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SUMMARY 
 
Chronic obstructive pulmonary disease (COPD) and emphysema are the 3rd leading cause of 
death in the United States and in the world. COPD is defined by spirometric airflow obstruction, 
while emphysema is defined by permanent airspace enlargement and destruction of alveolar 
walls. With the exception of alpha-1 antitrypsin replacement therapy, no current medication 
targets emphysema, which is associated with increased hospitalizations and mortality. 

The endothelial hypothesis of emphysema has been evaluated in the Multi-Ethnic Study 
of Atherosclerosis (MESA) COPD Study (R01 HL093081; PI: Barr), which has found that 
pulmonary microvascular blood flow is reduced and endothelial microparticles, suggestive of 
apoptosis, are increased in COPD and emphysema. As platelets are involved in many vascular 
diseases, they may also be involved in the pathogenesis of COPD and emphysema. Animal 
studies have found that platelet activation directly affects the pulmonary microvasculature and 
causes emphysema in animals. Platelet-related genes, platelet count and platelet activation 
have been associated with COPD in humans. Additionally, in the MESA Lung Study (R01 
HL077612; PI: Barr), a general population sample of more than 4000 participants, progression 
of percent emphysema was accelerated in those with higher baseline plasma von Willebrand 
factor (vWf) levels (P=0.05), and reduced in those who were taking aspirin (P=0.01). However, 
whether platelet activation is associated with CT percent emphysema, pulmonary microvascular 
perfusion or lung function is unknown.  

The current application proposes to collect blood samples in 100 MESA COPD 
participants returning for the follow-up examination to measure markers of in vivo platelet 
activation: vWf, beta-thromboglobulin, platelet factor 4 and thromboxane B2 (a metabolite of 
thromboxane A2) to test the following hypotheses: 

1. Platelet activation is directly associated with CT percent emphysema. 
2. Platelet activation is inversely associated with pulmonary microvascular perfusion. 
3. Platelet activation is directly associated with airflow obstruction and COPD severity. 

Successful completion of these aims would show that platelet activation is associated with 
percent emphysema, with reduced pulmonary microvascular perfusion and increased COPD 
severity. These findings would support future interventional studies to evaluate platelet-targeted 
therapies, such as aspirin, to improve pulmonary microvascular perfusion and, potentially, 
reduce progression of emphysema and airflow obstruction. 


