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Familial Hyperlipidemia Screening, Treatment and New 
Considerations
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Abstract

We present a case of a 47-year-old male who came to the endocri-
nology department at the request of his GP. He was noted to have 
elevated lipid levels, twice the normal range. Genetic testing was per-
formed which showed he was heterozygous for familial hypercholes-
terolemia (FH). His three children subsequently had their lipid levels 
tested. They all had elevated lipids (cholesterol and LDL) and tested 
positive for FH. This case highlights the importance of lipid screen-
ing in children as the prevalence of FH is 1 in 200, which is higher 
than previously thought. This has led to the underdiagnosis of FH 
in both the pediatric and adult population. Often on initial presenta-
tion of the disease, irreversible damage has been done increasing the 
patients’ morbidity and mortality. With newer drugs being introduced 
and the persistent push by the National Heart, Lung and Blood Insti-
tute Expert Panel towards initiating a child screening protocol, there 
is hope that this disease will be manageable and less detrimental to 
those affected.
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Introduction

This case was written to highlight the increasing prevalence of 
familial hyperlipidemia and the genetic relationship between 
families. It is meant to educate readers of the potential benefits 
of early childhood screening in reducing the morbidity and 
mortality of this condition. Early treatment implementation is 
crucial for those affected and advancements in drug therapies, 
specifically PCSK9 inhibitors, have shown promising results.

Case Report

A 47-year-old male of Irish heritage presented to the endocri-

nology department on September 5. 2015 with concerns of a 
raised blood total cholesterol of 10.8 mmol/L. With a choles-
terol level being double the normal limit (5.2 mmol/L), there 
was concern of some genetic involvement.

Genetic testing was performed on September 11, 2015, in-
dicating the patient was heterozygous for a mutation p.E57K 
in the LDLR gene. This variant has been reported as causing 
a genetic susceptibility to familial hypercholesterolemia (FH). 
As this is an autosomal dominant condition, he was encour-
aged to have his offspring tested for the genetic mutation.

Genetic testing was performed on his three biological chil-
dren aged 11, 12 and 13 years. Results indicated all three of his 
children had inherited the p.E57K mutation in keeping with 
the autosomal dominant inheritance pattern of the disease. 
Blood lipid levels were obtained from each child which further 
supported this diagnosis as all three children had significantly 
elevated serum total cholesterol (5.6 mmol/L, 5.1 mmol/L, 
and 5.3 mmol/L) and LDL cholesterol levels (5.3 mmol/L, 7.6 
mmol/L, and 6.05 mmol/L).

Given the importance of obtaining a correct diagnosis, a 
repeat genetic test was performed to ensure accurate results. 
As expected, this reconfirmed the previous result.

Due to the consequences of uncontrolled lipid levels, all 
patients were placed on statins. The father was also placed on 
ezetimibe to further improve his elevated cholesterol levels. A 
new family of drugs called PCSK9 inhibitors will be launched 
in Ireland in 2016. These PCSK9 inhibitors are showing tre-
mendous results for reducing lipid levels in FH patients [1]. 
Should his current treatment not adequately lower his lipid lev-
els, it is very likely the father may be offered a PCSK9 inhibi-
tor once it becomes available.

Discussion

FH is a genetic disorder which has an autosomal dominant in-
heritance pattern and is more common than previously thought. 
Work done by De Ferranti [2] estimated that the prevalence of 
FH was roughly 1 in 500 persons; however, more recent evi-
dence suggests it is more accurately 1 in 200 persons [3].

The most common form of FH is the heterozygous form. 
This is often asymptomatic until adulthood. Most patients de-
velop early cardiac events as there is a 20-fold increase in ath-
erosclerosis cardiovascular disease mortality [2]. In very rare 
cases, FH can present in a homozygous form. These patients 
will present in early infancy with xanthelasmas and if not 
promptly diagnosed, can lead to myocardial infarction as early 
as 2 years of age [2].

As in this case report, children often remain undiagnosed 
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until later in life when they present with major health events. It 
is for this reason that screening lipid levels in children has been 
recommended by the National Heart, Lung and Blood Institute 
Expert Panel [4]. With the prevalence of FH being higher than 
what was previously estimated, screening can provide youth 
with treatment options and hopefully this will lead to a reduced 
rate of premature cardiac events.

Treatment of FH is multifactorial. Lifestyle modification 
is the mainstay first line treatment in anyone with elevated 
cholesterol levels. A diet rich in fruit and vegetables yet low 
in saturated and trans fat is highly encouraged. Exercise is also 
beneficial and it is recommended that 30 min of daily physi-
cal activity for 5 days out of 7 has proven to be beneficial [2]. 
However, lifestyle modification can only go so far, especially 
where genetics are concerned. For most suffering from FH, 
statins are the primary pharmacological treatment. In the pedi-
atric FH population statins have shown to reduce LDL levels 
by 32% with some evidence of increasing HDL 3.4% [5]. How-
ever, there is concern with the long-term safety of their use as 
there are limited data available on childhood statin therapy. 
Other agents commonly added to statin therapy are ezetimibe 
(as seen in this case report) and bile acid sequestrants. Their 
use has been shown to be beneficial for both the pediatric and 
adult population; however, adherence is a major concern due 
to side effects of bloating and constipation [2].

As mentioned in the above case, if the patient’s lipid lev-
els are not lowered sufficiently with his current treatment, 
our patient could be offered a PCSK9 inhibitor (protein con-
vertase subtilisin kexin type 9) which binds to the LDL recep-
tor promoting its degradation [1]. This is a novel treatment to 
be introduced this coming year in Ireland and appears to be 
an effective strategy to further lower the LDL cholesterol in 
patients with FH. Recent evidence published by the Canadian 
Prescriber’s Newsletter [6] states that PCSK9 inhibitors can 
lower LDL levels of patients who are already receiving maxi-
mum statin dose. This does come at a significant financial cost 
to the patient as the drug is roughly €5,000 per annum and not 
likely to be universally covered by all drug plans. This class 
of drug is new and is currently being evaluated by the Na-
tional Institute for Health and Care Excellence (NICE). The 
programme director at NICE, Meindert Boysen, stated that 
although evolocumab (PCSK9 inhibitor) is effective in reduc-
ing levels of LDL cholesterol in people with hypercholester-
olemia, it was felt that the drug does not have sufficient long-
term data to support improvement of CVS outcomes nor does 
it have long-term safety data [7]. There are currently four long-
term studies assessing the CVS outcomes; however, results of 
these studies are not expected until 2017 [8]. Hopefully these 
studies will help ascertain whether PCSK9 inhibitors will be a 
proven therapy option to decrease CVS morbidity and mortal-
ity in FH patients.

FH is notably a rising concern for our population. With 
its prevalence being higher than previously thought, it is sug-

gested that lipid screening be instigated in childhood as early 
diagnosis is crucial to prevent the high rate of mortality and 
morbidity caused by the disease [9]. Evidence does suggest 
that early treatment is beneficial in reducing this CVS risk; 
however, more work needs to be done to bring this condition 
to the forefront. Often at the time of diagnosis, it is difficult to 
reverse the damage which has silently been wreaking havoc on 
the body for decades. With newer drugs being introduced and 
the persistent push towards initiating a child screening proto-
col, there is hope that this disease will become more manage-
able and less detrimental to those affected.
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