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Main lipid-metabolism pathways in the body 
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  Topics: 
 

1- Why do we measure Low-Density Lipoprotein (LDL) 
cholesterol? 
 

2- Which atherogenic lipoproteins should be measured? 
 

3- Role of Clinical Chemistry Laboratory in the diagnosis 
of patients with Familial Hypercholesterolemia (FH): 
 

 - opportunistic screening for FH using laboratory database 
 



1- Why do we measure Low-Density Lipoprotein (LDL) cholesterol? 

- Evidence from inherited disorders of lipid metabolism 

- Evidence from prospective epidemiologic studies 

- Evidence from Mendelian randomization studies 

- Evidence from randomized controlled trials  



Continuous, dose-dependent, and log-linear causal association between  

magnitude of the absolute change in LDL-C level and lifetime risk of CHD.  



2- Which atherogenic lipoproteins should be measured? 

European Atherosclerosis Society and  
European Federation of Clinical Chemistry and Laboratory Medicine  

provide recommendations to optimize atherogenic lipoprotein quantification for 
cardiovascular risk management.  



Atherogenic Lipoproteins 

2- Which atherogenic lipoproteins should be measured? 

Lipoproteins separated according to density and size and  
their representative laboratory markers measured in a blood sample. 



2- Which atherogenic lipoproteins should be measured? 

Accumulating evidence suggests that a focus solely on the assessment and management of 
LDL-C is not an optimal strategy for all patients. Emerging evidence has established that 

VLDL, their remnants and Lp(a) likewise are causally related to CVD.  



2- Which atherogenic lipoproteins should be measured? 

Comprehensive testing of atherogenic lipoproteins should use a biomarker, or a panel of 
multiple markers, that can be measured in either the fasting or nonfasting state and assesses 

the risk associated not only with LDL particles but also with remnant particles and Lp(a). 



2- Which atherogenic lipoproteins should be measured? 

Three patients with identical LDLC but with discordant non-HDLC and ApoB. 

Patient 1 has all 3 targets at goal and normal numbers of LDL particles (70 mg/dL).  
Patient 2 with moderate hypertriglyceridemia and discordant non-HDLC above target (100 
mg/dL).  
Patient 3 with moderate hypertriglyceridemia and increased non-HDLC but higher ApoB 
concentration than patient 2 (small dense LDL particles). 



2- Which atherogenic lipoproteins should be measured? 

There are various dLDLC and dHDLC assays available based on different principles from 
different manufacturers to selectively isolate and measure cholesterol in these lipoproteins. 

 

- Substantial nonselectivity errors have been reported for many of the direct assays. 
 

- According to National Cholesterol Education Program (NCEP) criteria,  
the total error of LDLC measurements should be within 12% of the true value. 



2- Which atherogenic lipoproteins should be measured? 



Familial  
Hypercholesterolemia 

Estimated prevalence  
in population:  

1:250 
 

Emilia-Romagna: 
 18000 FH individuals 



3- Role of Clinical Chemistry Laboratory in the diagnosis of FH patients 

FH is mainly characterized by a biochemical phenotype: TC and LDL 



Clinical Scoring Systems for Familial Hypercholesterolemia 

> 330 mg/dl 
250 - 330 mg/dl 
190 - 250 mg/dl 
155 - 190 mg/dl 



Role of Clinical Biochemistry Laboratories 

• Clinical Biochemistry Laboratories are ideally placed to augment the 
opportunistic detection of FH. 

 
• Primary care physicians request the majority of lipid profiles in clinical 

chemistry laboratories. 
 
• Important role of interpretative comments with specific 

recommendations to improve the detection of FH patients. 
 
• Expert computer systems may further optimise detection of FH by 

incorporating information on clinical and familial hystory and previous 
laboratory results. 

 
• Possibility to increase FH identification for inpatients through interaction 

with electronic health records (EHR). 



Commento Interpretativo sul Profilo Lipidico: 

- LDL-C > 190 mg/dl in adulti > 18 anni: Valore di LDL significativamente elevato.  

       Si consiglia accurata valutazione degli eventuali fattori di rischio cardiovascolare associati. 

 

- LDL-C > 250 mg/dl in adulti  o LDL > 190 mg/dl in soggetti < 18 anni: I valori rilevati 

possono essere indicativi di una forma di Ipercolesterolemia Familiare (FH) ad elevato 

rischio cardiovascolare. Si consiglia una valutazione specialistica lipidologica. 

334 Referti → 68% Richiedenti Esterni → 287 Pazienti  

Interpretative comments on lipid 

profile to highlight risk of FH 



Patients with FH phenotype identified through DLCN score  
may undergo genetic testing 
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