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FH and childhood atheroscleroisis
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Years Age

HOZ Untreated Treat at 10yrs Non FH Treat at 18yrs

35yrs

53yrs

48yrs

55yr

12.5yrs

Start high 
dose statin

Start low
dose statin

Threshold 

for CHD

Female sex

Smoking  

Hypertension  

Diabetes 

¬Triglycerides 

®HDL-C 

¬Lipoprotein(a)

Without FH

Homozygous FH Heterozygous FH

Age in years

Adapted from Steve Humphries 2013

Coronary disease & 
death before age 20

Untreated coronary 
disease before age 55/60





FH diagnosis in pediatrics



Classificationof LDL-C Levels 
in Childrenand Adolescents

Category LDL-C (mg/dL)

Acceptable <100

Borderline 100-129

High җмол

A body of evidence indicates that atherosclerosis begins early in life and 

that elevated lipid levels in adolescence predict elevated lipid levels well 

into adulthood. Dyslipidemia in childhood and adolescence should be 

diagnosed and managed as early as possible.

AAP NCEP Pediatrics. 1992;89:525-584; Daniels SR, et al. EPIGCVHRRCAFR, 2012; Jellinger P, Handelsman Y, Rosenblit P, et al. Endocr Practice. 
2017;23(4):479-497.   

Some pediatric 
lipid guidelines 

have an 
ά!ŎŎŜǇǘŀōƭŜέ 

LDL-C target of 
<110 mg/dL



DUTCH FH CRITERIA



ïdefinite FH

ÅTC > 7.5 or LDL-C > 4.9 mmol/l

Å(TC > 6.7 or LDL-C > 4.0 for children < 16 yr)

Åplus Tendon xanthomata in 1st or 2nd degree relative

Åor LDL-receptor or apoB-100 or PCSK9 mutations

ï possible FH

ÅLipids as above plus family history of eitherMI at <50yr in 2nd

degree or <60yr in 1st degree relative or TC > 7.5 in 1st or 2nd degree 
relative

Simon Broome Register Group. BMJ 1991;303:893-6.

Simon Broome Register Group. Atherosclerosis 1999;142:105-12.

Simon Broome Register criteria





Family History + Hypercholesterolemia = 

FH in Children*

ÅCholesterol testing should be used to make a phenotypic 

diagnosis

ï> 5 mmol (190 mg/dl)

ï> 4 mmol and positive family hx (160 mg/dl, 4.1 mmo/L)

ï> 3.5 mmol  (135 mg/dl) and positive genetic diagnosis in 

the family

ÅSecondary causes ruled out (thyroid, liver, renal, medication, 

obesity)

ÅGenetic testing confirms the diagnosis (after parental testing)

*FH Foundation



Homozygous FH

ÅAn LDL-C level 13 mmol/L (500 mg/dL) is consistent with 
phenotypic HoFH, but may be lower given recent recognition 
of the clinical and genetic heterogeneity of FH.

ÅThere is also overlap between those with HeFH and HoFH at 
LDL-C levels of 8ς13 mmol/L (300ς500 mg/dL).

ÅFactors that complicate diagnostic accuracy include the 
presence of multiple genes that have a small positive effect 
on LDL-C concentration, raising levels to those consistent with 
CIΣ ƻǊ ǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ΨŎƻƳǇŜƴǎŀǘƻǊȅΩ ƎŜƴŜǎ ǘƘŀǘ ƭƻǿŜǊ [5[-C 
below thresholds defined above.









Heterozygous FH

In addition to lifestyle and dietary counselling, treatment 

priorities are

Statin (from age 8-10 years, reduce LDL-C up to 50%)

Ezetimibe (from age of 10 years, the combination can add 

15-20% LDL-C reduction)

Colesevelam (approved in USA from the age  of 10 years

PCSK9 inhibitors ?? (approved for adult)



Homozygous FH

In addition to lifestyle and dietary counselling, treatment 

priorities are

Statin (from the time of diagnosis, LDL-C reduction10-25%)

Ezetimibe (from the time of diagnosis)

LDL apheresis (idealy by age of 5 years, can reduce LDL-C 

up to 60%)

Mipomersen (approved in the USA from 12 years of age, can 
reduce LDL-C up to 25%)

Lomitapide (from 18 years of age, can reduce LDL-C up to 46%)

PCSK9 inhibitors in adults up to 17%

Orthotopic liver transplantation should be considered for 
younger patients with homozygous FH who cannot tolerate 
lipoprotein apheresis and drug treatment







Efficacy and safety of rosuvastatin therapy in children and adolescents with 

familial hypercholesterolemia: Results from the CHARON study

Intention to treat (10 mg or 20 mg )

Journal of Clinical Lipidology, Vol 9, No 6, December 2015



Journal of Clinical Lipidology, Vol 9, No 6, December 2015

Most AEs were mild. Intermittent myalgia was reported in 11 (6%) patients and did not lead 

to discontinuation of rosuvastatin treatment. 

No clinically important changes in hepatic biochemistry were reported.

Rosuvastatin treatment did not appear to adversely affect height, weight, or sexual 
maturation.



Efficacy of 20 mg Rosuvastatin in 13 Children With 

Homozygous Familial Hypercholesterolemia and 

Association With Underlying Genetic Mutations

J A C C V O L . 7 0 , N O . 9 , 2 0 1 7



Efficacy and Safety of Coadministration of Ezetimibe and 

Simvastatin in 248 Adolescents (10-17 years)  With 

Heterozygous Familial Hypercholesterolemia 

JACC Vol. 52, No. 17, 2008


