solid lines (25th and 75th percentiles) 
represent the IQR, and the dotted lines depict the 10th and 90th percentiles

AGP, ambulatory glucose profile; IQR, interquartile range Mazze RS, et al. Diabetes Technol Ther 2008;10:149–159



Ray KK, et al. Lancet 2009;373:1765–1772

Effect of intensive control of glucose on cardiovascular 
outcomes and death in patients with diabetes mellitus



Adjusted Hazard Ratios for all-cause mortality by HbA1c deciles 
in people given oral combination and insulin-based therapies

HbA1c, glycated haemoglobin

Insulin treated patients (n=20,005)Non-insulin treated patients (n=27,965)

Currie CJ, et al. Lancet 2010;375:481–489



Metformin
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Danish registry study (N=107,806)  of patients initiating SUs or 
metformin between 1997 and 2006; follow-up of 9 years

CV, cardiovascular; MI, myocardial infarction; SU, sulphonylureas

Glimepiride Gliclazide Glibenclamide Glipizide Tolbutamide Repaglinide

Schramm KT, et al. Eur Heart J 2011;32:1900–1908

Monotherapy with many SUs is associated with 
increased mortality and CV risk when compared with 
metformin



N= 2,002 T2DM patients
Follow up: 3 years

GLIBENCLAMIDE

REPAGLINIDE

GLIMEP./GLICL.

ATP-K channel
affinity for b-cell

+

-

T2DM, Type 2 diabetes mellitus



MHOR, Mantel-Haenszel odds ratio

But a significant increase in mortality was observed with sulphonylureas 
(MHOR: 1.22 [1.01–1.49], P=0.047

Monami M, et al. Diabetes Obes Metab 2013;15:938–953

Cardiovascular safety of sulphonylureas: 
a meta-analysis of randomised clinical trials



DPP4-I



GLP-1
inattivo
(>80% del pool)

GLP-1
attivo

Pasto

DPP-4

Rilascio
Intestinale
GLP-1

GLP-1 t½=1–2 min
DPP-4=dipeptidyl peptidase-4; 
GLP-1=glucagon-like peptide-1

L’inibizione dell’enzima DPP4 aumenta
l’attività del GLP-1

Adapted from Rothenberg P, et al. Diabetes. 2000; 49(suppl 1): A39. Abstract 160-OR.
Adapted from Deacon CF, et al. Diabetes. 1995; 44: 1126-1131.



CV safety of DPP4-I

SAVOR TIMIEXAMINE TECOS



Combination therapy with metformin plus sulphonylureas versus metformin plus 
DPP-4 inhibitors: association with major adverse cardiovascular events and all-cause 
mortality

Morgan CL et al Diabetes, Obesity and Metabolism 16: 977–983, 2014



Combination therapy with metformin plus sulphonylureas versus metformin plus 
DPP-4 inhibitors: association with major adverse cardiovascular events and all-cause 
mortality 

Morgan CL et al Diabetes, Obesity and Metabolism 16: 977–983, 2014

Directly Matched Cohorts: Exposed (metformin plus DPP-4i) patients were matched to non-exposed 
(metformin plus SU) patients by age (±2 years), gender, year of index exposure, diabetes duration (±1 
year), BMI (±3 kg/m2), serum creatinine (±10 μmol/L) and HbA1c [±1% (±11 mmol/mol)].

Propensity-matched Cohorts: Exposed patients were matched to non-exposed patients by propensity 
score, incorporating age, gender, year of index exposure, diabetes duration, BMI, serum creatinine, 
total cholesterol, SBP, GP contacts in the 12 months to index date, HbA1c, Charlson index, smoking 
status and line of therapy.



Sulphonylurea compared to DPP-4 inhibitors in combination with metformin carries 
increased risk of severe hypoglycaemia, cardiovascular events, and all-cause 
mortality

Eriksson JW et al Diabetes Res Clin Pract. 2016 Jul;117:39-47 

All patients with T2D in Sweden who initiated second-line treatment with metformin + sulphonylurea or metformin
+ DPP-4i during 2006–2013 (n = 40,736 and 12,024, respectively) were identified in this nationwide study



127,555 patients
2.6 years (mean duration of observation) 

Conclusion: In a very large observational study, the use of DPP-4i was associated 
with a reduced risk of HHF when compared with sulphonylureas

DPP-4i, dipeptidyl peptidase-4 inhibitor; HHF, hospitalisation for heart failure

127,555 pts 39,465 pts

Fadini GP, et al. Eur Heart J 2015;36:2454–2462

Sulphonylureas increase the risk of hospitalisation 
for heart failure in comparison to DPP4-i



SGLT2-I



SGLT2i Modulates Several Factors Related to CV risk

BP, blood pressure; CV, cardiovascular; 
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; 
SGLT2i, sodium–glucose co-transporter 2 inhibitor

BP
Arterial stiffness

Glucose
Insulin

Albuminuria

Uric acid

Novel
pathways (?)
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Triglycerides

Oxidative stress

Sympathetic 
nervous system 

activity

Weight
Visceral adiposity

Adapted from Inzucchi SE, et al. Diab Vasc Dis Res 2015;12:90–100



CV, cardiovascular; HF, heart failure; HR, hazard ratio; MACE, major adverse cardiac event; 
MI, myocardial infarction; RRR, relative risk ratio; T2DM, Type 2 diabetes mellitus

1o in 490/4687 (10.5%) in Empa groups vs 282/2333 (12.1%) in Pbo,  HR 0.86; 95% CI 0.74, 0.99; P=0.04; N/S differences in MI or stroke, but 
Empa lowered rates of CV deaths (3.7%, vs 5.9%; RRR 38%), hospitalisation for HF (2.7% vs 4.1%, RRR 35%), and death from any cause
(5.7% vs 8.3%, RRR 32%)

N=7020, T2DM with CV disease, RDBPC design, Empa 10 or 25 mg/d added to standard care, median 3.1 yrs.  
Age 63 yrs, Wt ~86 kg. 1o endpoint = 3pt MACE, composite of CV death, fatal and non-fatal MI and stroke

Zinman B, et al. N Engl J Med 2015;373:2117–2128

EMPA-REG: Empagliflozin CV Safety Trial



GLP1-RA



CV, cardiovascular Marso SP, et al. N Engl J Med 2016;375:311–322

LEADER Study: Liraglutide CV Safety Trial 



Standard Italiani per la cura del diabete mellito 2018 AMD SID



Standard Italiani per la cura del diabete mellito 2018 AMD SID



The Lancet Diabetes & Endocrinology, Volume 4, Issue 7, 2016, 588–597



Earlier and more aggressive intervention may improve
treating to target compared with conventional therapy
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Adapted from Del Prato S et al. Int J Clin Pract. 2005;59:1345–1355.

Published Conceptual Approach



Clinical inertia

• Is failure of health care providers to initiate or intensify 
therapy when indicated. 

• Clinical inertia is due to at least three problems: 
• overestimation of care provided; 

• use of “soft” reasons to avoid intensification of therapy; 
• and lack of education, training, and practice organization aimed at 

achieving therapeutic goals.

Phillips LS et al. Ann Intern Med. 2001;135:825-834



Consequences of delayed intervention in patients 
without previous CVD

Khunti K. et al. Prim Care Diabetes. 2017 Feb; 11 (1): 3-12



Conclusioni

• La prevenzione delle malattie cardiovascolari nasce dalla prevenzione 
del diabete

• Bisogna aggredire il diabete cercando di ridurre la glicemia verso 
valori normali, in sicurezza

• I nuovi farmaci hanno dimostrato di ridurre gli eventi cardiovascolari

• I medici di medicina generale non possono prescrivere i farmaci 
innovativi

• Sostenibilità economica



Thank you for your attention


