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 Serbia has the largest number of Roman emperors born 
outside of Italy – 17 altogether. 

Constantine I 





CARDIOVASCULAR RISK PREDICTION IN 
OBESE CHIDREN  



It is reality that the majority pediatricians in Serbia are not in 
comfort zone managing children with dyslipidemias  (DS).   
Generally they are unaware about potential short and long term 
health risks of DS and have significant concerns about “harms” that 
could be associated with potential treatment of children with DS.  
 





Autopsy studies  
 
Non-invasive subclinical C-V 
imaging studies 
 
Mendelian randomization studies 
 

Evidences   



Evidences   

• The Bogalusa Heart Study showed that an increasing number of 
childhood CV risk factors exponentially increased the 
atherosclerotic burden noted at autopsy after accidental death. 

 

• The Pathobiological Determinants of Atherosclerosis in Youth 
Study of individuals aged 15 to 30 years who had died 
traumatically showed that a 30 mg/dL incremental increase in 
non-HDL-C was the equivalent of 2 years of vascular aging. 

 

 

 

 

 



Evidences   

• Cardiovascular Risk in Young Finns Study - 
higher low-density lipoprotein cholesterol 
(LDL-C) at ages 12 to 18 years was 
independently associated with greater 
carotid intima media thickness (IMT) in 
adulthood. 

 

 

 



Meta-analysis   312,321 paratcipants with  different  SNPs   
LDL-C reduction  of   1 mmol/l (38.7 mg/dl) 

= 54.5% lower CVS risk (OR: 0.46, 95% CI: 0.41 to 0.51; p  2.15  1045)  

Ference BA et al  Effect of long-term exposure to lower low-density lipoprotein cholesterol beginning 
early in life on the risk of coronary heart disease: a Mendelian randomization analysis. J Am Coll Cardiol. 
2012 Dec 25;60(25):2631-9.  



Mendelian randomization studies 

• Loss-of-function PCSK9 mutations → The 
number of LDL receptors is high → The 
circulating level of LDL cholesterol (LDL-C) is low.  

 

 

 

• Very low lifetime risk of coronary heart disease.  

Kent ST, Rosenson RS, Avery CL, et al. PCSK9 loss-of-function variants, low-density lipoprotein 
cholesterol, and risk of coronary heart disease and stroke: data from the REGARDS Study and 
CHARGE Consortium. Circulation 2015;132:A9793. 



 

 

The problem is that by relying on so-
called risk factors for symptomatic 

cardiovascular disease the 
epidemiologists and clinical trialists 

are focusing on markers that are 
statistically associated with the 
disease process but are not the 
biological disease process itself 

 

 



Target organ (TO) status  
(structure, function) 

Subclinical TO changes 
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HeFH 

Familial hypercholesterolemia (FH) is an 
excellent biologic model demonstrating  the 
link between childhood lipid levels and CV 
disease events because high levels of LDL-C 
are present from birth. 



“Simone Broom registry data“  
 51% of untreated affected men developed clinical CV 

disease by age 50 years 
 

• Mortality was 100 fold increased in age group 
of 20-40 years and 4 fold in the 40-59 year age 
group. 

 

Slack J. Risks of ischaemic heart-disease in familial hyperlipoproteinaemic states. Lancet. 
1969;2(7635):1380–1382 



Kusters DM, WiegmanA, Kastelein JJ, Hutten BA. Carotid intima-media thickness in children 
with familial hypercholesterolemia. Circ Res 2014;114:307–310 



Coronary calcification is present in 25% of 11–23 
year olds with phenotypic HeFH 

Gidding SS, Bookstein LC, Chomka EV. Usefulness of electron beam tomography in 
adolescents and young adults with heterozygous familial hypercholesterolemia. Circulation 
1998;98:2580–2583. 



Must do’s for all 
pediatricians to be aware 

of this problem and to 
know what to do in this 

clinical setting. 

 

 



Wiegman A, Gidding SS, Watts GF et al. European Atherosclerosis Society Consensus Panel. 
Familial hypercholesterolaemia in children and adolescents: gaining decades of life by 
optimizing detection and treatment. Eur Heart J. 2015 Sep 21;36(36):2425-37. for the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=European Atherosclerosis Society Consensus Panel[Corporate Author]




OUR EXPERIENCES 

• September 2016 – onwards 

 

• A “Top-down” approach. To affected parents  to 
pass on information directly to their children 

 

• “Bottom-up “ approach -  Cascade screening 
(children with high TC and parents with CVD)  

  



• Primary health center – Pediatric cardiologist 
(universal screening) 
 
• Coronary unit – Director (Sreening in children from 

parents <  45 years with acute coronary events) 
 

• Blood samples were obtained fasting , with lipids 
measured by standard enzymatic methods 
 

• LDL > 3,5 mmol/l + family history 



1/200   

315 / Town Niš 

 



RESULTS 

• 15 different families are screened 

• 6 - “Top-down” approach 

• 9 - “Bottom-up “ approach. 

 

•  11 children (suspected of He FH) 

• 2 Parents (suspected of HeFH) 

• Genetic analyses - ongoing  



 
 
 

• Have created “Database“ of children with 
HeFH 

• Identify 2 parents higly suspected of HeFH 
(both had also CIMT > 1,5 mm) 

 

 



   

Perspectives 
Target organ damages 

 (ENDOTHELIAL FUNCTION MEASUREMENTS ?) 



PERSPECTIVES  
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Reproducibility  
Validity 
Normative values 



Point of Care (PoC) analyzers  

Acceptable diagnostics 






