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Familial hypercholesterolaemia (FH) is one of the
most prevalent, potentially fatal genetic disorders.
It causes elevated LDL-cholesterol levels that

can lead to premature cardiovascular disease if
untreated. Early identification and treatment can
substantially improve outcomes. As FH begins at
birth and progresses throughout life, GPs are well
placed to play an active role in the diagnosis and
care of all individuals and families with FH.

amilial hypercholesterolaemia (FH) is an autosomal
dominant genetic disorder caused by pathogenic variants
in genes affecting the clearance pathway of low-density
lipoprotein (LDL). The condition starts at birth, leading
to lifelong elevated levels of LDL-cholesterol, which progress over
time. If not treated, FH can accelerate the onset of premature
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KEY POINTS

» Familial hypercholesterolaemia (FH) is a common genetic
disorder that leads to premature onset of cardiovascular
disease.

« GPs play an important role in identifying people with FH
and can access Medicare-rebated genetic testing for the
close relative of patients with FH, including their children,
before the development of the clinical features of FH.

« The cumulative damaging effect of low-density lipoprotein-
cholesterol throughout life justifies the emphasis on early
diagnosis and treatment of FH to reduce cardiovascular
morbidity and mortality.

« Pathology laboratories need a copy of the genetics report
for the first member of a family diagnosed with FH to
assist with GP-initiated family cascade screening.

atherosclerotic cardiovascular disease (CVD) by 15 to 30 years.'
FH is recognised as a tier 1 genomic disorder, meaning it is a
preventable cause of premature disease and death with significant
potential for a positive impact on public health, supported by
high-level evidence-based guidelines and recommendations.!

An estimated one in 250 people in Australia have FH. Most
remain undetected and unknowingly live with the condition for
years, with the risk that the first clinical presentation may be sudden
death from cardiac arrest.? Fewer than 10% of the more than
100,000 high-risk patients in Australia have been diagnosed. A
similar number of their relatives could benefit from having the
diagnosis excluded."** Despite an exponential growth in research
and strong clinical practice guidelines on FH, it continues to be
underdiagnosed and undertreated and remains a significant global
health concern.*
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FAMILIAL HYPERCHOLESTEROLAEMIA continued I

FLOWCHART 1. RECOMMENDED PROCESS FOR SCREENING, DETECTION AND MANAGEMENT OF INDIVIDUALS AT HIGH
RISK OF FAMILIAL HYPERCHOLESTEROLAEMIA*

Undertake FH screening in general practice

\/ \ | \
Opportunistic screening Selective/targeted screening Universal screening
¢ Patient with LDL-C level * High-risk coronary patient ¢ Part of routine population health surveillance

>5mmol/L

(e.g. childhood immunisation)
* Follow with cascade screening for positive index cases

Y

¢ Conduct clinical review
¢ Score FH risk according to DLCN criteria (Table)

¥

Are phenotypic criteria met as per DLCN score?

J | y

No Yes

e Score <6 e Score 6 to 8 (probable FH)
¢ ¢ Score >8 (definite FH)

GP standard care Refer to lipid specialist to request FH genetic testing (MBS item 73352)

\/

Is a positive variant detected?
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No Yes

i ) | \
. Standard care for GP to arrange cascade genetic screening Manage based on risk
¢ phenotypic FH for family members (MBS item 73353) g stratification
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Low complexity Intermediate complexity High complexity
* No CVD e Stable CVD and risk ¢ Numerous uncontrolled CVD
¢ No other major CVD risk factors risk factors
factors e Near LDL-C goal with statin ¢ Symptomatic CVD
e LDL-C goal reached with e Low-grade statin ¢ Unable to reach LDL-C goal
statin intolerance despite statin and ezetimibe
Primary care Shared care Tertiary care

Abbreviations: CVD = cardiovascular disease; DLCN = Dutch Lipid Clinic Network; FH = familial hypercholesterolaemia; LDL-C = low-density lipoprotein-cholesterol;
MBS = Medicare Benefits Schedule.

*The red dashed box represents the GP’s role in cascade screening (see Flowchart 2 for details).
Adapted from Brett T, et al. Aust J Gen Pract 2021; 50: 616-621.**
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As FH is inherited in an autosomal
dominant manner, a child born to a parent
with FH has a 50% chance of inheriting
the disorder, predisposing them to lifelong
elevated LDL-cholesterol levels and a high
risk of premature atherosclerotic CVD.?
Entire families can be impacted over
generations by the detrimental effects of
premature atherosclerotic CVD among
so many close relatives. Optimal manage-
ment includes diagnosing and treating the
condition as early in life as possible, as this
can significantly reduce cardiac morbidity
and mortality.* However, most individuals
who are diagnosed with FH do not meet
optimal management and treatment
targets.”

As the first point of contact for many
individuals seeking healthcare advice, GPs
can play an important role in improving
the detection and management of FH.
Further, the family orientation of general
practice can facilitate the expansion of
care from the individual to the nuclear
family and beyond.

This article outlines how and why GPs
play an important role in the identifica-
tion, diagnosis and management of people
with FH. Key strategies and supports are
outlined to help GPs take an active and
central role in supporting patients and
their families with FH.

Why is the GP’s role important?
GPs are well placed to help identity, diag-
nose and manage FH in both patients and
their families as almost 90% of people visit
their GP at least once a year.” Most (90%)
LDL-cholesterol tests are ordered through
general practice. This provides a perfect
opportunity to identify patients who may
have FH and initiate screening and diag-
nosis.® After diagnosis, most patients with
FH can be managed by their GP; current
initiatives aim to facilitate the manage-
ment of patients with FH by regular GP
monitoring in conjunction with specialist
support on an ‘as needed’ basis.*’

Itis worth remembering that a predom-
inant increase in LDL-cholesterol level is
more specific for FH during childhood. A

high LDL-cholesterol level in adulthood
is less specific but, when associated with
progressive physical signs such as tendon
xanthomas or accelerated (before age
45years) corneal arcus, can suggest a
diagnosis of FH. Primary care, supported
by improved awareness, guidance and
assistance, provides an opportunity to
identify more patients with FH.

Screening and detection of FH in
primary care

Screening for FH begins by identifying
individuals who may be at increased risk.
Itinvolves several strategies: opportunistic,
selective and universal (followed by cascade
family) screening (Flowchart 1).°"

Opportunistic screening
Opportunistic screening can occur during
routine medical appointments after a
review of family history and cholesterol
levels and a physical examination. In pri-
mary care, opportunistic screening should
be considered for any adult with a plasma
LDL-cholesterol level over 5.0mmol/L.!
Community laboratories can also support
opportunistic screening by flagging
elevated cholesterol levels on laboratory
reports, alerting the requesting GP of
a potential patient with FH. Further,
although alerts on laboratory reports can
be effective, a direct phone call from the
chemical pathologist has been shown to
further enhance detection rates.?

Selective screening
Selective screening involves identifying
patients with premature atherosclerotic
CVD (e.g. atage under 55 years in men and
under 60 years in women) or a family his-
tory of premature atherosclerotic CVD or
hypercholesterolaemia. For example, FH
should always be considered if a patient has
a total cholesterol level greater than
7.5mmol/L or an LDL-cholesterol level
greater than 6.5 mmol/L, especially if there
is a family history of premature CVD."
GPs canalso conduct selective screening
by digitally reviewing electronic health
records to detect possible cases using
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diagnostic criteria such as the Dutch
Lipid Clinic Network (DLCN) criteria.’
The DLCN criteria (Table) are one of the
most widely used phenotypic methods
for diagnosing adult index cases of FH,
involving several risk criteria, and are
recommended in several guidelines."®
Primary Health Networks throughout
Australia offer assistance to GPs across a
range of areas, including supporting health
data management and the collection of
information.

Universal screening

Several universal screening approaches to
improve the detection and diagnosis of FH
in patients and their families are under
investigation. In general practice, universal
screening coupled with reverse cascade
screening (i.e. child to parent) would help
identify patients at a young age, facilitating
optimal treatment, and has the potential
to increase detection numbers by flagging
the parents of children who are diagnosed.
Universal screening should be considered
before puberty:*

Although Australia does not currently
conduct universal screening for FH, it might
become standard as a cost-effective
approach to increasing detection rates."*"”
Itisimportant that GPs are ready to manage
children who are diagnosed with FH and
to reverse cascade test their adult relatives.
With an integrated, shared-care approach
that includes the patient, GP and other
specialists, universal screening combined
with cascade screening could be successfully
implemented and lead to a substantial
increase in the early detection and diagnosis
of FH.

Cascade screening of family members
Cascade screening refers to the screening
of close family members of index cases who
have a known genetic variant. Cascade
screening is a highly cost-effective
approach. It is one of the key strategies
where GPs can have the most impact on
increasing detection and diagnostic rates.'s
When an index case is identified, GPs can
offer Medicare-rebated genetic cascade
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FAMILIAL HYPERCHOLESTEROLAEMIA continued I

TABLE. DUTCH LIPID CLINIC NETWORK (DLCN) CRITERIA FOR A PHENOTYPIC
DIAGNOSIS OF FAMILIAL HYPERCHOLESTEROLAEMIA IN ADULT INDEX CASES**

Criteria Score

Section 1. Family history

First-degree relative with known premature coronary or vascular disease 1
(men aged <55 years, women aged <60 years) OR

First-degree relative with known LDL-cholesterol level above the 95th
percentile for age and sex

First-degree relative with tendinous xanthomata or arcus cornealis OR 2
Children aged <18 years with LDL-cholesterol level above the 95th
percentile for age and sex

Section 2. Clinical history

Patients with premature coronary artery disease (men aged <55 years, 2
women aged <60 years)

Patients with premature cerebral or peripheral vascular disease (men 1
aged <55 years, women aged <60 years)

Section 3. Physical examination

Tendinous xanthomata 6

Arcus cornealis before age 45 years 4

Section 4. LDL-cholesterol level (mmol/L)*

>8.5 8
6.5t08.4 5

5.0t0 6.4 3

4.0t0 4.9 1
Diagnosis according to total score* Total score
Definite FH >8
Probable FH 6108
Possible FH 3to5
Unlikely FH <3

Abbreviations: FH = familial hypercholesterolaemia; LDL = low-density lipoprotein.

* These criteria should be used to make a phenotypic diagnosis of FH in adults and should not be used for diagnosis in
children or adolescents. An online calculator is available from the FH Australasia Network (www.athero.org.au/fh/
calculator/).

TIf the pretreatment LDL-cholesterol level is not available then a value should be derived from the FH Australasia

lowering medication.
* The total score is the sum of the highest score in each section (maximum of 18).

Network’s online calculator (www.athero.org.au/fh/calculator/) by adjusting the value during treatment for cholesterol-

testing to first- and second-degree relatives,
provide genetic counselling and work with
lipid specialists regarding treatment and
management.”

Before cascade testing of a relative, GPs
should provide a brief summary of FHand
discuss the person’s risk of inheriting the
family variant and the potential benefits
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and implications of genetic testing, includ-
ing possible insurance considerations. It is
worth noting, Medicare and private health
insurance are not affected by genetic testing
results. As of June 2024, there is a morato-
rium that prohibits insurance companies
from requesting genetic testing results,
where the level of cover requested is less
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than $500,000 for life and disability
insurance, $200,000 for trauma and $4000
amonth for income protection insurance.
Some insurance companies may consider
genetic test results within travel insurance
arrangements. For more information on
life insurance and genetic testing refer to
the Box. Those who test positive for the
variant are encouraged to communicate
their result to at-risk relatives to allow fur-
ther cascade testing and should continue
to closely monitor their cholesterol levels
and manage accordingly. Those who test
negative for the variant are advised to fol-
low population screening guidelines.

By supporting the timely treatment of
people with FH, cascade screening by GPs
has the potential to be a highly effective
method for the primary prevention of CVD
among families with FH. The greatest
opportunity for improved detection and
management of FH in current circum-
stances is expansion of family cascade
testing by GPs.

Diagnosis

Irrespective of the approach taken, it is
crucial to emphasise that all models of
care for FH start with early detection. The
sooner a diagnosis is made and treatment
commences, the better are the outcomes
for patients and their families.

After a patient has been screened and
identified as possibly having FH, GPs can
apply the DLCN criteria to establish a
phenotypic diagnosis of probable FH
(score 6 to 8) or definite FH (score over 8)
in adult patients (Table). If FH is suspected,
the GP is recommended to refer the patient
to a lipid specialist, cardiologist or
endocrinologist for further evaluation,
including consideration of Medicare-
rebated genetic testing.

The Medicare-funded genetic test for
index cases can be ordered based on any
one of the following criteria:

« DLCN score of 6 or more

« LDL-cholesterol level of 6.5mmol/L
or more in the absence of any
secondary cause

« LDL-cholesterol level of 5.0 to


http://www.athero.org.au/fh/calculator/
https://www.athero.org.au/fh/calculator/
https://www.athero.org.au/fh/calculator/

6.5mmol/L with signs of premature

or accelerated atherogenesis.

Although genetic testing can be used
to confirm a diagnosis, a negative result
does not exclude FH. The diagnosis can
still be made based on phenotypic criteria
(Table).’

The DLCN criteria are not suitable for
use in children or adolescents because
there has not been sufficient time for the
development of associated clinical signs.
Children who are at risk should be tested
between the ages of 5 and 10 years. A
probable diagnosis of FH is considered in
children if:

o LDL-cholesterol level is over

5.0 mmol/L
o LDL-cholesterol level is 4.0 to

5.0 mmol/L and there is a parental

history of hypercholesterolaemia or

premature atherosclerotic CVD
o LDL-cholesterol level is over

3.5mmol/L and a parent has a

pathogenic or likely pathogenic gene

variant.'®

Most patients can be successfully man-
aged in an ongoing manner by their GP,
with specialist input and support as
needed.'®

Genetic testing for FH

The Medicare Benefits Schedule (MBS)

includes genetic testing items that can open

the door for enhanced identification:

« item 73352 for index cases (which
requires a non-GP specialist)

o item 73353 for cascade testing

(which can be ordered by any doctor,

including GPs).

Primary care physicians are empowered
under Medicare to conduct ‘predictive’
genetic testing of family members of patients
witha genetic diagnosis of FH. This has been
available since 2020, but testing numbers
suggest cascade testing is underutilised. As
a result, family members at risk of FH are
missing out on early diagnosis.

Implementation projects are currently
underway to support GPs in carrying out
family cascade genetic testing through a
primary-tertiary shared care model.”

FLOWCHART 2. RECOMMENDED CASCADE GENETIC TESTING BY GPS FOR
RELATIVES OF A PATIENT WITH A GENE VARIANT FOR FAMILIAL
HYPERCHOLESTEROLAEMIA

Patient has a first- or second-degree relative with a documented pathogenic
germline gene variant for FH

v

GP arranges cascade genetic screening
(MBS item 73353)

v

GP completes pathology request form,

including:*

¢ family member’s genetic test result or
details of the family variant

* relation of the patient to the positive family
member

Patient takes the pathology request form to a
pathology service certified in genetic testing

\J

Does the patient test positive for FH?

\/

No

./

Maintain routine GP care

v

Yes

\

Manage patient according to risk
stratification (see Flowchart 1)

Abbreviations: FH = familial hypercholesterolaemia; MBS = Medicare Benefits Schedule.

*FH cascade testing can be done with saliva or blood.

These projects are seeking ways to provide
counselling and other support measures
that will assist family cascade screening to
be used for more patients and, thereby,
allow more people, in particular young
children and adolescents, to be diagnosed.
As the burden of elevated LDL-cholesterol
accumulates over time, younger individuals
have the most to gain from an early diag-
nosis of FH and prevention of CVD.?
GPs can lead the way in enhancing
detection rates with the new Medicare-
funded cascade genetic testing, which
should be offered to FH family members
regardless of cholesterol levels. The
transition from index case detection to
widespread cascade screening has been
the missinglink in FH diagnosis. The role
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of the family GP is seen as the fundamental
solution. A recommended process for GPs
toarrange FH cascade screening is shown
in Flowchart 2.

Why can FH be managed
successfully in general practice?
Several features of primary care make
this the ideal setting for managing FH.
These features include regular patient
visits, an established therapeutic relation-
ship, shared decision-making, the poten-
tial for seeing multiple family members,
continuity of care and the capacity to
implement preventive measures and
provide comprehensive health care.

The incentive to intervene early and
substantially reduce lifetime risk is
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FAMILIAL HYPERCHOLESTEROLAEMIA continued I

RESOURCES TO HELP GPS IDENTIFY
AND MANAGE PATIENTS WITH
FAMILIAL HYPERCHOLESTEROLAEMIA

HealthPathways: online health
information portal that supports GPs at
the point of consultation and includes
information on FH; it is accessed via
the local Primary Health Network
(www.health.gov.au/our-work/phn)

Dutch Lipid Clinical Network Score
(DLCN) Online Calculator: calculator for
adult phenotypic diagnosis available
through the Australian Atherosclerosis
Society (www.athero.org.au/fh/
calculator/)

* TARB-EXx: electronic screening tool
based on the DLCN criteria to
help identify at-risk patients
(https://bpsoftware.net/resources/
bp-premier-downloads/)

Fact sheet on FH: produced by the
Centre for Genetics Education, NSW
Health (www.genetics.edu.au/PDF/
Familial_hypercholesterolaemia_fact_
sheet-CGE.pdf)

¢ Cascade genetic testing: MBS item
73353, can be ordered by GPs
(https://www9.health.gov.au/mbs/
fullDisplay.cfm?type=item&q=
73353&qt=item)

¢ Genetic counselling: some public and
private pathology services in Australia
offer access to genetic counselling at
no cost to the patient

« Life insurance products and genetic
testing in Australia: (www.genetics.edu.
au/SitePages/Life-insurance-products-
and-genetic-testing-in-Australia.aspx)

Abbreviations: FH = familial hypercholesterolaemia;
MBS = Medicare Benefits Schedule.

highlighted in the Figure through the
concept of ‘cholesterol years’. The Figure
illustrates how the cumulative burden of
LDL-cholesterol typically reaches
160mmol by about the age of 55 years
in the general population, by which stage
clinical coronary heart disease may
develop. An untreated individual with
heterozygous FH will reach this threshold
by the age of about 35 years. Starting a
low-dose statin early will slow the pro-
gression of disease and delay the thresh-
old for coronary heart disease to the age
of 53 years, just behind the population

20 MedicineToday
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Figure. Lifetime cumulative burden of LDL-cholesterol in people with and without familial
hypercholesterolaemia as a function of the age that statin therapy is commenced.

Abbreviations: CHD = coronary heart disease; FH= familial hypercholesterolaemia; HDL-C = high-density lipoprotein-cholesterol;
LDL-C = low-density lipoprotein-cholesterol; T = increased; | = decreased.

Adapted from Nordestgaard BG, et al. Eur Heart J 2013; 34: 3.

478-3490.°

age of 55 years.” For individuals with FH,
improved outcomes are achieved in those
who are identified and treated early.

Support for GPs

The optimal care of FH requires patient-
centred management that includes a
multidisciplinary team.® Risk stratifica-
tion will help identify the best pathway
for management and help distribute care
across teams depending on risk level
(Flowchart 1). The best management
approach involves the use of cholesterol-
lowering medications, but also includes
adherence to a heart-healthy lifestyle and
avoiding non-cholesterol risk factors (e.g.
smoking, hypertension, obesity and
diabetes).!

Resources to assist GPs in the identifi-
cation and management of FH are listed
in the Box. GPs are also encouraged to
access Health Pathways through their local
Primary Health Network (www.health.
gov.au/our-work/phn/your-local-PHN)
for specific guidance on the diagnosis,
treatment, and management of FH.

Conclusion
Considering the highly treatable and
preventable nature of FH and its
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consequences, it is crucial to address gaps
and challenges in the early identification
and treatment of this common genetic dis-
order. GPs are well placed to play an impor-
tant role in the prevention of early onset of
CVD through early diagnosis and optimal
management. The substantial benefits
to individuals and families highlight the
importance of addressing these chal-
lenges. A multidisciplinary, shared care,
patient-centred management approach
that includes GPs is important. MT
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