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Homozygous familial hypercholesterolemia (HoFH) and compound heterozygous familial
hypercholesterolemia (cHeFH) are rare disorders generated by disease-causing variants
in both alleles of the LDLR or other familial hypercholesterolemia (FH)-related genes.
HoFH and cHeFH are characterized by severely elevated low-density lipoprotein-
cholesterol (LDL-C), frequently leading to early cardiovascular disease. We investigated
the genetic and clinical characteristics of HoFH and cHeFH patients from the Slovenian
FH registry and/or those who were previously diagnosed or managed at our institution
(Slovenian, Pakhtun and Albanian ethnicity), where genetic testing is not available. Our
study includes seven patients. Their median age at the time of clinical diagnosis was
6.3 years (2.9–12.9 years); 2/7 were females. Two patients were diagnosed through
the universal FH screening and five patients were diagnosed due to the presence of
xanthomas. All the mutations are present in LDLR gene: 7 different genotypes for HoFH
(p.Cys167Leu, p.Asp178Asn, p.Cys243Tyr, p.Gly549Asp, p.Cys27Trp, p.Ile585Thr and
p.Val797Met) and p.Gly549Asp/p.Gln384Pro genotype for cHeFH patient. The median
initial level of LDL-C was 17.0 mmol/L [655 mg/dL] (range 7.6–21.6 mmol/L). The
HoFH/cHeFH patients are clinically and genetically very diverse. The clinical criteria (as
Simon Broome criteria) might be applicable already in children to raise suspicion of
FH but in some cases fail to distinguish heterozygous FH and HoFH/cHeFH patients.
However, genetic testing is helpful in confirming the diagnosis, also for a prompt
awareness, better compliance to treatment and family screening.
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INTRODUCTION

Familial Hypercholesterolemia (FH) is an autosomal dominant
genetic disorder, characterized by elevated total cholesterol (TC)
and LDL-cholesterol (LDL-C) levels, usually accompanied by
clinical characteristics and an early onset of cardiovascular
disease (CVD), with a variable severity depending on the
causative mutation (Moorjani et al., 1993). The prevalence
of homozygous FH is unknown because of underdiagnosis
and of a wide spectrum of phenotypes overlapping with
heterozygous FH (HeFH), but is estimated in 1:200,000–300,000
(Sjouke et al., 2015; EAS Familial Hypercholesterolaemia Studies
Collaboration et al., 2018; Representatives of the Global Familial
Hypercholesterolemia Community et al., 2020).

Homozygous FH can be classified as: a- Real homozygous
(HoFH): when the same mutation affects both alleles of one of the
major FH-related genes (LDLR, APOB, or PCSK9); b- Compound
heterozygous (cHeFH): when different mutations located on
different alleles affect one of the major FH-associated genes; c-
Combined heterozygous: when different mutations affect two
different FH-related genes (Masana et al., 2019).

Homozygous FH patients can develop xanthomas and
progressive atherosclerosis already in early childhood. If
untreated, they develop vascular lesions and CVD before the
second decade of life and die before the end of the third decade
(Watts et al., 2014; Vallejo-Vaz et al., 2015).

Slovenia has successfully implemented nationwide universal
screening for FH in pre-school children, detecting also the
HoFH/cHeFH patients (Klancar et al., 2015; Groselj et al., 2018).
The implementation and optimization of the routine FH genetic
testing enables us to offer it to other national and foreign centers.

We aimed to analyze characteristics of all patients with HoFH
and cHeFH genetically diagnosed and/or managed at our center.

MATERIALS AND METHODS

In 2011, routine FH genetic diagnosis was introduced at the
UMC – University Children’s Hospital Ljubljana, which serves as
the national accredited genetic testing facility for dyslipidemias
(Klancar et al., 2015; Groselj et al., 2018).

The universal hypercholesterolemia screening in children is
an obligatory part of the blood check-up at the programed visit
in 5-year old children at the primary care pediatricians; if TC is
elevated (over 6 mmol/L or, in case of positive family history, over
5 mmol/L), the child is referred to the tertiary center for the FH
genetic screening (Groselj et al., 2018).

We also provide FH genetic testing to other national and
international institutions. Recently, we have been receiving
samples from Pakistan and Kosovo (where the major ethnic
group is Albanian). The first is a multiracial nation with a very
heterogeneous population and without geographical clustering,
generally found in other populations (Ajmal et al., 2010; Ahmed
et al., 2013). A few common/known mutations are identified
but the rest are mainly new mutations (Khan et al., 2014).
On the other hand, a study in 2009 of FH in the Albanian
population showed a single common mutation in almost half of

the probands, but no other recent studies have been published
(Diakou et al., 2010). Both populations require efficient genetic
testing methods and a laboratory strategy.

The principles of the Declaration of Helsinki were followed
and the Slovenian National Medical Ethics Committee (NMEC)
approved the study (#25/12/10, #63/07/13 and 0120-273/2019/9).
The data was also obtained from the National registry of FH
and rare dyslipidemias (NMEC #0120-14/2017/5). Informed
consent was obtained from adult patients and parents or legal
guardians of minors.

The underlying data is partly available in the Mendeley
repository at https://data.mendeley.com/datasets/thpt9htws6/1.
The prevalence of HoFH/cHeFH in the Slovenian cohort
was calculated as the number of live-born children since the
implementation of the universal FH screening program in 1995,
divided by the number of the HoFH/cHeFH patients.

Genetic Analysis
By the beginning of 2020, around 1150 genetic analyses were
performed on pediatric patients with hypercholesterolemia in
our genetic laboratory. Genomic DNA was isolated from the
patients whole blood samples using the FlexiGene isolation kit
(Qiagen, Germany). Three different sequencing methods for
FH gene detection were used over time: (1) targeted Sanger
sequencing (n = 192) -LDLR gene and part of exon 26 of
APOB gene-, (2) ADH MASTR v2 ready to use next-generation
sequencing (NGS) based molecular assay (Multiplicom, Belgium)
(n = 190)-for detection of the variants in coding regions of
LDLR, PCSK9, APOE, part of exon 26 (c.10200 to c.11100)
of I (Single Nucleotide Variants & Copy Number Variants),
as well as 12 LDL-C raising SNPs for a comprehensive
analysis-, and (3) xGen R© Lockdown R© NGS Probes (IDT,
United States) (n = 652) -for an extended dyslipidemia panel
(APOB, LDLR, PCSK9, LDLRAP1) and expanded dyslipidemia
panel (ABCA1, ABCG5, ABCG8, ALMS1, APOA1, APOA5,
APOC2, APOC3, APOE, CREB3L3, GPIHBP1, LDLRAP1, LIPA,
LMF1, LPL)-. Samples were sequenced on MiSeq sequencer
with MiSeq Reagent Kit (Illumina, United States) following
the manufacturer’s protocol including recommendations for
quality control parameters. In all samples sequenced with
NGS, more than 100-fold horizontal coverage of the regions
of interest (ROI) was achieved. A disease-specific database
was used for determining the residual activity information
of the known variants (Benito-Vicente et al., 2018). All
variants found by the NGS were confirmed by targeted
Sanger DNA sequencing.

CASE SERIES

Patient 1 is a 13 years old boy of Pakhtun origin from Khyber
Pakhtunkhwa Province of Pakistan. Two siblings of the patient
had died prematurely at ages of 10 and 11 years; only after that
the parents sought clinical help. He was clinically diagnosed with
FH at the age of 11 because of xanthomas, corneal arcus and
a TC level of 22.9 mmol/L [885 mg/dL]. The genetic testing
showed three different mutations -p.Cys167Leu, p.Asp178Asn

Frontiers in Genetics | www.frontiersin.org 2 September 2020 | Volume 11 | Article 572176

https://data.mendeley.com/datasets/thpt9htws6/1
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org/
https://www.frontiersin.org/journals/genetics#articles


fgene-11-572176 September 17, 2020 Time: 10:52 # 3

Marusic et al. HoFH-cHeFH in 3 Populations

and p.Cys243Tyr- in both alleles (HoFH). All family members,
except one sister, presented the same mutations in one allele
(HeFH). To date, no functional data have been reported about
the LDLR activity for these three variants. The patient presented
a normal CT coronary angiography and coronary angiogram. He
has been treated with atorvastatin 40 mg and ezetimibe 10 mg;
other therapeutic options are not available in Pakistan.

Patient 2 is a 14 years old male from Kosovo. Before the
age of 3 years, his physician observed xanthomas on elbows
and knees, suspecting FH. The lipid profile showed cholesterol
levels more than 20 mmol/L (No more biochemical data
is available from that country). The family history revealed
hypercholesterolemia in both parents, brother and grandmother.
He was initially treated in Kosovo with atorvastatin and
underwent occasional LDL-apheresis, without any improvement.
At 11 years of age, he was referred to Slovenia, confirming
a homozygous mutation in the LDLR, with less than 2% of
receptor activity. In the clinical center, the initial TC level was
15.8 mmol/L [610 mg/dL] and LDL-C level was 13.7 mmol/L
[529 mg/dL]. At that moment he received atorvastatin 40 mg
and ezetimibe 10 mg. The last carotid Ultrasound (US) at the
age of 11 years revealed diffuse non-obstructive atherosclerosis
in bilateral carotid arteries; the most significant plaque-type I-II
in the right common carotid artery contributing to 30% stenosis.
After that, he has continued with atorvastatin 80 mg, ezetimibe
10 mg and PCSK9 inhibitors within a clinical trial, but was a non-
responder to the later. Other therapeutic options are currently
not available in Kosovo.

Patient 3, a 6 years old Slovenian girl (of Albanian origin),
was recently diagnosed at the universal FH screening, with an
initial TC level of 7.6 mmol/L [293 mg/dL]. She was referred to
our tertiary care center, where the biochemical test was repeated
and later the genetic test revealed an LDLR homozygous mutation
with 15–30% of LDLR activity. She stays asymptomatic and no
family history of CVD was found. Until now she had not been
introduced to pharmacotherapy.

Patient 4 is a 18 years old Slovenian male (of Albanian
origin), diagnosed during the universal FH screening with TC
level of 9.0 mmol/L [348 mg/dL]. His parents and brother
have hypercholesterolemia. The genetic testing confirmed a
homozygous LDLR mutation with 15–30% of LDLR residual
activity. The last carotid US at the age of 16 years had shown
a borderline intima-media thickness (cITM) of 0.56 mm. He
started with monotherapy of atorvastatin and later required dual
therapy with higher doses of atorvastatin and ezetimibe. At
the age of 16 he was enrolled in the clinical trial with PCSK9
inhibitors. His latest TC and LDL-C levels were 6 mmol/L
[232 mg/dL] and 4.5 mmol/L [174 mg/dL], respectively.

Patient 5 is a 31 years old Slovenian male with FH diagnosed
in april 1993, at the age of 4, due to the presence of xanthomas.
Both parents and sister have HeFH. His initial TC level was
24.8 mmol/L [959 mg/dL]. The genetic testing confirmed a
homozygous mutation in LDLR. To date, no functional data
were found about LDLR residual activity for this mutation. The
last carotid US studies at the age of 30 years have shown a
thickened intima-media (cITM 0.903 mm). He was treated with
atorvastatin, LDL-apheresis and simvastatin to no effect. Finally,

he required liver transplantation at the age of 16, with remarkable
decrease of TC and LDL levels.

Patient 6 is a 43 years old Slovene female clinically diagnosed
with hypercholesterolemia at the age of 12 because of a strong
family history and an elevated TC (more than 19 mmol/L). Her
father died at 53 years old because of myocardial infarction
and her mother also presented with coronary heart disease after
the age of 60. She had a bad compliance to the combined
therapy to atorvastatin 40 mg and ezetimibe 10 mg. She was
receiving LDL-apheresis for several years (data about frequency
of treatment unavailable), discontinued it later because of the
adverse effects (strong headache, dizziness, weight gain, cough).
When she was 38 years old she suffered an acute coronary
syndrome, whereas coronary angiography revealed stenosis of
the left main coronary artery and distal right coronary artery.
She was diagnosed with homozygous mutation in LDLR, with
an unknown residual activity. She transiently received PCSK9
inhibitor and lomitapide, but had discontinued the treatments
due to side effects.

Patient 7 is a 7 years old male from Kosovo. He was diagnosed
with FH at the age of 6 after an abdominal pain event. At
the examination, the physician discovered small xanthomas
in the sacral region and the biochemical testing showed CT
levels of 20.4 mmol/L [789 mg/dL]. His mother also presented
hypercholesterolemia. The genetic analysis confirmed cHeFH;
a variant in p.Gly549Asp, with less than 2% of LDLR residual
activity, and another in p.Gln384Pro, with unknown residual
activity. He has a normal carotid US. His current therapy consists
of atorvastatin 80 mg and ezetimibe 10 mg and he is showing
good response to the therapy. Other therapeutic options are not
available in Kosovo.

Clinical and genetic features are summarized in Table 1
and Figure 1. Biochemical values and therapy are plotted in
Figures 2A,B.

RESULTS

Demographics
All patients had a family history of early CVD and/or
hypercholesterolemia, except patient 3. At the time of the clinical
diagnosis, the patient’s median age was 6.3 (2.9–12.9) years.
Five patients were symptomatic at the diagnosis (presence of
xanthomas and/or corneal arcus), while two were asymptomatic
detected through the FH screening program. Four patients were
born in Slovenia: both patients born after the implementation of
the universal FH screening in this country, were detected through
the program; the older two HoFH patients were born prior to the
program implementation. The pre-treatment median TC level
was 17.2 mmol/L [665 mg/dL] (7.6–24.8 mmol/L) and median
LDL-C level was 17.0 mmol/L [655 mg/dL] (7.6–21.6 mmol/L).

In the carotid US, an increased carotid artery intima-
media thickness (cIMT) or atherosclerosis signs were found in
cases 2, 4 and 5. One patient (case 6) with angina pectoris
underwent coronarography, detecting stenosis of left and right
coronary artery.
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TABLE 1 | Phenotypic and genotypic features of our cohort of HoFH and cHeFH patients.

Patient 1 2 3 4 5 6 7

Age (years) 13.0 14.0 6.9 18.5 31.6 43.0 7.9

Gender M M F M M F M

Ethnicity Pakhtun Albanian Albanian Albanian Slovene Slovene Albanian

Genetic desorder Zygosity homozygous homozygous homozygous homozygous homozygous homozygous compound
heterozygous

FH-related gen LDLR LDLR LDLR LDLR LDLR LDLR LDLR

Genome mutation c.[500_501delinsTA;
532G > A;
728G > A];
c.[500_501delinsTA;
532G > A;
728G > A]

c.[1646G > A];
c.[1646G > A]

c.[81C > G];
c.[81C > G]

c.[81C > G];
c.[81C > G]

c.[1773T > C];
c.[1773T > C]

c.[2389G > A];
c.[2389G > A]

c.[1151A > C];
c.[1646G > A]

Exon 4,4,5 11 2 2 12 17 8,11

Protein mutation Cys167Leu;
Asp178Asn;
Cys243Tyr

p.Gly549Asp p.Cys27Trp p.Cys27Trp P.Ile585Thr p.Val797Met p.Gly549Asp;
p.Gln384Pro

Residual LDLR
activity

not determined <2% 15–30% 15–30% not determined not determined p.Gly549Asp < 2%
p.Gln384Pro: not
determined

Screening type Other Other Universal Universal Other Other Other

Age of diagnosis (years) 11.1 2.9 6.3 5.5 4.3 12.9 7.3

Symtoms Xanthomas Xanthomas Asymtomatic Asymtomatic Xanthomas Angina pectoris,
xanthomas

Xanthomas

Corneal arcus Yes No No No No No no

Cardiovascular exams CT coronary
angiography and
coronary
angiogram: normal

Carotid US: diffuse
non- obstructive
atherosclerosis in
both carotid
arteries. In right
CCA: plaque type
I-II (30% stenosis)

No data Carotid US:
cIMT = 0,556 mm

Carotid US:
cIMT = 0,903 mm

Coronarography:
stenosis of left
coronary artery,
lower stenosis of
right coronary
artery

Carotid US: Normal

TC (mmol/l) First 22.9 15.8 7.6 9.0 24.8 17.2 20.4

Last 17.5 18.2 7.0 6.0 7.6 16.2 11

↓ 23.4% −15.2% 7.9% 33.3% 69.4% 5.8% 46.1%

LDL-C (mmol/l) First 20.5 13.7 No data 7.6 21.6 15.4 18.5

Last 16.0 17.2 5.5 4.5 6.3 14.4 10.1

↓ 22.0% −25.5% – 40.8% 70.8% 6.5% 45.4%

(Continued)
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Genotypes
Genetic evaluation confirmed mutations in LDLR gene in all
of the patients (OMIM #143890). Six patients were confirmed
as HoFH and one as cHeFH. The HoFH patients present the
mutations p.Gly549Asp, p.Cys27Trp, p.Ile585Thr, p.Val797Met,
p.Asp178Asn, p.Cys243Tyr, and p.Cys167Leu (the last three
variants are present in each allele of patient 1). Case 7 presents the
variants p.Gly549Asp and p.Gln384Pro in each allele (cHeFH)
(Table 1). The cascade children-parent testing was performed
for patients number 1, 2, 4 and 5, confirming all their parents
and some of the siblings are carriers of disease-causing variants
(Figure 1). The genetic testing for family members of patients 3,
6 and 7 were unavailable.

Treatment
As a response to treatment, the median TC and LDL-C
decreased by 28 and 31%, respectively. The treatment response
is summarized in Figures 2A,B and specified in the Mendeley
database1. Six patients were treated with statins, five with
ezetimibe, three with PCSK9 inhibitors and one with lomitapide.
Three patients received LDL-apheresis. One patient had liver
transplantation at the age of 16 with excellent response.
It is worth noting the distinguished response presented in
the cHeFH patient (46%), compared to the mean response
in HoFH patients.

DISCUSSION

Homozygous FH is an ultra-rare disease, but newer data show
it to be more frequent as previously assumed. Sjouke et al. (2014)
calculated the prevalence of HoFH and cHeFH in the Netherlands
population ranges from 1/371,608 to 1/407,863. The prevalence
in Slovenia was estimated at around 1/256,340, calculated by
dividing the number of tested children with the number of
confirmed HoFH/cHeFH cases in that period.

Up to date, there is no international unanimity on FH
detection strategies; some guidelines recommend the cascade
screening as the most cost-effective strategy (Santos et al.,
2016). Others, like the US National Lipid Association (Goldberg
et al., 2011) and American Academy of Pediatrics (Expert
Panel on Integrated Guidelines for Cardiovascular Health,
and Risk Reduction in Children, and Adolescents, 2011)
recommend universal screening. Thus, each country adopts
a screening method based on local scientific societies or
experts (Ibarretxe et al., 2018; Umans-Eckenhausen et al., 2001;
Representatives of the Global Familial Hypercholesterolemia
Community et al., 2020). For example, in Sjouke’s report in
the Netherlands, 36 patients (73%) were diagnosed by referrals
from pediatricians because of the presence of symptoms, while
13 patients (27%) were detected through cascade screening
(Sjouke et al., 2014). Slovenia is the only country with
implemented nationwide universal FH screening in pre-school
children (with routinely implemented genetic FH diagnostics),
detecting also the last two of our HoFH patients (the first

1http://dx.doi.org/10.17632/thpt9htws6.1
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FIGURE 1 | Pedigree charts from patients 1, 2, 4, and 5. : Heterozygous FH. : Homozygous FH.

FIGURE 2 | (A,B) TC and LDL-C levels in response to therapy. N, no; Y, yes.

two were diagnosed prior to the program implementation)
(Klancar et al., 2015; Groselj et al., 2018). However, beyond
the initial screening method, almost all of the literature
agrees on the importance of genetic testing. Recognition of
a pathogenic FH mutation guides the cascade screening in
the family, as well as the incorporation of genetic testing
into cascade screening improves the detection rate for FH
(Knowles et al., 2017). Furthermore, between HoFH and cHeFH
patients some more subtle differences in the genotype-phenotype
correlations or even regarding the response to therapies might
exist due to inter-allele interactions and possibility that the
phenotype is determined by the allele leading to the higher
residual activity (as generally in inborn errors of metabolism)
(Groselj et al., 2012).

We reported six patients with HoFH and one with cHeFH.
All of them (100%) have mutations in LDLR, while other
European reports show a prevalence of 91% in Netherlands
(Sjouke et al., 2014), 75% in France (Bruckert et al., 2017),
and 71% in Spain (Alonso et al., 2016). Our cohort’s mean
age at the time of clinical diagnosis was 7.2 years old, ranging
from 2.9 to 12.9 years. In other European studies the mean
age at the time of molecular diagnosis were: in Austria and
France 6.6 and 7.5 years, respectively, in Belgium 2.45 years,
while in Netherlands it was 28.2 years (49 cases included, 0–
68 years old).

All the patients meet the FH Dutch diagnostic criteria
for definite FH, except patient 3 and 4, who had a possible
and probable FH, respectively, both detected by universal

FH screening (Klancar et al., 2015; Groselj et al., 2018);
all patients were genetically diagnosed for FH. Four patients
presented xanthomas, whereas in France (Bruckert et al.,
2017), Austria (Widhalm et al., 2017), and Belgium (Sanna
et al., 2016) almost all of the patients had skin stigmata
at the diagnosis.

The pre-treatment mean LDL-C level of our patients was
16.2 mmol/L [627 mg/dL] (but with quite wide range 7.6–
21.6 mmol/L). Other European reports mostly showed similar
initial LDL-C levels: Netherlands 12.9 mmol/L [498 mg/dL];
Belgium 19.6 mmol/L [757 mg/dL]; Austria 16.5 mmol/L
[638 mg/dL] and France 13.2 mmol/L [510 mg/dL] (Sjouke
et al., 2014; Sanna et al., 2016; Bruckert et al., 2017;
Widhalm et al., 2017).

Regarding CVD, in our cohort four patients showed
atherosclerotic signs (plaques in the carotid arteries, increased
cITM or coronary stenosis) and one patient (case 6) also
presented angina pectoris. In the United Kingdom, Thompson
et al. (2015) reported that the most frequent complications in
these patients were coronary heart disease and aortic stenosis.

Homozygous FH is usually very difficult to manage and
the medical treatment often combines several cholesterol-
lowering drugs (Cuchel et al., 2014). Initially, statins with
ezetimibe are introduced and in responsive patients also
PCSK9 inhibitors, but frequently do not result in a satisfactory
reductions of either TC or LDL-C levels, especially in moderate
and severe HoFH patients, which have the highest risk of
CVD (Kolansky et al., 2008; Rajendran et al., 2013). For
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FIGURE 3 | (A,B) Variability in HoFH (real HoFH and cHeFH) from HeFH patients in CT and LDL-C levels.

over 30 years, LDL-apheresis has been used, becoming a
mainstay in the management of the disease and it is currently
considered the most safe and effective treatment (Julius, 2017).
If LDL-apheresis is not successful, liver transplantation can
be an alternative, considering also as a successful therapy
in other metabolic liver diseases (McKiernan, 2017). In the
Brussels cohort published by Sanna, the median reduction
in TC in response to pharmacological treatment was 47%
(Sanna et al., 2016). In our cohort, we observed a median
decrease of TC levels in response to the combined treatment
by 28% (range from a reduction of 69% to an increase of
15% besides the therapy). A huge variability in the treatment
response is observed among our patients (Figures 2A,B).
We could recognize the differences depending on the
approach to therapies and on patient adherence, such as
cases 2 and 6. In developing countries, the access to modern
diagnostic and therapeutic methods is still limited, resulting
in patients failure in reaching treatment goals and also in
inadequate management of CVD (Representatives of the
Global Familial Hypercholesterolemia Community et al.,
2020).

Groselj et al. (2018) reported that around 45% of
participants referred from the Slovenian universal FH screening
presented a disease-causing genetic variant for FH, mostly
heterozygous. Our institution could compare the TC and
LDL-C levels of HeFH patients with the HoFH/cHeFH
patients (Figures 3A,B). In concordance with the literature
(Santos et al., 2016; Sturm et al., 2018; Berberich and Hegele,
2019), our cohort shows to be clinically and genetically very
diverse, overlapping with HeFH phenotypes. The clinical
criteria (as Simon Broome criteria) might be applicable
already in children to raise suspicion of FH but in some
cases fail to distinguish HeFH and HoFH/cHeFH patients.
As reported previously, consideration of a diagnosis of
HoFH/cHeFH should not be limited to those with very
high LDL-C levels (Raal et al., 2016). Other factors besides
Mendelian inheritance also play a role in the FH: polygenic
variants, gene-environment interactions and non-mendelian
mechanisms, such as epigenetic (Hooper et al., 2018;
Berberich and Hegele, 2019).

Because of the retrospective design, our report has some
limitations in data interpretation and not all the data of individual
patients or their relatives were available to be included.

CONCLUSION

HoFH/cHeFH patients are clinically heterogeneous, possibly
even overlapping with HeFH patients, highlighting the
importance of establishing the genetic diagnosis. In addition,
public policies are needed to improve early detection, family
screening, adequate therapies, and appropriate follow-up.
HoFH/cHeFH patients in developing countries frequently lack
even basic access to diagnostics, management and adequate
therapeutic options, leading to the inequality of outcomes. This
should be better addressed at the global level.

PATIENTS PERSPECTIVE

Nowadays, in Slovenia patients have good access to genetic
diagnosis, early detection (universal FH screening) and the
current methods of treatment, which is not the case in Kosovo
and in Pakistan.
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