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Definitions 

 Coronary Artery Calcification (CAC): Hardening and narrowing of the arteries that supply 
blood to the heart due to calcium build-up. 

 Cardiovascular Disease (CVD): A class of diseases that involve the heart or blood vessels. 

 Atherosclerosis: A disease in which plaque builds up inside the arteries. 

 Biomarkers: Biological measures used to assess health conditions. 

 Tungsten, Uranium, Cadmium, Cobalt, Copper, Zinc: Metals that can be found in the 
environment and can impact health. 

 

Key Findings 

 Urinary levels of metals like cadmium, tungsten, uranium, cobalt, copper, and zinc are linked to 
coronary artery calcification. 

 The study suggests that both essential and non-essential metals contribute to cardiovascular 
disease through increased arterial calcification. 

 Public health actions to reduce metal exposure may help lower cardiovascular disease mortality 
rates. 

 

Introduction 

The study investigates how different metals in urine are related to the hardening of arteries in the heart, a 
condition known as coronary artery calcification. The research is part of the Multi-Ethnic Study of 
Atherosclerosis (MESA) and looks at data from various communities over ten years to understand the 
impact of metal exposure on heart health. 

 

Main Content 

Background 

Exposure to metals from the environment, like air, water, and soil, can impact health. Metals such as 
cadmium, tungsten, and uranium are not needed by the body, while others like cobalt, copper, and zinc 
are essential but can be harmful in excess. This study explores the relationship between these metals and 
coronary artery calcification (CAC). 

Methods 

 Study Population: Diverse urban communities in the United States. 
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 Measurements: Urinary metal levels at two different times. 

 Analysis: Assessing the link between metal levels and CAC over ten years. 

Results 

 Cadmium: Found mainly in tobacco smoke and contaminated food, is linked to higher CAC 
levels. 

 Tungsten: Common in drinking water and certain industries, associated with CAC progression. 

 Uranium: Present in groundwater and fertilizers, linked to cardiovascular risks. 

 Cobalt, Copper, Zinc: Essential metals but linked to increased CAC, especially in individuals 
with diabetes. 

 

Conclusion 

The study finds that both non-essential and essential metals in urine are associated with coronary artery 
calcification. This suggests that managing metal exposure is important for preventing cardiovascular 
diseases. Public health measures to reduce metal pollution could significantly impact heart health. 

 

Implications 

Reducing metal exposure through stricter environmental regulations could lower the incidence of 
cardiovascular diseases. Further research is needed to understand the mechanisms and develop targeted 
interventions for populations at risk. 
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