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Association between Osteoporosis and Cardiovascular Diseases? 
Fact or Fiction? 

• Part 1: Is fracture risk elevated in patients with CVD? 

• Part 2: Is CVD-risk elevated in osteoporotic patients? 

• Part 3: Osteoporosis and CHD in rheumatic diseases 

• Part 4: Pathogenesis 

• Part 5: Consequences for daily practice 
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Risk Factors Cardiovasculair Events and 
Osteoporotic Fractures (1) 

Cardiovascular events Osteoporotic Fractures 

Age +++ +++ 

Hypercholesterolaemia + - 

Hypertension + - 

Familiary (+) (+) 

Smoking 

Diabetes Mellitus 

Immobility 

Fall events 

Vitamin D deficiency 

Postmenopausal status 

Low Grade inflammation 



Risk Factors Cardiovasculair Events and 
Osteoporotic Fractures (2) 

Cardiovascular events Osteoporotic Fractures 

Age +++ +++ 

Hypercholesterolaemia + - 

Hypertension + - 

Familiary (+) (+) 

Smoking + + 

Diabetes Mellitus + + (!) 

Immobility + + 

Fall events 

Vitamin D deficiency 

Postmenopausal status 

Low Grade inflammation 



Risk Factors Cardiovasculair Events and 
Osteoporotic Fractures (3) 

Cardiovascular events Osteoporotic Fractures 

Age +++ +++ 

Hypercholesterolaemia + - 

Hypertension + - 

Familiary (+) (+) 

Smoking + + 

Diabetes Mellitus + + (!) 

Immobility + + 

Fall events - + 

Vitamin D deficiency ? + 

Postmenopausal status + + 

Low Grade inflammation ++ ++ 
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Systematic review 

 Review of the current literature association between CVD and 
a) osteoporotic fractures and b) low BMD 

  2886 papers. 

 

 Finally, 70 articles:  

 Prospective studies:  27 

 Cross-sectional studies:  43 

 

 Due to a large heterogeneity in study population, design 
and outcome measures a formal meta-analysis was not 
possible. 

den Uyl  Arthritis Res Ther 2011;17;13(1):R5 



Patients with Cardiovascular Disease: elevated fracture risk? (1) 

 Population based cohort studies: n=7 

 

 In 4 studies an increased risk of incident fractures:  

      Risk Rates ranging from 1.2 to 6.7; 

 

 Vertebral fractures and hip fractures 

 In women and in men 

 Some studies small with short follow-up  

 Different subgroups CVD:  

• Little information 

• Mostly Aortic Calcification and PAD 



 

 15.968 twins, inclusion at age of 50 

 Follow-up: 20 years  

 Excluded: CVD at age of 50; 

 

 Primary Outcome: time to hip# after diagnosis, or death  

 Results for 4 subcategories:   

 Heart failure  

 Stroke  

 Peripheral Vascular Disease  

 Ischemic Heart Disease 

 
 

Sennerby JAMA 2009;302:1666-1673 

Patients with CVD: elevated fracture risk? (2) 



Date of download:  9/11/2013 
Copyright © 2012 American Medical 

Association. All rights reserved. 

From: Cardiovascular Diseases and Risk of Hip Fracture 

`     Kaplan-Meier curves of hip fracture for twins with and without cardiovascular disease (CVD) 

Figure Legend: 

JAMA. 2009;302(15):1666-1673. doi:10.1001/jama.2009.1463 



Stroke 2009 



Stroke 2009 



CVD and fracture risk 

 Follow-up 4 years, 3321 cases (incident myocardial infarction=MI) vs 
3321 controls; 

 Age 67.4 (14.2), excluded prior MI 

 Outcome: fracture after MI 

 

 Results:  

– Overall: HR 1.32 (95% CI 1.12-1.56) 

– Women: HR 1.45 (95% CI 1.17-1.79) 

– Men: HR 1.25 (95% CI 0.86-1.48) 

 

– Men: HR 1.25 (95% CI 0.86-1.48) 

 
Gerber Circulation 2011;124:297-303 



Circulation 2011 



Are cardiologists screening for osteoporosis in their patients 
after a cardiovascular event? 

 



Is cardiovascular risk elevated in 
osteoporotic patients? 
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May 5, 2016 

Atherosclerotic Vascular abnormalities in individuals 

with low BMD versus normal BMD 



May 5, 2016 
 

Atherosclerotic vascular abnormalities in individuals with osteoporosis versus  
without osteoporosis 



May 5, 2016 
 

Atherosclerotic vascular abnormalities in postmenopausal women  
with osteoporosis versus without osteoporosis 



 

Bio Med 2014 



Is Cardiovascular Risk Management a substantial part in the 
work-up of patients with a recent osteoporotic fracture, at the 
Fracture Liaison Service? 
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Cardiovascular events and osteoporotic fractures in 
patients with rheumatic diseases. 
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Mechanisms That Contribute to Clinically Observed Long-Term Complications in Patients with 
Rheumatoid Arthritis. 

McInnes IB, Schett G. N Engl J Med 2011;365:2205-2219 



Bultink, Lems 2012 Nurmohamed 2012 



Cardiovascular events and osteoporotic 
fractures 
 

-Fracture risk in elevated in patients with 

cardiovascular disases, particularly after stroke; 

- Atherosclerotic manifestations occur more often in 

patients with osteoporosis. 
 

. 

 



Cardiovascular events and osteoporotic 
fractures 
 

-Several common risk factors for CVD and 

osteoporosis, particularly systemic inflammation; 

- Co-occurrence of CVD and osteoporosis may 

occur in patients with systemic inflammatory 

rheumatic diseases. 
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