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ABSTRACT

Familial hypercholesterolemia (FH) is the most common metabolic genetic disorder. It is
estimated that around 13 million people worldwide have FH. At the same time, only 25% of
FH patients have been diagnosed. Moreover, these patients are often undertreated. The true
prevalence of FH in Greece is unknown, but it is estimated that there are at least 40,000 FH
patients nationwide pointing to a prevalence of 1:250. Patients with FH are at a high risk for
cardiovascular events and death at an early age. Therefore, prompt detection of these patients
is of pivotal importance in order to implement appropriate preventive measures at a young age.
Patient registries are a powerful tool for recording and monitoring a disease and promoting
clinical practices, thus contributing to improved outcomes and reduction of healthcare costs.
National registries of FH patients have been a success in the Netherlands, Spain and Wales. As
Greece did not have a national FH registry, the Hellenic Atherosclerosis Society has organized,
established and funded the Hellenic Familial Hypercholesterolemia (HELLAS-FH) national
registry in order to promote a better understanding of FH in our country.

Key words: Familial hypercholesterolemia, Greece, Hellenic Familial Hypercholesterolemia Reg-
istry, Registry

Address for correspondence:
Dr Evangelos Liberopoulos, MD, FASA, FRSH, Associate Professor of Internal Medicine, Department of Internal Medicine, Medical
School, University of loannina, loannina 45110, Greece; Tel.: +30-26510-07502, Fax: +30-26510-07016, E-mail: elibero@cc.uoi.gr

Received: 25-07-2017, Accepted: 05-11-2017



HELLAS FH registry

307

INTRODUCTION

Hyperlipidemia is one of the key risk factors for
the development of cardiovascular disease (CVD).
Among the various causes of hyperlipidemia, familial
hypercholesterolemia (FH) is both common as well
as underdiagnosed.! FH is an autosomal dominant
genetic disease’ with an estimated number of patients
of around 13 million worldwide.’ The FH-associated
lipid disorder is mainly attributed to mutations of the
low-density lipoprotein (LDL) receptor gene, which
lead to impaired functionality or decreased synthesis
of'the LDL receptor. As a result, decreased clearance
of plasma LDL cholesterol (LDL-C) is observed.?
The resulting marked hyperlipidemia coupled with an
onset very early in life is associated with development
of atherosclerosis and higher CVD risk of affected
patients.*” Moreover, FH subjects beyond being un-
derdiagnosed are also frequently undertreated.®!" It
follows that increased awareness of the disease is
very important and required for an early diagnosis
to be established and an aggressive management of
FH patients to be applied.'? According to the latest
data, the incidence of FH heterozygotes in the gen-
eral population is 1:250, while in certain areas this
can be as high as 1:100."*'* In Greece, it is estimated
that there are at least 40,000 FH patients, but the true
prevalence is unknown.

HELLAS-FH REGISTRY: RATIONALE

The Hellenic Atherosclerosis Society (a non-
profit scientific organization) has established the
Hellenic Familial Hypercholesterolemia (HELLAS-
FH) Registry as a national, multi-center initiative
to identify FH patients in Greece, track treatment
and record clinical outcomes over time. A number
of sites (Table 1) have been selected to enroll FH
patients in a national database and record baseline
and annual follow-up laboratory and clinical data
as well as document clinical events. In the context
of HELLAS-FH, systematic screening strategies
such as cascade screening will be utilized in order
to improve identification of FH patients. Cascade
screening provides a cost-effective way of identify-
ing new cases of FH. Using this method, a person
diagnosed with FH, referred to as the index case,
becomes the starting point in their family tree from

Table 1. Medical centers participating in the registry.

Medical Center
Hippokration Hospital, Thessaloniki

Principal Investigator
Dr V. Athyros

Dr V. Kotsis
Dr E. Liberopoulos

Papageorgiou Hospital, Thessaloniki

University Hospital of Ioannina, loan-
nina

Dr G. Kolovou
Dr I. Skoumas
Dr M. Skalidis

Onassis Cardiac Surgery Center, Athens
Hippokration Hospital, Athens

University Hospital of Heraklion,
Heraklion

Attikon University Hospital, Athens Dr L. Rallidis
Dr E. Bilianou
Dr K. Tziomalos
Prof G. Chrousos

Dr A. Garoufi

Tzaneio General Hospital, Piracus
AHEPA Hospital, Thessaloniki
St. Sophia Children’s Hospital, Athens

“P. & A. Kyriakou” Children’s
Hospital, Athens

where a systemic screening of first degree relatives
is implemented.

Most FH patients are diagnosed based on clinical
and biochemical criteria: a) early history of coronary
heart disease (in terms of personal history or in 1% de-
gree relatives) and b) levels of LDL-C >95% percentile
for age and sex."? The tendinous xanthomata, often
localized on the Achilles tendon and/or the extensor
tendons of the upper limbs, are almost pathognomonic
of FH but not necessary for the diagnosis.!* The pres-
ence of early arcus cornealis (at age <45 years) and
xanthelasmata are common in these patients and suggest
an inherited lipid disorder.” Genetic testing of subjects
can also be used to identify FH patients. However,
genetic testing has some limitations. Indeed, depending
on the laboratory’s capacity, genetic testing can screen
only for limited known gene mutations associated
with FH. As a result, mutations not yet discovered
to be linked with FH will be missed. Moreover, the
considerable economic cost of gene testing constitutes
another hindrance to the wide implementation of this
process as a screening method. Consequently, several
sets of diagnostic criteria for FH are in clinical use,
such as MED-PED (Make Early Diagnosis-Prevent
Early Death) criteria in the United States,'” the Simon
Broome Register criteria in the United Kingdom'®
and the Dutch Lipid Clinic Network criteria in the
Netherlands.'*!%!7 As mentioned above, FH is often
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underdiagnosed and its prevalence is underestimated.*
One reason behind these shortcomings is insufficient
training among healthcare professionals as well as
lack of awareness among health policy-makers and
the general public regarding FH."®

As previously discussed, FH is associated with a
high risk of premature CVD events and death. There-
fore, it is imperative that FH patients be diagnosed
early and appropriate treatment strategies be promptly
implemented. An aggressive management plan is
expected to decrease CVD risk in these patients.
Indeed, statin treated FH patients have a similar risk
of coronary heart disease compared with the general
population.'?

Treatment of FH patients is based on the combi-
nation of dietary interventions together with lifelong
hypolipidemic pharmacotherapy. The target is to
decrease LDL-C levels by at least 50% and reach
LDL-C levels <100 mg/dL in adults without CVD and
<130 mg/dL in children.®'!-2! Statin treatment is the
cornerstone of FH management, while ezetimibe and
colesevelam are supplementary options.'* Recently,
novel drugs such as proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitors have been added
to the available management strategies of specific
patient subgroups.?** Individuals who exhibit statin
intolerance or cannot achieve treatment targets should
be referred to specialized clinics."

The knowledge which the HELLAS-FH registry
will provide can lead to better understanding of the
true prevalence of FH in Greece. Moreover, the registry
will provide evidence-based data regarding FH, which
will give a new insight into the disease and promote
a more aggressive and thus effective management.
In addition, by increasing the awareness of public
healthcare policy-makers regarding FH prevalence,
it will contribute to the implementation of enhanced
healthcare plans in order to customize and improve
the care of these patients

HELLAS-FH REGISTRY: AIMS

The aim of this study is to create a national online
registry of patients with FH targeting the following
primary goals: a) to diagnose, treat and educate people
with FH and b) to further spread information about

this disease to medical practitioners, other healthcare
professionals, policy-makers and the general public.
The collected data will help make them more aware
of the actual FH burden. As a result, it is expected
that physicians will be more vigilant regarding the
diagnosis and management of FH and promote cascade
screening. In addition, genetic testing should be encour-
aged and offered as an option to more subjects when
a diagnosis of FH is possible. However, for extended
genetic testing of subjects to become a viable option,
a considerable decrease of the associated economic
costs is required. One option that could contribute to
this, would be the establishment of only a couple of
central genetic testing facilities in Greece that would
handle samples from all over the country.

Furthermore, HELLAS-FH registry will gather ac-
curate data regarding: a) the prevalence of FH, b) the
current FH management strategies, c) the prevalence
of clinical outcomes in FH patients and d) the com-
mon obstacles, pitfalls and mistakes in the successful
management of FH. Finally, the registry can stimulate
a scientific collaboration amongst researchers in order
to further promote systematic FH investigation and
understanding. The HELLAS-FH registry is part of
the FH Studies Collaboration (FHSC) sponsored by
the European Atherosclerosis Society (EAS).

HELLAS-FH REGISTRY: METHODS

Inclusion/Exclusion Criteria

All patients with baseline LDL-C levels >190
mg/dL (adults) or >160 mg/dL (children) will be
evaluated in accordance with the Dutch Lipid Clinic
Network criteria. Of note, there is an 85% agreement
rate between these criteria and genetic diagnosis
of the disease.? Before the inclusion of patients
in the registry, a preliminary evaluation regarding
their eligibility will be conducted (Figure 1). To be
included in the registry, patients will need to meet
all the inclusion criteria and none of the exclusion
criteria:

Inclusion criteria:

* Children (6-18 years) with LDL-C >160 mg/dL
and adults (>18 years) with LDL-C >190 mg/dL
and a clinical diagnosis of FH according to the
Dutch Lipid Clinic Network Criteria.
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ePatients with LDL-C >190
mg/dL (Adults) or LDL-C >160
mg/dL (Children 6-18 years)

Evaluate the possibility of FH
presence using the Dutch Lipid
Clinic Network Criteria

Registry enrolment.
Screen family members for FH.

Long-term follow-up

Figure 1. Flowchart of the patient screening process for registry
enrollment.

» Willingness to participate to the study and sign
the informed consent form (ICF).

Exclusion criteria:

* Any clinically significant disorder recognized at
the time of the preliminary assessment which, at
the discretion of the investigator, would exclude
the safe completion of the study or limit the assess-
ment of endpoints (e.g. major systemic diseases,
patients with short life expectancy).

Registry captured data

HELLAS-FH registry will record a series of vari-
ables related to FH in two steps. The first step will
include the initial recording of a new patient in the
registry, while the second step will include the per year
update of patient data. The purpose of the registry is to
create a continuous, dynamic data collection relating
to the condition of the patient, the disease course and
outcomes in conjunction with administered treatments.

The sources for data recorded in the registry will
be patient’s medical history, family history and medi-
cal records, patient lab tests and imaging studies as
well as any findings from the physical examination
such as weight, height, waist circumference, blood
pressure as well as the presence of corneal arcus,
xanthomata or xanthelasmata. During the initial re-
cording of a patient, the data presented in Table 2

Table 2. Flowchart of the registry log.

Second step
and annual
Variables First step recordings
Check patient eligibility X
Demographics X
Criteria for diagnosis of
familial hypercholesterolemia X
Entry date in the registry X
Physical examination X X
Family history X
Subject history X
Hypolipidemic treatment X X
Other medications X X
Laboratory tests X
Latest lab tests X X
Cardiovascular events X
Other medical events and death X
Molecular genetic test If available

will be recorded. After signing the ICF, patients will
acquire printed information about the HELLAS-FH
registry in order to better educate themselves about
FH as well as encourage other members of their fam-
ily to contact the clinic for further evaluation in the
context of cascade screening. In cases where genetic
analysis is available from the patient’s history, this
will allow the definitive diagnosis of FH and will also
help the identification of new mutations. Currently, in
Greece there are two public genetic laboratories for
testing mutations related with FH: 1. The Laboratory
of Medical Genetics in Clinical Practice located in
Ioannina, which is associated with the University of
Ioannina, and 2. The Medical Genetics Laboratory
located in the Choremio Research Laboratory in St.
Sophia Children’s Hospital in Athens, which is associ-
ated with the National and Kapodistrian University
of Athens.

Demographic data concerning the professional
status will be collected (based on the US Standard
Occupational Classification and the UK Standard
Occupational Classification).?*?” In addition, the edu-
cational level of patients will be recorded according to
the “International Standard Classification of Educa-
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tion, ISCED 20117, UNESCO Institute of Statistics.?
Patients will be reevaluated once a year during their
long-term monitoring (Table 2).

DATA MANAGEMENT

A number of specialized lipid clinics in Greece
were invited to participate in the HELLAS-FH reg-
istry (Table 1). Prior to entering patient data into the
registry, each site will be required to receive Insti-
tutional Review Board (IRB) approval and obtain
patient informed consent. For patients aged 6-18
years, patient informed assent as well as informed
consent of parents/guardians will be required. The
registry will be conducted in accordance with the
principles of the Declaration of Helsinki, as well
as in accordance with the laws and regulations that
govern ethical management of patients voluntarily
participating in non-interventional studies.

Registry data will be collected and posted through
a secure online portal per center. This means that each
investigator will be able to enter, access and modify
patient data relating only to his/her site. Investiga-
tors will enter data in an electronic case report form
consisting of two interfaces. The first will involve
patient identification by his unique national insur-
ance number and the second the entry/update of the
registry data. This procedure is necessary to avoid
creating duplicates in the registry and to preserve the
anonymity of each patient. During patient entry, the
system will generate a unique registry code number,
which will be connected with the patient’s national
insurance number. This code will be the connection

)
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Site access of unique
secure weh national
portal insurance
number
— | S —
P ——
—
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between patient identification and medical data in the
registry (Figure 2). HELLAS-FH registry has been
approved by the Hellenic data protection authority.

CONCLUSIONS

The HELLAS-FH registry is the first nationwide
FH registry in Greece which will hopefully provide
important evidence regarding the management of FH
patients in our country. Registries can significantly
improve the management of a medical condition by
providing better insight into the problem while allow-
ing for comparison of results with larger reference
populations. Registry results may stimulate improve-
ments in quality and consistency of clinical practice
and guide the establishment of a national policy for
the diagnosis and treatment of FH.
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