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UNMET NEED 

Cardiovascular disease (CVD) is a major public health problem, accounting for 

roughly one third of all deaths in the US each year. Methodologies already exist 

to monitor near-term CVD risk of patients and to direct medical intervention, but 

the ability of these methods to predict the probability of developing CVD on 

longer time horizons is limited. Additionally, many CVD complications occur in 

patients with seemingly low or moderate risk profiles underscoring the 

limitations of current diagnostic tools. This highlights the need for additional 

biomarkers or risk assessment markers that can better identify those at risk over 

the long-term, across both low-risk and high-risk population groups.  

 

SOLUTION 

Cleveland Clinic researchers have identified an association between free 

citrulline levels in blood and risk of experiencing a major adverse cardiac event 

(MACE). Results can allow physicians to stratify patients for CVD risk to guide 

treatment decisions and/or to monitor ongoing treatments. Free citrulline levels 

are measured in blood, serum, plasma, or urine to stratify and monitor patients 

for longer-term CVD risk. This allows physicians to identify high CVD risk 

patients early to initiate/modify treatment and decrease risk of MACE. These 

findings were independent of traditional cardiovascular risk factors, renal 

function, and markers of inflammation. 

 

 
Kaplan-Meier Survival Analysis for Patients With 3-Year Incidence of MACE According to 

Citrulline Quartiles. 
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