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Importanza del trattamento di altri 
fattori di rischio non convenzionali

(trigliceridi, iperuricemia, 
infiammazione)

nella riduzione della morbidità
e mortalità cardiovascolare
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Dichiara di aver ricevuto negli ultimi due anni compensi o 
finanziamenti dalle seguenti Aziende Farmaceutiche e/o 
Diagnostiche:
•- Novo-Nordisk
•- Eli-Lilly
•- Sanofi-Aventis
•- Mundipharma

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 
(farmaci, strumenti, dispositivi medico-chirurgici, ecc.).
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Seshasai et al. N Engl J Med 2011;364:829-41

Diabetes is associated with significant 
loss of life years

In media una persona di 50 anni con diabete in assenza di storia di malattia cardio-vascolare ha 
una aspettativa di vita inferiore di 6 anni rispetto alle persone senza diabeteDiapositiva preparata da SIMONA FRONTONI e ceduta alla Società Italiana di Diabetologia. 

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



Sattar N, Diabetologia 2013

A conceptual look at vascular risk and its determinants
before and during the course of type 2 diabetes
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Rawshani A et al. N Engl J Med 2018; 379: 633-644

Risk Factors, Mortality, and Cardiovascular
Outcomes in Patients with Type 2 Diabetes

Acute myocardial infarction
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Mannucci E et al. NMCD 2017

Glycemic control for CV risk reduction
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Frontoni S et al. NMCD 2014

Blood pressure control for CV risk reduction
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Navarese EP et al. JAMA 2018

Meta-regression analysis of cardiovascular mortality by baseline 
LDL-C level (34 trials: 136 299 pts more intensive, 133 989 less intensive LDL-C lowering)
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Wiviott SD et al. NEJM 2019

Dapagliflozin and Cardiovascular Outcomes
in Type 2 diabetes
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Inzucchi SE et al. Circulation 2018

Improvement in Cardiovascular Outcomes with 
Empagliflozin is independent of glycemic control
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Altri meccanismi

 Trigliceridi

 Acido urico

 Infiammazione
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The Field Study Investigators, Lancet 2005

The FIELD Study (n: 9795 T2DM)
Total cardiovascular events

13.9%

12.5%
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The Field Study Investigators, Lancet 2005

The FIELD Study (n: 9795 T2DM)
Plasma concentration of lipids
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Miller A et al. J Am Coll Cardiol 2008

PROVE IT-TIMI 22
reaching target LDL alone with statin therapy does not achieve maximal CV 

risk reduction if TGs are raised
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For people at target LDL, those with low TGs have an additional 12% reduction in 
cardiovascular risk versus those with raised TGs
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Primary end-point: composite of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, 
coronary revascularization, or unstable angina

The REDUCE-IT Study
Cardiovascular Risk Reduction with Icosapent Ethyl for Hypertriglyceridemia

22.0%

17.2%

Bhatt DL et al, NEJM 2018

patients with established CVD or with 
diabetes and other risk factors:

- who had been receiving statin
therapy, and

- who had a fasting triglyceride level
of 135 to 499 mg/dl and a LDL 
cholesterol level of 41 to 100 mg/dl

- The patients were randomly
assigned to receive 2 g of icosapent
ethyl twice daily or placebo
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Assessment of omega-3 carboxylic acids in statin-treated patients with high 
levels of triglycerides and low levels of high-density lipoprotein cholesterol

The STRENGTH Trial

Nicholls SJ et al, Clinical Cardiology 2018
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The DURATION 8 Study

Jabbour SA et al, DOM 2018
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Effects of the SGLT2 inhibitor dapagliflozin on
HDL chol, particle size, and chol efflux capacity, in T2DM

Fadini GP et al, Cardiovasc Diabetol 2017
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Mechanism of increased LDL and decreased triglycerides
with SGLT2 inhibition

Basu D et al, Arterioscler Thromb Vasc Biol. 2018
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Altri meccanismi

 Trigliceridi

 Acido urico

 Infiammazione
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Uric acid is an independent risk factor for decline
in kidney function, CV events and mortality in T1DM

Pyleman-Lyberg S et al, Diabetes Care 2019

Hr per doubling of uric acid
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Elevated serum uric acid is associated
with greater risk for hypertension and diabetic kidney disease,

in obese adolescents with type 2 diabetes, duration <2 yrs (n: 539)

Bjornstad P et al, Diabetes Care 2019

TODAY study (average FU 5.7 yrs)
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Effects of sodium-glucose co-transporter 2 (SGLT2) inhibitors
on serum uric acid level: A meta-analysis of randomized controlled trials

Zhao Y et al, Diabetes Obes Metab 2018
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Uric acid and the cardio-renal effects of SGLT2 inhibitors

Bailey CJ et al, Diabetes Obes Metab 2019
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Uric acid and the cardio-renal effects of SGLT2 inhibitors

Bailey CJ et al, Diabetes Obes Metab 2019
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Altri meccanismi

 Trigliceridi

 Acido urico

 Infiammazione
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Targeting inflammation to reduce CV disease risk:
a realistic prospect?

Welsh P, Br J Pharmacol 2017
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Pro-atherogenic and inflammatory pathways targeted
by prospective anti-atherosclerotic antibodies and inhibitors

Welsh P, Br J Pharmacol 2017
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Antiinflammatory Therapy with Canakinumab
for Atherosclerotic Disease (the CANTOS trial)

Ridker PM, et al. N Engl J Med 2017
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Antiinflammatory Therapy with Canakinumab
for Atherosclerotic Disease (the CANTOS trial)

Ridker PM, et al. N Engl J Med 2017

Primary End Point with Canakinumab, 150 mg, vs. Placebo
non fatal myocardial infarction, nonfatal stroke, or cardiovascular death

Key Secondary End Point with Canakinumab, 150 mg, vs. Placebo
additionally included hospitalization for unstable angina that led to urgent

revascularization
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Greater risk reduction with greater hsCRP reduction
(the CANTOS trial)

Ridker PM, et al. Circulation 2018
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Canakinumab was equally effective in preventing major cardiovascular events
in patients with diabetes, pre-diabetes and normoglycemia at study enter

Everett BM, et al. J Am Coll Cardiol 2018
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Cardiovascular event reduction with no change in LDLC:
additive effects of inflammation inhibition to lipid lowering

Ridker PM, J Am Coll Cardiology 2018
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Dapagliflozin suppresses oxidative stress and inflammatory
gene expression in cultured proximal tubular epithelial cells

Terami N, PLOS ONE 2014

0.2 nM 2.0 nM 20.0 nM
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Atherosclerosis patients with “residual inflammatory risk”
are more common that patients with “residual cholesterol risk” 

Ridker PM, et al. Circulation Res 2017
Pradhan  A, et al. Circulation 2018
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Redefining residual risk:
moving toward personalized medicine 

Ridker PM, et al. J Am Coll Cardiology 2018
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Inzucchi SE et al. Diab and Vasc Dis Res 2015

Identified potential and novel pathways 
associated with CV effects of SGLT2-i
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Altri meccanismi

 Trigliceridi

 Acido urico

 Infiammazione

 che altro?
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Inzucchi SE et al. Diabetes Care 2018

Hematocrit over time in patients treated
with empagliflozin and placebo.

Mixed-model repeated-measures analysis using all data up to individual trial completion
in patients treated with one or more doses of study drug who had a baseline and post-baseline

measurement
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Inzucchi SE et al. Diabetes Care 2018

EMPA-REG outcome trial
changes in markers of plasma volume are the most important mediators of 

the reduction in risk of CV death with empagliflozin versus placebo
Univariate mediation analysis of risk of CV death with empagliflozin vs. placebo: time-dependent

covariate analysis adjusting for the updated mean of each variable
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Fan W et al. DOM 2019

Composite cardiovascular risk factor target achievement and its predictors
in US adults with diabetes: The Diabetes Collaborative Registry

(n: 74 393 patients, mean age 69.0 years, 41.0% women)
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…nel frattempo

Conclusioni

 non ci basta più ottenere soltanto il goal glicemico, quello pressorio e quello 

lipidico

 dobbiamo volere di più e pretendere che le molecole che utilizziamo ci 

garantiscano una protezione cardiovascolare globale

 dobbiamo lavorare per comprendere meglio i meccanismi implicati nel rischio 

cardiovascolare del diabete e sviluppare strategie terapeutiche ad hoc

utilizziamo i farmaci giusti (e ne abbiamo!)
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trigliceridi
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Association between uric acid, renal haemodynamics
and arterial stiffness over the natural history of T1D

Lytvyn Y et al, Diabetes Obes Metab 2019
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Acido urico
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Infiammazione
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Infiammazione
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Infiammazione
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