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LDL-C: THE TRIGGER 
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P-SELECTIN AND HS-CRP IN DYSLIPIDEMIC CHILDREN 

Guardamagna O et al. Atherosclerosis 2009 Roma, 3-4 maggio 2017 
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Mean c-IMT for patients with FH and siblings without FH at baseline  

Kusters DM, Journal of Clinical Lipidology (2013) 7, 408–413 

198 HeFH aged 6 to 18 years 



Lp(a) and pCVD 

Lp(a) predicts pCVD  (OR 2.5, 95% IC: 1.16-5.63, p=0.01) 

Rischio pCVD ridotto                Rischio pCVD aumentato 

Guardamagna O, J Pediatrics 2011  
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Brian A. Ference, JACC 2012; 60:2631 

the effect of long-term exposure to lower LDL-C beginning early in life on the risk of CHD 

Comparative CHD Risk Reduction of Earlier and Later 
LDL-C Lowering 



HeFH Prevalence and diagnosis in different countries 

Nortestgaard,   Eur heart J 2013 
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FH phenotype variability 

M Cuchel, EHJ 2014 Roma, 3-4 maggio 2017 
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Cutaneous and tuberous xanthomas in 
homozygous familial hypercholesterolaemia 

Photograph (A) kindly provided by Prof. Eric Bruckert. Photograph (B) kindly supplied 
by Prof. Frederick Raal 
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Diagnostic definition of homozygous familial 
hypercholesterolemia 

Raal FJ, Santos RD. Atherosclerosis 2012; in press 

 Genetic confirmation of 2 mutant alleles at the LDL receptor, APOB, 
PCSK9, or ARH adaptor protein gene locus 

 An untreated LDL cholesterol of 13 mmol/L (>500 mg/dL) or treated LDL 
cholesterol 7.76 mmol/L (≥300 mg/dL) or treated non-HDL cholesterol 8.5 
mmol/L (≥330 mg/dL) together with either: 

- Cutaneous or tendonous xanthoma before age 10 years 

* Except in the case of ARH 

OR 

- Elevated LDL cholesterol levels before lipid-lowering therapy 
consistent with heterozygous FH in both parents* 

OR 
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Monogenic Familial Hypercholesterolemia 

Dominant  Gene 

   Familial hypercholesterolemia (common) LDLR 

                                                             (rare) apoB-100 

                                                             (rare) 
 

PCSK9 

Recessive (rare) 

   Autosomal recessive hypercholesterolemia ARH 
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Sniderman Ad, et al . JACC. 2014. 20;63(19):1935–1947 

Sniderman AD,JACC 2014 

FH main features 
ADH GENE PREVALENCE PICTURE 

 
FH1  
(classical FH) 

 
LDLR 
19p13 

 
1:200–1:500 
 
1:1,000,000 

 
HeFH: TC 250–500 mg/Dl, xanthomas, 
pCHD (40–60 yrs) 
HoFH: TC 600–1200 mg/dL 
Xanthomas, very precocious pCHD 
(<10yrs) 

 
FH2 (FDB) 

 
ApoB2 
p23–24  

 
1:700 

 
HeFH: TC 250-500 mg/dL 
xanthomas, pCHD (50–60 yrs) 
HoFH: TC >500 mg/dL 
Xanthomas, pCHD (<30yrs) 

 
FH3  

 
PCSK9 
1p32 

 
VERY RARE 

 
HeFH: TC 250–400 mg/dL 
Xanthomas, pCHD 

ARH LDLRAP1 
 

rare HoFH phenocopy 
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O Guardamagna et al, J Ped 2009 

LDLR MUTATIONS and HeFH LIPOPROTEIN PROFILE 
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THE PEDIGREE 
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SIMON BROOME SCORE 

PROBABLE FH 
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D  Wald, BMJ 2007 

At 20-39 yrs 

At 1-9 yrs 

LDL-C overlap at 
different ages between 
HeFH and controls 
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Monogenic Hyperlipidemias  

Nature reviews 2009;10: 109-121 

Sitosterolemia 

Lysosomal ac. lipase def. 

Familial Hypercholesterolemia 
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Lysosomal Acid Lipase (LAL) Biology 

Healthy Individuals 

LDL particle 

lysosome 

nucleus 

Free 

cholesterol 

and free 

fatty acids 

Hepatocyte Roma, 3-4 maggio 2017 



 
 

 

Lipid profile:  

•CT 380 mg/dl;  

•Tg 101mg/dl;  

•HDL 87 mg/dl 

 

•Normal parents 

 

 

Recessive Hypercholesterolemia ? 

Signs and symptoms in a 9 yrs old girl 
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Recessive Hypercholesterolemia:  
Differential Diagnosis Criteria in Children 

Pattern HeFH LALD SITOSTEROLEMIA 

Prevalence 1:200 1:130.000 1:1.000.000 

Gene LDLRAP1 LIPA ABCG5/G8 

Total Cholesterol +++ +++ +++ 

HDL-C + - = 

LDL-C +++ ++ +++ 

Trygliceride = =/+ = 

Other/Sign Very rare ALT increase, 
Hepatomegaly 

Xanthoma 
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NUTRITION 

DRUG 
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LDL-C (%) CHANGE ON STATIN THERAPY 

H.J. Avis, ATVB 2007 

ATORVASTATIN 10, 20 mg 
 
SIMVASTATIN 40 mg 
 
LOVASTATIN 40 mg 
 
LOVASTATIN  40 mg 
 
PRAVASTATIN  40 mg 
 
PRAVASTATINA  20 mg 
 
PRAVASTATIN  20 mg 
 

 
  -50%                         0 

WMD (95% CI) 

McCrindle  2003 
 
De Joungh 2002 
 
Clauss 2005 
 
Stein 1999 
 
Wiegman 2004 
 
Wiegman 2004 
 
Knipscheer 1996 
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Rosuvastatin:effective in children 10-17 yrs 
HeFH 
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ADVERSE EFFECT OF STATIN IN CHILDREN 

Avis HJ,Curr Opin Invest Drugs 2009 

Roma, 3-4 maggio 2017 



Start Statin if after 6-12 months CHILD-2-DIET:  
 
-LDL-C ≥ 190 mg/dl 
 
- LDL-C = 160-189 + (positive family history or ≥ 1 
high-level risk factor or ≥ 2 moderate-level risk 
factors) 
 

- LDL-C ≥ 130-159 mg/dl + (≥ 2 high-level risk 
factors or 1 high-level risk factors + 2 moderate 
level risk factors) 

ESC/EAS GUIDELINES 2011, Atherosclerosis European Heart Journal 2014 

Pediatrics 2011;128;S213 

European Heart Journal (2015) 36, 2425–2437 
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Treatment : still a matter? 

• Statin Option  

• Therapeutic target 

• Starting Age 

• Long term efficacy 

• Long term safety 
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INDEPENDENT PREDICTOR FOR CAROTID IMT  

20-40 mg/die pravastatin, follow-up 4,5 y 

 Rodenburg J, Circulation 2007;116:664-668 Roma, 3-4 maggio 2017 



LDL-C burden by the age of 18 years in non-FH and FH 

patients 

Vuorio, Atherosclerosis 2013 
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Long term  data for statin therapy: Efficacy 

  

Ten-year follow-up 194 (91%) with HeFH and 83 (87%) siblings 

LDL-C:   HeFH 173 (164-183) 

       vs    P = .001 
   Siblings  124 (117-131) 

cIMT: 
                           HeFH       0.480 mm[95%CI, 0.472-0.489mm] 

   measurement    vs    P = .02 
         Siblings   0.469mm[95%CI, 0.459-0.480mm] 

 
                HeFH       0.039mm[95%CI, 0.032-0.046mm] 
  progression        vs    P = .52 
                                Siblings   0.037mm [95% CI, 0.032-0.042 mm] 

 
  age starting therapy          Associated to cIMT at follow-up  P = .009 

Kusters, JAMA 2014; 312:1055 



Safety Parameters at Baseline and After 10 Years of 
Follow-up 
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Kusters, JAMA 2014; 312:1055 



Novel treatment options 

• PCSK9 inhibitors,          trial ongoing 

• MTP inhibitors 

• CETP inhibitors 

• Apo B mRNA antisense drugs 
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AAP EAS/ESC NICE ISRAELE NLA 

Criterio LDL-C >190 
mg/dl 
LDL-C >160 
mg/dl se 2 FR 
aggiuntivi 

FH FH LDL-C >130 
mg/dl 

FH 

Età: anni 8-10  >10 10 10 8 

Cibo 
funzionale 

- Fitosteroli 
Fitostanoli 

- - 

farmaco Pravastatina 
> 8 aa.  
Altra Statina 
>10 aa. 

statina± 
ezetimibe 

Statina Prava-, Simva-, 
atorva- statina 

Statina± 
Ezetimibe 

LDL-C 
target 

Riduzione 
50% o LDL-C 
<130 mg/dl  

Riduzione 
50% o LDL-C 
<130 mg/dl  

110-130 mg/dl Riduzione 50% o 
LDL-C <130 
mg/dl 

Ref. Expert Panel. 
Pediatrics 2011 

Wiegman  A et al.  
EHJ 2015 

NHS 2008 
www.nice.org.uk/CG0
71 
 

Cohen H et al.  
Eur eJ  Clin Nutr 
Metabolism 2009 

Daniels SR et al.  
J Clin Lipidol 2011 



    

 
DRUGS 

Criticisms: 
Long term safety 
Impact on preventing CV 
events and death 
 

Diagnosis 
 
Mandatory as early as 

possible 

In conclusion 
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“the lower the better”      Jessica Rodenburg, JACC 2007 

 
 
“the earlier the better”     Daniel Steinberg, JACC 2012 

 


