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Familial Hypercholesterolemia - A Tale of Two Siblings
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ABSTRACT: Familial hypercholesterolemia is a
rare autosomal co-dominant monogenic disease
resulting into genetic dyslipidaemia. It is
characterized by an increase in serum LDL
cholesterol concentrations, presence of xanthomas
and premature atherosclerosis.In  that the
individuals with two mutant LDL receptor alleles
(FH Homozygotes) are much more affected than
those  with  one  mutant allele (FH
Heterozygotes).FH in Homozygous state is rare and
occurs in approximatelyl in 1 million persons.
These patients are at a high risk of developing
coronary heart disease and sudden death, unless the
condition isrecognized and treated promptly. Here
we report an interesting pair of siblings with HoFH
for its academic interest along with a brief review
of literature.
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I. INTRODUCTION:

Familial hypercholesterolemia (FH) is an
autosomal dominant hereditary disease in which
mutations occur in the low-density lipoprotein
(LDL) receptor and its related genes that results in
reduced uptake and clearance of LDL-c.
Individuals with two mutated LDL receptor alleles
are known as Homozygous FH and one mutated
allele as Heterozygous FH. The frequency of
homozygous FH (HoFH) is estimated as 1 in
1,000,000, and that of heterozygous FH (HeFH) as
1 in 500, but more recent reports showed higher
prevalence of 1:100-250'. Increased serum
cholesterol produces several clinical
manifestations, including xanthomas, xanthelasma,
corneal arcus, aortic valve disease and premature
coronary artery disease (CAD)®> .There are
potentially as many as 4.5 million individuals in
Europe with HeFH and possibly 35 million around
the world, of whom 20-25% of these are children
and adolescents. Given the high prevalence of FH,
it is estimated that one baby is born with FH every
minute. However, FH is very much under

diagnosed and undertreated globally. Children with
FH have higher risk of early coronary events and
death from myocardial infarction due to premature
atherosclerosis®. In order to reduce the risk of
atherosclerotic cardio vascular disease (ASCVD)
in patients with HoFH, it is important to correctly
diagnose patients as early as possible and provide
aggressive interventions to reduce the cumulative
LDL-C burden®. These patients are managed with
life style modification, lipid lowering drugs, if not
responded then LDL apheresis and liver
transplantation®. In general, patients with HoFH do
not survive beyond 30 years without therapeutic
interventions®.

Here we report an interesting pair of siblings with
HoFH for its academic interest along with a brief
review of literature.

CASE REPORT 1 : A 10 year female adolescent
born to non consanguineous parents presented with
complaints of multiple swellings on dorsum of
both hands and bilateral elbow joints for last one
year which were progressive in nature, painless
,non itchy with no history of joint pain. There was
no history of chest pain, breathlessness,
hypertension, diabetes mellitus, hypothyroidism or
any other chronic illness and she was not on any
medications. In the family history there were
similar complaints in the younger brother since
three years . On examination vital signs were
normal  without jaundice ,anemia, pedal
edema,clubbing and cyanosis. No carotid artery
bruit was present. Anthropemetric assessment
showed height 129.5cm, weight 20.8 kg and BMI
of 124 kg/m® Dermatological examination
revealed multiple tendinous xanthomas of varying
sizes over bilateral metacarpophalangeal (MCP),
proximal interphalangeal (PIP) and distal
interphalageal (DIP) joints and tuberous xanthomas
over bilateral elbows. Cutaneous intertriginous
xanthomas were present over natal cleft (figurel).
Rest of systemic examination was normal . On
investigations  her haematological parameters,
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renal, liver and thyroid function tests were within
normal limits. Lipid profile showed increased total
cholesterol (679mg/dl), LDL cholesterol
(630mg/dl) with normal triglyceride levels
(135mg/dl) (Tablel). Echocardiography showed
mild AR with good left ventricular function.
Carotid doppler for carotid intimal media thikness
(CIMT) was normal. Based on above findings, a
homozygous familial hypercholesterolemia was
considered.

CASE REPORT 2: A 8 year male child, younger
brother of index case presented with complaints of
yellowish swellings over bilateral elbow joints for
last three years.

General physical examination was within
normal limit with anthropometry of height
123.5cm, weight18.7 kg and BMI of 12.2 kg/m?,
Dermatological examination revealed tuberous
xanthomas over bilateral elbows . Dorsum of the
hands showed characteristic involvement of
interdigital space showing the pathognomonic
intertriginous xanthoma. Bilateral corneal arcus
was also present (figure2).0On investigations his
hematological parameters, renal, liver and thyroid
function tests were within normal limits. Lipid
profile of the patient showed increased total
cholesterol (592mg/dl), LDL  cholesterol
(551mg/dl) with normal triglyceride levels
(115mg/dl). Echocardiography showed mild AR
with good left ventricular function. Carotid doppler
for CIMT was normal. Lipid profile of mother of
the children was also done and found to be
abnormal (Table 2).

The diagnosis of homozygous FH in our patients
was based on the following:-

1. Serum cholesterol levels [500 mg/dl ([12
mmol/dl)with normal triglyceride levels

2. Appearance of xanthomas in the first decade of
life

3. Documentation of hypercholesterolemia in
mother and in both siblings

4. The presence of rare pathognomonic
intertriginous  xanthomas, which have been
described as a marker of this homozygous type

Due to financial constraints LDL receptor
studies and genetic analysis could not be done in
our patients. They were advised life style
modification, treated with statins (atorvastatin 20
mg OD) and advised for follow up. Their lipid
profile after 6 months showed no decrease in total
and LDL cholesterol.

Il. DISCUSSION:
Familial hypercholesterolemia is caused
by a mutation in the LDL-receptor gene. If a

mother or father has HeFH, there is a 50%
probability that the child will also have HeFH. If
both parents have HeFH, then the child has a 25%
probability of having HoFH and a 50% chance of
having HeFH. The genetic mutations underlying
FH affect the production and processing of cell
surface LDL receptors resulting in impaired hepatic
clearance of circulating LDL particles, which leads
to their accumulation in bloodstream®. HoFH
results from two mutated genes which in turn
compromises clearance of LDL-C through the low-
density lipoprotein receptor (LDL-R).FH is
characterized by life-long elevated plasma LDL
cholesterol (LDL-C) levels, presence of tendon
xanthomas, and increased risk of premature
atherosclerotic cardiovascular disease (ASCVD)
(Table 2)". With sustained exposure of the arterial
wall to elevated LDL-C levels, atherosclerosis
develops, especially in the coronary arteries.
Therefore, early diagnosis and optimal treatment
from childhood are critical in preventing premature
ASCVD in children and adolescents with FH®.

The patients with HoFH often present with
the development of xanthomatosis before the first
decade of life. Patients have multiple types of
xanthomata,which include tuberous, sub periosteal,
tendon xanthomas, elevated xanthomatous plaques
and the rare but characteristic intertriginous
xanthomas °. Xanthoma (from Greek—yellow) are
plaques or nodules consisting of abnormal lipid
deposition in foam cells (macrophages with
phagocytosed lipid material) and collagen which
develop because of lipid leakage from the vessels
into the surrounding tissue, where macrophages
subsequently phagocytose these lipids. As the
cholesterol is not degraded, it accumulates within
these cells, creating ‘‘foamy’’ macrophages. The
extracellular cholesterol crystallizes into clefts and
induces an inflammatory reaction with giant cells
and resultant fibrosis . On the contrary, the
heterozygous FH  subjects are  usually
asymptomatic with no abnormal physical findings,
and are usually detected in adolescent period with
elevated LDL levels prompted by a family history
of premature CAD or dyslipidemia. In the primary
care setting, the diagnosis of FH may be easily
missed. Patients are commonly identified after
experiencing a cardiovascular event at an
unexpected age or as a result of a family member
being diagnosed.

HoFH is likely when LDL-C levels are
greater than 13 mmol/L (500 mg/dL) in adults and
11 mmol/L (420 mg/dL) in children *°. Triglyceride
(TG) levels may remain normal . HoFH patients
usually have a worse prognosis, succumbing to
complications by the second decade. In addition to

DOI: 10.35629/5252-030111201124 |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal ~ Page 1121



‘g' International Journal Dental and Medical Sciences Research
g Volume 3, Issue 1, Jan-Feb 2021 pp 1120-1124 www.ijdmsrjournal.com

cholesterol levels, diagnosis may be supported by
features seen during physical examination such as
tendonxanthomas on the dorsal aspect of the
metacarpophalangeal joints or at the calcaneal
tendon, and corneal arcus.FH can result into severe
myocardial infarction ,often leading to sudden
death takes place during the third to fifth decades
of life. Hence early diagnosis, dietary modifications
and drug therapy with statins and bile acid
sequestrants is very important in these patients ** .
But drug therapy has been found to be less
efficacious and unresponsive in homozygous FH
compared to heterozygous patients in whom other
treatment modalities like liver transplantation, LDL
apheresis and portacaval shunting may have to be
considered as extreme options.

This case study highlights that despite
huge medical advancement FH remains seriously
under-diagnosed, with a delay in the treatment.
With early diagnosis and prompt treatment these
patients can live longer and more productive lives.
The diagnosis of FH is important not only for the
prognosis of the patient but also has implications
for the family members who may have inherited the
same disorder. Therefore genetic counselling and
screening of first degree relatives and extended
family members plays an important role in early
detection and treatment. Awareness on this disorder
is somehow lacking even among the clinicians .
Early detection will allow immediate lipid-
lowering medications to be commenced to reduce
the risk of progression to CAD. Children diagnosed
with FH require commencement of statin treatment
as early as 8 to 10 years old. Treatment with statin
should be started with low doses and then increased
to achieve the treatment goals. The goal in children
above 10 years of age is LCL-c < 3.5mmol/L
whereas a level of atleast a 50% reduction in the
LDL-c level for younger children? .

11l. CONCLUSION:

Clinical identification of Xanthomas and
knowledge of their association with CAD is
essential for every physician as early diagnosis and
early treatment can prevent premature deaths due to
CAD. All the family members should be screened
for dyslipidemia.

Legends

Figurel: Case 1

(A) Bilateral Corneal Arcus

(B) Tendinous xanthomas over MCP, PIP& DIP
joints

(C) Tuberous xanthomas over elbows

(D) Intertriginous xanthomas over the natal cleft
Figure 2: Case 2

(A) Bilateral Corneal Arcus
(B) Intertriginous xanthomas inter-digital area
(C,D) Tuberous xanthomas over elbows

Table 1: Lipid Profile of The Family

Table 2: European Atherosclerosis Society
Diagnostic Criteria For Homozygous Familial
Hypercholesterolemia
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Table I- Lipid Profile of The Family

Family member Totalcholesterol(TC) Triglyceride(TG) LDL

Index 679 135 630

Brother 592 115 551

Mother 270 140 190

Table-11 European Atherosclerosis Society Diagnostic Criteria For
Homozygous Familial Hypercholesterolemia[19]

(a) Two mutant alleles at the LDLR,ApoB,PCSK9,orLDLRAP1 genelocus

(b) Untreated LDL-C>13mmol/I(500mg/dl) or treated LDL-C>8mmol/1(300mg/dl)

(c) Cutaneous or tendon xanthoma before 10 years of age

(d) Untreated raised LDL-C levels as per diagnostic criteria in both parents

For diagnosis: (a) / (b) Plus (¢) OR (d) Alone
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Fig.1

Fig.2
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