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• Il 65% dei soggetti 
diabetici di tipo 2 muore 
a causa di cardiopatia 
ischemica o di ictus 
ischemico (Dati ISTAT)

• Il 24% dei decessi e 
attribuibile a ictus 
cerebri (Verona Study)



Kissela BM et al, Diab Care, 2005

Multivariable logistic regression model for ischemic stroke

Characteristics of ischemic stroke patients by diabetes and race

37–42% of all ischemic strokes are attributable to the effects of diabetes alone or in combination with hypertension



Giorda CB et al, Stroke, 2007



Risk factors for stroke in diabetes mellitus

Kurukulasuriya LR et al, Expert Rev Cardiovascular Ther, 2006



Possible mechanisms of stroke in individuals with diabetes

(FA)



Treatment strategies to reduce stroke 

Diet
Exercise
Smoking cessation
Moderation in alcohol

RAAS blockade
Aspirin
Adequate blood pressure control
Glycemic control
Treatment of dyslipidemia

Adiposity
Inflammation
Insulin resistance
Dysglycemia
Endothelial dysfunction

Stoke incidence

Stroke morbidity and mortality
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Holman RR et al, NEJM, 2008 



Douros A et al, Diabetes Care, 2017

Pharmacologic Differences of Sulfonylureas and the Risk of Adverse Cardiovascular and Hypoglycemic Events

The nonspecific, long-acting 
sulfonylureas glyburide and 
glimepiride do not have an increased 
risk of cardiovascular adverse events 
compared with the specific, short-
acting sulfonylureas gliclazide, 
glipizide, and tolbutamide.



Association of prestroke metformin use, stroke severity, and thrombolysis outcome

Westphal LP et al, Neurology, 2020

Primary outcome: 
- Rankin Scale (mRS) for 3-month functional impairment 
- NIH Stroke Scale (NIHSS) for stroke severity

Secondary outcome:
- Mortality (all causes) within 3 months of

stroke
- Symptomatic intracranial hemorrhage (ICH)  

Patients with stroke and diabetes on treatment with MET receiving IV thrombolysis (IVT) had less severe strokes on admission and a better 
functional outcome at 3 months. The frequency of syntomatic intracerebral hemorrhages did not differ between groups.
This suggests a protective effect of MET resulting in less severe strokes as well as beneficial thrombolysis outcome.



N Engl J Med 2012



Yaghi S et al, Circulation, 2018

PIO

PLB

Pioglitazone was effective for secondary prevention 
of ischemic stroke in nondiabetic patients with  
insulin resistance



Wilcox R et al, Stroke, 2007

Time to stroke (fatal and nonfatal) in patients with and without previous stroke.



Darsalia V et al, J Cereb Blood Flow Metab. 2015



Barkas F, et al. Diabetes Metab, 2017

Incidence of stroke in diabetic subjects treated with DPP-4 inhibitors 
compared with placebo 



Effect of Linagliptin vs Placebo on Major Cardiovascular Events in Adults With Type 2 Diabetes and High Cardiovascular and 
Renal Risk The CARMELINA Randomized Clinical Trial

Rosenstock J et al, JAMA, 2018



Kristensen SL et al, Lancet Diabetes Endocrinol 2019

GLP 1 RA: Risk of MACE and 
each of its components



Overview of cerebrovascular outcomes among patients treated with GLP-1R agonists

Malhotra K et al, J Neurol, 2020



Verma S et al, Circulation, 2016

Liraglutide exerts a consistent benefit in 
patients with established atherosclerotic 
cardiovascular disease with and without 
a history of MI/stroke; however, it 
appears to be neutral in patients with 
cardiovascular risk factors alone. 



Gerstein HC et al, Lancet Diabetes Endocrinol,  2020

In conclusion, given the frequency of stroke in people with diabetes, the severity of its associated morbidity, and the paucity of preventive therapies, the 
findings of this study suggest that GLP-1 receptor agonists should be considered when developing future stroke prevention guidelines for people with 
diabetes. Furthermore, our study strongly supports the need for further research on the effect of these drugs on stroke.



Zinman B et al, NEJM, 2015



Neal B et al, NEJM, 2017



Wiviott SD et al, NEJM, 2018 



Cannon CP et al, NEJM, 2020



Kosiborod M et a, Diabetes Obes Metab, 2018   

Event rates, unadjusted hazard ratios and 95% CIs for stroke  in the on-treatment population and in the ITT population



Zheng SL et al, JAMA, 2018

In this network meta-analysis, the use of SGLT-2 inhibitors or GLP-1 agonists
was associated with lower mortality than DPP-4 inhibitors or placebo or no
treatment. Use of DPP-4 inhibitors was not associated with lower mortality
than placebo or no treatment.
There was no associated difference between drug classes for nonfatal stroke



Grazie per l’attenzione
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