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Evaluation of clinical outcomes of symptomatic disease  

European Heart Journal (2015) 36, 1776–1791 
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Evaluation of surrogate outcomes of cardiovascular health/disease  



Identification of early stages of disease prior to clinical 

symptoms 

Efficient testing of intervention (life-style, food/pharma)  

  

Allows for evaluation in humans, patients and non-

patients, cross-sectionally and in follow-up 

 

 

Need for early detection of disease: why non-invasive 

validated surrogate biomarkers rather than use clinical 

outcomes? 
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Summary 

 

Surrogate imaging markers can efficiently evaluate cardiovascular 

health risk and benefits 

In all stages of disease  

In patients and non-patients 

In a scientific and regulatory wise validated and compliant fashion 

 

A major challenge in human evaluations is recruitment.  
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Expectations 

 

We expect CAMS data to contribute to refinement of study design 

(e.g. gradients, spatial/temporal resolutions) and understanding of 

results 

 

We anticipate the CAMS data will be complementary and of 

additional value to existing sensor networks and citizen science 

data 

 

We intend to contribute human data in outside and indoor air 

quality studies in support of cardiovascular health and cvd 

prevention  

    

Eric de Groot, MD PhD ericdg@xs4all.nl, +31620062662 

 

 

mailto:ericdg@xs4all.nl

