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Cholesterol metabolism and 

“foam cells” formation 
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Valori lipidici 
Basso  

(mg/dl) 
Borderline Basso 

(mg/dl) 
Accetabile 

(mg/dl) 
Borderline Alto 

(mg/dl) 
Alto 

 (mg/dl) 

Colesterolo 
Totale 

- - <200 200-239 >240 

LDL - - <130 130-159 >160 

Non-HDL - - <150 150-189 >190 

 HDL <40 40-44 >45 - - 

Trigliceridi - - <150 150-199 >200 
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Serum lipoproteins are measured by enzymatic reactions 

 

Presence of multiple biases  



LDL and TG vs. Cardiovascular Risk 
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Lipid Metabolism and 

cardiovascular disease 

Serum 

cholesterol efflux capacity 

(CEC)  

Serum 

cholesterol loading capacity 

(CLC)  
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Serum 

cholesterol loading capacity 

(CLC)  
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• Is there a relationship between 

Lp(a) and CLC? 

 

• If so, to wich isoforms of Lp(a)? 

MM project, University of Parma 

KANEKA 

Serum 

cholesterol loading capacity 

(CLC)  
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A. Kontush and M. J. Chapman 

Pharmacol Rev. 2006 

OBSERVATIONAL APPROACH 
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Benjamin F Voight et al, Lancet 2012 

GENETIC APPROACH 
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IN PATIENTS WHO HAD A RECENT ACUTE 
CORONARY SYNDROME, DALCETRAPIB INCREASED 

HDL CHOLESTEROL LEVELS  (31-40%) 
BUT DID NOT REDUCE THE RISK OF RECURRENT 

CARDIOVASCULAR EVENTS  
(dal-OUTCOMES) 

Schwartz GG et al, NEJM 2012 

THERE WAS NO INCREMENTAL CLINICAL 
BENEFIT FROM THE ADDITION OF 

NIACIN TO STATIN THERAPY, DESPITE 
SIGNIFICANT IMPROVEMENTS 
IN HDL CHOLESTEROL  (+25%) 

(AIM-HIGH STUDY) 

AIM-HIGH investigators N Engl J Med 2011 

PHARMACOLOGICAL APPROACH 
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HDL FUNCTIONS 

Riwanto, M. et al, JLR 2013 

… HDL-C levels per se may not be 

the proper parameter to adequately 

assess the contribution of HDL to 

CVD risk. 

Journal of  Clinical Lipidology 

2013 (7):484-525  

? 
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Cholesterol Efflux Capacity (CEC) and 

Reverse Cholesterol Transport (RCT) 

cell cholesterol efflux is 

the first limiting step of RCT 

HDL-CEC is a metric of 

HDL functionality in humans  

Adapted from Kingwell BA Nature Reviews Drug Discovery 13, 445–464 (2014) 

Favari et al. Biochemistry 2009 

Serum 

cholesterol efflux capacity 

(CEC)  
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Journal of  the American College of  Cardiology (2013) 

With a trial design where 

baseline HDL-cholesterol 

levels were  50 mg/dL, a 

29% increase in HDL with 

niacin would increase levels 

to 65 mg/dL,  but this is the 

flat part of the event curve 

HDL functionality (CEC) determines the 

pharmacological effect 

Serum 

cholesterol efflux capacity 

(CEC)  
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G.B. Vigna et al. and E. Favari NMCD 2014 

HDL functionality (CEC) overcomes the 

importance of HDL-C levels 

Serum 

cholesterol efflux capacity 

(CEC)  
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Serum 

cholesterol efflux 

capacity(CEC)  Roma, 4 maggio 2017 



Take home messages 
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 Not only QUANTITY but also QUALITY for serum LIPOPROTEINS 

 

 

 LIPOPROTEIN QUALITY means FUNCTIONALITY 

 

 

 CLC for atherogenic lipoproteins and CEC for anti-atherogenic 

lipoproteins is a metric of FUNCTIONALITY in humans 
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