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Tuberous xanthoma in type 1 familial hypercholesterolemia
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ABSTRACT

Familial hypercholesterolemia (FH) is a genetic disease in which there is high low-density lipoprotein cholesterol levels
due to mutation in the gene encoding the receptor for low-density lipoprotein (LDL) located on chromosome 19 and
the patients are at high risk for cardiovascular disease, cerebrovascular accidents, metabolic syndrome, and premature
coronary death. We present this rare genetic disorder in a 7-year-old boy. The clinicians should be aware of this
condition as early diagnosis and treatment can reduce the morbidity and mortality rate associated with the condition.
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INTRODUCTION

Familial hypercholesterolemia (FH) is a genetic disease in
which there is high low-density lipoprotein cholesterol
levels due to mutation in the gene encoding the receptor
for low-density lipoprotein (LDL) located on chromosome
19 and the patients are at high risk for cardiovascular
disease, cerebrovascular accidents, metabolic syndrome,
and premature coronary death. Xanthomas are localized
lipid deposits which occurs due to alterations in lipid
metabolism. They can be the presentation of a serious
underlying lipid abnormality. In children, they are mostly
associated with abnormalities of cholesterol metabolism
with hypercholesterolemia and high LDL cholesterol.!

CASE REPORT

A 7-year-old male child, 2" born of non-consanguineous
marriage presented with asymptomatic raised lesions over
buttocks, ankle, knee and elbow since 3 years of age which
was slowly increasing in size. There was no history of any
unexplained or early deaths in family. Examination
revealed weight of 22 kg (-1.2 SD score for age) and height
of 128 cm (-0.27 SD for age) and head circumference 51

cm (-1 SD). There was no pallor, clubbing, cyanosis,
icterus, lymphadenopathy. There were no dysmorphism or
neurocutaneous markers. He was afebrile with a pulse rate
of 96/minute, respiratory rate of 24/minutes and blood
pressure of 100/60 mmHg (25-50™ centile) measured on
right arm in supine position. The cardiovascular
examination was essentially normal. There were diffuse,
flat xanthomas on his buttocks, elbows and large tuberous
xanthomas on his ankle (Figure 1a and b). The patient had
a serum LDL cholesterol level of more than 840 mg per
deciliter (21.8 mmol per liter); the LDL cholesterol level
was 440 mg per deciliter (11.4 mmol per liter). Father had
total cholesterol level of 350 mg per deciliter (9.09 mmol
per liter) and LDL cholesterol level 254 mg per decilitre
(6.59 mmol per liter). The mother and other sibling had
normal report. The blood sugar, thyroid profile, liver
function test and ultrasonography of the abdomen were
normal. The echocardiography was normal. The eye and
hearing assessment was normal. The skin biopsy showed
sheets of foamy histiocytes admixed with fibroblast
(Figure 1c). The whole exome sequencing identified two
heterozygous pathogenic indel variant (variant 1
(c.1246_1249delCGGA: p.Arg416fs and variant 2
(c.2416dupG; p.Val806fs) in LDLR gene.
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Genetic testing for familial hypercholesterolemia (FH)
revealed compound heterozygous pathogenic variant in
LDLR gene. Parental testing was not done due to resource
constraints. The secondary causes of hyperlipidemias such
as hepatic disease, diabetes mellitus, nephrotic syndrome,
hypothyroidism, and drug-induced was ruled out and a
diagnosis of FH type 1 was made based on the clinical
presentation of xanthoma, lipid profile testing and positive
genetic report.

The child was prescribed daily treatment with atorvastatin
(10 mg) and ezetimibe (10 mg) along with strict dietary
restriction of saturated fatty acid and lifestyle
modification, which resulted in a moderate reduction in
their LDL cholesterol levels.

»

Figure 1: (a) Diffuse flat xanthomas over buttocks, (b)
large tuberous xanthomas over ankle, and (c) at 40x
magnification, histopathological examination
(haematoxylin and eosin staining) of the skin from the
right elbow showed sheets of foamy histiocytes
admixed with fibroblasts and lymphocytes.

DISCUSSION

FH is an autosomal dominant genetic disorder caused by a
mutation in the gene encoding the receptor for LDL
located on chromosome 19.2 FH most commonly presents
as heterozygous form, becomes symptomatic in the third
and sixth decades, and responds well to treatment.
Whereas homozygous state is rare and presents in early
childhood with poor response to therapy.® Xanthomas are
the characteristics lesion which is lipid-containing
papules, plaques, nodules, or tumors that may be found
anywhere on the skin and mucous membranes. Although
the mechanism of their formation is not completely
understood, it appears that serum lipids infiltrate the
tissues where they are phagocytized by macrophages to
form lipid-laden foam cells.*®

Children with this condition are at risk of early-onset
atherosclerosis, aortic valve disease, metabolic syndrome,
cardiovascular accident, and premature coronary death. A
very aggressive dietary restriction of saturated fat,
cholesterol-lowering drugs should be initiated as soon as
possible to prevent or delay the development of coronary
heart disease.® The diagnosis is usually made by

biochemical and clinical evaluation.”® However, LDL
receptor activity and genetic mutational analysis can also
be done for further confirmation.®1® Treatment with a
statin and ezetimibe must be started at diagnosis.

CONCLUSION

Detection of xanthomas in a child should raise suspicion
for underlying hyperlipidemia and screening of parents
and other siblings should be done for FH. Early diagnosis
and treatment can reduce the morbidity and mortality rate
associated with the condition.
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