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Abstract  

Familial hypercholesterolemia (FH) is a hereditary dislipidemia. Patients present with extremely high level 
of low-density lipoprotein cholesterol (LDL-C), which is due to mutation in the gene of LDL receptor. Homo-
zygous patients (HoFH) whose incidence is 1 in 1.000.000 are at high risk of premature aortic valve stenosis, 
and coronary artery atherosclerosis. In homozygous individuals cardiovascular complications can occur in 
childhood. The current study presented a 12-year-old boy with HoFH who suffered from mild aortic stenosis, 
and right coronary artery atherosclerosis. The patient underwent a successful coronary artery stenting, and was 
discharged with pharmacologic therapy. 
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Introduction 
Familial hypercholesterolemia (FH) is a severe 

autosomal dominant disease. Patients with FH suf-
fer from significant increase in low density lipo-
proteins (LDL-c) level. In some populations, the 
heterozygous form is as common as 1 in 300. The 
heterozygous situation is generally expressed in 
the pediatric age group and it is characterized by 
total and LDL-c levels of approximately 300 and 
240 mg/dL respectively. Children and adolescents 
with the homozygous form of FH (HoFH) have 
total and LDL cholesterol in the range of 600 to 
1.000 mg/dL and 450 to 850 mg/dL respectively 
(1). Homozygous form is very rare and affects 1 in 
1.000.000 people in the world. European Society 
of Atherosclerosis suggested that the incidence of 
HoFH is 1 in 160 000 to 300 000 people (2). The 
disorder is characterized by severe and intractable 
hypercholesterolemia due to deficiency of func-
tional LDL receptor or its ligand or processing 
proteins (3). Homozygous patients suffer from 
multiple xanthomas, and are at high risk for prem-
ature cardiovascular atherosclerosis in coronary 
arteries, aorta, and carotid arteries. Homozygous 
patients develop skin lesion as xanthoma by the 
age of 5 years and develop coronary artery disease 
between the ages of 10 and 20 years. These pa-

tients often develop aortic stenosis.  
The aim of this article is to introduce a 12- 

years old Iranian boy with HoFH which presented 
with multiple xanthoma and severe cardiovascular 
complications.  

 
Case presentation 
A 12-year-old boy with heart murmur was ad-

mitted for evaluation of cardiovascular disorders. 
In physical examination the general condition was 
good, the patient was acyanotic, well developed, 
and well nourished. Thrill was palpable at supra 
sternal notch. A grade 4/6 ejection systolic mur-
mur was audible at upper right sternal border, and 
pulses were normal. There was multiple large xan-
thoma with diameter of 3 to 4 centimeter at the 
extensor surface of both elbows, both knees, and 
at the buttocks (Figure 1, Figure 2). The rest of 
physical examination was unremarkable. The Par-
ents are first degree cousins; and are known cases 
of heterozygous hypercholesterolemia. The older 
brother of patient had died at 24 years of age due 
to sudden cardiac death. Laboratory tests including 
CBC, electrolytes, and liver function tests were 
normal. Chest X ray was normal. ECG showed 
normal sinus rhythm, left axis, and LVH. Echo-
cardiography showed mild aortic stenosis with 37 
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mm Hg pressure gradient between left ventricle 
and aorta, and other findings were normal. The 
results of lipid profile of patient are shown in Ta-
ble 1. The physical examination and lipid profile 
were compatible with diagnosis of HoFH. Cardiac 
catheterization including coronary angiography 
was conducted; and showed mild aortic stenosis, 
two significant stenoses at right coronary artery, 
and 3 points of irregularity at left coronary artery. 
The patient underwent percutaneous coronary in-
tervention, and stenoses of right coronary artery 
were relieved by stent implantation (Figs. 3 and 
4). Pharmacologic treatment with vastatin and 
cholestyramine was started. One month after 
treatment, there was no significant decline in 
LDL-c. Treatment with lipid apheresis was rec-
ommended to parents, but they did not give con-
sent to this therapy. The patient is under pharma-
cologic therapy and close follow-up.  

 
Discussion 
There are regional differences in the clinical, 

phenotype, and biochemical characteristics of FH 
(4,5). The report of seven-year follow-up of a 
Chinese child with HoFH showed that vascular 
involvement of heart gradually progressed to mul-
tivessels atheromathous plaque formation, cardiac 
dilatation due to severe mitral regurgitation, and 
severe stenosis of coronary arteries. The study also 
showed combined therapy of atrovastatin, 
ezetimibe, and probucol could not keep the LDL-c 
level below the target value, and could not prevent 
progressive cardiovascular disease throughout the 
study period (6).  Zhao x et al reported a 17-year-
old women with history of hypercholesterolemia 
since she was 2 years old. Angiocardiography 
showed triple vessel lesion and coarctation of aor-
ta (7). Our patient developed aortic valve stenosis 
and coronary arteries involvement early in child-
hood and drug therapy was not able to reduce the 
LDL-c to desirable level. Patients with HoFH are 

Table 1. Lipid profile before and after pharmacologic therapy 
 

Date 
 

Triglyceride 
Mg/dL 

 
Total cholesterol 

Mg/dL 

 
LDL-c 
Mg/dL 

 
HDL-c 
Mg/dL 

 
VLDL-c 
Mg/dL 

 

 
Atherogenic factor 

LDL: HDL 

 
2015, Aug,13 

 
151 

 
1121 

 
758 

 
22 

 
341 

 
34.5 

 
2015, Sep,19 

 
82 

 
749 

 
654 

 
22 

 
73 

 
29.7 

 
2015, Nov,25 

 
96 

 
654 

 
550 

 
70 

 
_ 

 
_ 

Apolipoprotein A-1= 61 mg/dL (normal= 104-202) 
Apolipoprotein B-100= 401 mg/dL (normal= 60-133) 
Lipoprotein a=122.8 mmol/L (cut off value for normal level < 75) 
 

 
Fig. 1. Xanthoma lesion at extensor surface of knees. 
 

 
Fig. 2. Xanthoma lesion at extensor surface of elbows. 

 
Fig. 3. Two points of stenosis at right coronary artery. 
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at extremely high risk for early myocardial infarc-
tion, which has been documented as early as 2 
years of age and require very aggressive therapy. 
CT angiography is helpful for surveillance of the 
coronary atherosclerosis (8). Kaylkcloglu M, et al 
reported 17 (11 female, 6 male) HoFH Turkish 
patients between the years 2000-2013. Parents of 
65% of patients had consanguineous marriage. 
The frequencies of presentations were as follow: 
xanthoma 59%, aortic valve pathology 59%, and 
coronary artery disease 59%, and carotid artery 
plaques 47%. They concluded that progressive 
atherosclerosis and aortic stenosis are due to de-
layed treatment with lipid apheresis (9). Parents of 
our case had consanguineous marriage and xan-
thoma was early clinical presentation followed by 
cardiovascular complications.  

Pharmacologic reduction of LDL-c by using 
statin drugs is essential therapy for reducing the 
risk of cardiovascular disease. Bile acid seques-
trants including cholesteramine or colestipol are 
usually prescribed in combination with statin.  
Ezetimibe reduces plasma LDL-c by blocking 
sterol absorption in enterocytes. There are not 
enough experiments with cholesterol- absorption 
inhibitors in children. The recent advents of new 
class of lipid-lowering agents provide new hope. 
These compounds including mipomersin, and lo-
mitapid act by inhibiting apolipoprotein B synthe-
sis. Apolipoprotein B is endogenous and its source 
is liver and genetic factors influence its level. The 
level of apolipoprotein B was very high in our pa-
tient. Monoclonal antibodies act by enhancing 
LDL catabolism. Lipoprotein apheresis is an effec-
tive treatment for patients with severe hypercho-
lesterolemia who are resistant to the standard ther-
apy. Lipoprotein apheresis is an exteracorporeal 
elimination technique, which specifically remove 
LDL-c from circulation. At present lipoprotein 

apheresis combined with high-dose statin and 
ezetimibe is the best available therapy for homo-
zygous patients, and statin-refractory heterozygous 
individuals (10). Patients with HoFH do not re-
spond to conventional antilipid therapy including 
statins; due to defective LDL receptors, therefore 
LDL apheresis is treatment of choice. However in 
order to prevent both the development of cardio-
vascular events and aortic stenosis, regular aphere-
sis should be initiated before the age of 10 years 
(11).  We could not try this treatment in our pa-
tient.  

 
Conclusion  
Children with skin xanthoma should be careful-

ly evaluated for cardiovascular diseases. Appro-
priate intervention combined with drug therapy 
can reduce their ailments. 
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