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Virchow's Arch. f. path. Anat., 1889, Volume 116, Issue 1, pp 85-92 

Ueber Xanthoma multiplex planum, tuberosum, mollusciforme. 
Lehzen G, Knauss K.; Würzburg, Germany 

11 yrs. girl: yellow spots and knots and various parts of the body  

  

• Diagnosis:  

      Xanthoma multiplex planum et tuberosum et en tumeurs, insufficientia valvulae mitralis,     

      possibly caused by Xanthoma endocardii  

      similar to “Xanthoma endocardii” (described by Prof. Leube on 8th Nov. 1887) 

  

• Exact description: 

      Yellow tumors on knees, hands and Achilles tendon 

  

• Therapy: surgical removal of most of the xanthomas 

      10 weeks later: exitus 

 

• Pathological findings: 

      Aorta: massive fat containing tissue, Aortenstenosis 

      Pulmonalis: yellow elevations 

      Arterial plaques like Xanthomas 

      A. carotid sinistra: occluded 

      Mitralis: Xanthomaplaques 

      Both coronary arteries: multiple yellow elevations  No blood tests! 

  

Sister: 9 years 

Similar findings on knew, hands, Achilles Tendon (like chestnuts) 

Conclusion: “it is utmost important to examine the heart and the peripheral arteries very carefully by 

auscultation 

 



Beitrag zur klinischen Chirurgie 90:168, 1914 

Ueber Xanthoma der Haut und der Sehnen. 
Hoessli, H. 

Woman 27 yrs. 

Xanthoma 

Cholestearin in the blood 

0,58 % = 580 mg/dl 

First description of 

hypercholesterolemia 





Professor Carl Müller, 1886 – 1983, received his M. D. at 

the Medical Faculty, University of Oslo, in 1910. 

His Doctoral Thesis on blood pressure measurements was  

published in 1922. From 1927 he was Physician in Chief at 

the Medical Division VIII, Oslo Community Hospital, and in 

1951 Professor in Medicine at the University of Oslo.  

He retired in 1956, but he was active in private practice close 

up to his death in 1983, 97 years of age. 

 

Professor Carl Müller presented his work on Familial 

Hypercholesterolemia in 1937 at the Nordic Congress for 

Internal Medicine in Helsinki. 



Müller C. Angina Pectoris in Hereditary Xanthomatosis. 

Archives of Internal Medicine, Volume 64, pp. 675-700, 1939 
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Coronary artery of a newborn 



Coronary artery of a 40-year-old man  
(died due to heart attack, carrier of FH) 



Ramus interventricularis anterior of a 4,5 yrs old 
patient with homoz. FH  

K.Widhalm et al, Journal Pediatrics 2010 July 24 
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HYPERLIPOPROTEINEMIAS IN CHILDHOOD  

DIAGNOSIS and TREATMENT 

1. FAM. HYPERCHOLESTEROLEMIA: 

  • Diagnostic-Criteria 

     LDL - C (> 155mg/dl),  

     Ges.-Chol.(>220mg/dl), FA   

     (MED - PED 1996) 

 

  • Molecular-technique: LDL-Receptor-Gene-Mutations 

 

2. APO-B- 100 - DEFECT : 

  • Gene-technology 

 

3. FAM. COMB. HYPERLIPIDEMIA (FCH) :  

  • Clinics/Laboratory: Family-testing, VLDL -Apo B  





European Heart Journal (2013)34, 3478–3490 doi:10.1093/eurheartj/eht273 



Clinical vs. Mutation diagnosis 

Detection of mutations in 
 
LDL-R 
Apo B- 
PCSK9- 
LDL RAP- 
 
However: 10 – 15 % who meet the clinical criteria will not have 
a detectable causal mutation 

gene is possible and in many countries available 
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84% 





 



Pediatrics 2011;128;S213 





Pediatrics 2011;128;S213 doi:10.1542/peds.2009-2107 

 



Nordestgaard BG et al. Familial hypercholesterolaemia is underdiagnosed and undertreated in the general population: guidance for clinicians to prevent 
coronary heart disease: consensus statement of the European Atherosclerosis Society. Eur Heart J. 2013 Dec;34(45):3478-90a. Epub 2013 Aug 15. 

Therapeutic targets for LDL cholesterol for children     

      and adolescents  

 

1) Should not be similar, nor as intense as for adults 

2) Should be similar for boys and girls 

3) Aim for LDL cholesterol < 4mmol/L if age <10 yr. 

4) Aim for LDL cholesterol < 3 mmol/L if age >10 yr plus other risk 

factors 

 



Negele et al.: Effect of a low-fat diet enriched either with rapeseed oil or sunflower oil on plasma lipoproteins in children and adolescents with familial 
hypercholesterolaemia. Results of a pilot study. Eur J Clin Nutr. 2015 Mar;69(3):337-43 
 





Drug therapy in children with heterozygous FH  

 

1) Should be instituted at age 8 to 10 yrs. 

2) Boys and girls should be treated at similar ages. 

3) Treatment should not be delayed until age 18 yr. 

 

Nordestgaard BG et al. Familial hypercholesterolaemia is underdiagnosed and undertreated in the general population: guidance for clinicians to prevent 
coronary heart disease: consensus statement of the European Atherosclerosis Society. Eur Heart J. 2013 Dec;34(45):3478-90a. Epub 2013 Aug 15. 



Kusters DM et al. Ten-Year Follow-up After Initiation of Statin Therapy in Children With Familial Hypercholesterolemia. JAMA. 2014 Sep 10;312(10):1055-7.  



Efficacy and safety of statin therapy in 
children with familial hypercholesterolemia 

(Wiegman et al, JAMA 2004; 293:331-337) 

n=214 children with FH,  

age 8-18 yrs 

Double-blind randomized  

clinical trial 20-40 mg 
pravastatin  

for 2 years; assessed 
CIMT  

at baseline and 2 years 

LDL at 2 years – 4.72 
mmol/L 

 (180 mg/dL) 



CONCLUSION 
FH – children 
 Familial hypercholesterolemia (FH) is a well 

described and very common genetic lipoprotein 
disorder with a high probability of premature CVB 
even in young adults (1:200) 

 Diagnosis of FH (based on clinical and genetic 
criteria) is feasible, even in young children 

 There is enough evidence that precursors of 
atherosclerosis can be detected in affected 
subjects, particularly in early childhood 

 There is a body of evidence that early treatment 
can prevent or postpone manifestation of 
atherosclerosis 

 WHY ARE SO MANY AFFECTED CHILDREN 
UNDIAGNOSED AND UNTREATED? 

K. Widhalm 



CONCLUSION 
Familial hypercholesterolemia in children 
Reasons for Underdiagnosis and 
Undertreatment 

 There is no clinical visible sign of the disease in the 
pediatric patient 

 There is no general awareness that CVD and/or 
hypercholesterolemia could be caused by a treatable 
genetic disease 

 These is not enough awareness among cardiologists, 
internists etc. that FH can be diagnosed/treated in 
children 

 There is a general uncertainty of parents/physicians 
to cope with a genetic disease, which is not 
characterized by clinical symptoms 

 There is a general fear to treat children with diet or 
drugs if they don’t show symptoms 

K. Widhalm 



Strategies to give FH in children public 

notice  
 Excellent education and presentation of impressive material of physicians 

(cardiologists, pediatricians, general practioners etc.) health professionals, 
health care workers etc. 

 
 Establishment of active parents patient-groups 
 
 Public relations: 
Contact to media: patient stories 
Continuous information of entire journalists 
 
 Via Media  pressure on public health officers 

 
 Creation of specialised (centers of excellence) subunits in children hospitals 
 Support of research programs 
 Support of parents/patient-groups 
 International networking and publishing 

CONCLUSION 


