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• Increased PAI 1 levels (Juhan-Vague et al., 1988)

• Protein C deficiency (Ceriello et al., 1990)

• Increased fibrinogen levels (Ceriello et al., 1997)

• Increased circulating soluble tissue factor (Sommeijer et al., 
2007)

• Elevated prothrombin levels (Sauls et al. 2007)

Diabetes and hypercoagulability



Diabetes and thrombin generation

Tripodi et al., J Thromb Thrombolysis 2011



Tripodi et al., J Thromb Thrombolysis 2011

Diabetes and circulating microparticles



• There is some evidence suggesting an activation of 
“blood coagulation” in patients with diabetes 

• Most of the data are not “adjusted” for plausible 
covariates

• The evidence from prospective cohort study is limited 
and absent from intervention studies

Diabetes and hypercoagulability: tentative conclusions
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Risk Factor Hazard Ratio  (95%CI)

Smoking 1.03 (0.71-1.49)
Hypertension 1.20 (0.90-1.60)
Diabetes 1.70 (1.20-2.40)
Obesity 2.27 (1.57-3.28)
Hypercholesterolemia 1.03 (0.71-1.48)
Hypertrigliceridemia 1.34 (0.80-2.25)

Tsai et al.,  Arch Intern Med 2002

Cardiovascular risk factors & VTE



Becattini et al., Eur Heart J 2005

Idiopathic PE

PE with transient RF
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Cardiovascular events & long-term course of PE



Rochester Epidemiology Project (Olmsted County)

Cases: 
Objective diagnosis of incident VTE over the period 
1976-2000 (n=1922)

Controls: 
One or two residents per case, matched for age, gender 
and length of medical history (n=2115).

Heit et al., Arterioscler Thromb Vasc Biol. 2009

Diabetes & VTE: as an independent risk factor



OR 95% CI p

clinically-diagnosed diabetes 1.32   1.07-1.63    0.009

diabetes with microvascular
complications 1.39    0.95-2.03   0.09

diabetes with ketoacidosis            3.19    0.81-12.6   0.10 

diabetes without complications     1.26    0.99-1.60   0.06

Diabetes & VTE: univariable analysis

Heit et al., Arterioscler Thromb Vasc Biol. 2009



OR 95% CI p

defined by:

clinical diagnosis                              0.92 0.68-1.25 0.59 

by strict blood glucose criteria 0.97  0.71-1.35 0.87

Patients cared in hospital or nursing home in the previous 
three months (60% of cases compared to 15% of controls)

Diabetes & VTE: multivariable analysis

Heit et al., Arterioscler Thromb Vasc Biol. 2009



2488 consecutive patients with validated VTE from the 
Worcester VTE Study 

476 (19.1%) had a clinical history of diabetes

Piazza et al., Am J Med 2012

Diabetes & VTE



Diabetes & clinical presentation of VTE

Piazza et al., Am J Med 2012



Diabetes & long-term clinical course of VTE

Piazza et al., Am J Med 2012



Diabetes was associated with a significant increase in the 
risk of recurrent DVT (14.9% vs. 10.7%; p=.01) 

Diabetes was associated with a significant increase in the 
risk of major bleeding (16.4% vs. 11.7%; p=.01) 

Aspirin therapy at discharge (aOR 1.59; 95% CI, 1.1-2.3) 
and chronic kidney disease (aOR 2.19; 95% CI, 1.44-
3.35) were independent predictors of major bleeding

Diabetes & VTE

Piazza et al., Am J Med 2012
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Idiopathic VTE        Secondary VTE     Controls

Subjects 103 102 107
Age 65.3 62.2 63.7
Males* 58.2% 50.0% 39.2%
Mean BMI 28.1% 26.7% 26.7%
Smoking 14.5% 11.7% 19.6%

*p = 0.02

Metabolic syndromes & VTE

Ageno et al., Circulation 2008



Metabolic syndrome (%)

Idiopathic 51.4%

Secondary* 31.3%

Controls° 34.5%

* OR 2.31 (1.26-4.27)
° OR 2.00 (1.10-3.63)

Metabolic syndromes & idiopathic VTE

Ageno et al., Circulation 2008



Idiopathic DVT FR for DVT healthy controls
(103 pts) (102 pts) (111 pts)

Metabolic
Syndrome (%) 51.4 31.3 35.1

p= 0.0035
p= 0.016

Metabolic syndromes & idiopathic VTE

Ageno et al., Circulation 2008



Cardiovascular risk factors & VTE: diabetes mellitus

Ageno et al. Circulation 2008



Cardiovascular risk factors & VTE: obesity

Ageno et al. Circulation 2008



Cardiovascular risk factors & VTE: hypertension

Ageno et al. Circulation 2008



Mahmoodi et al., Circulation 2012

Renal failure & VTE



• The role of diabetes as risk factor for VTE remains 
unclear (and should be probably seen within the 
metabolic syndrome)

• Diabetic patients with VTE have an increased risk for 
recurrence and major bleeding 

• Prophylaxis is underused in diabetic patients who were 
hospitalized for medical or surgical conditions

Venous thromboembolism & diabetes


