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Abstract

Familial Hypercholesterolemia (FH) is a genetic cause of premature Cardiovascular Disease (CVD) which is the leading cause of morbidi-
ty and mortality worldwide. In Greece, it is estimated that 90% of patients remain undiagnosed. Patients with FH are at high risk for car-
diovascular events, peripheral arterial disease, stroke and death at a young age. Therefore, early detection of these is important for the
implementation of appropriate preventive measures. Patient medical records are a powerful tool for recording and monitoring the dis-
ease and promoting clinical practices, thus helping to improve outcomes and reduce the cost of healthcare. Simultaneously with the
registers, patient-centered management, multidisciplinary teamwork, involvement of primary care physicians, patient networks and
support teams are required. Of most importance is the Greek online register system of people with familial hypercholesterolemia, by

the Hellenic Atherosclerosis Society in collaboration with major hospital centers and the Hellenic College of Atherosclerosis Treatment

registration system in the community. The purpose is to find people who are suffering from FH, to diagnose, to educate them and to
put them under treatment and follow-up. In conclusion, effective care of patients with dyslipidemia requires: a) detailed evaluation of
medical history, b) clinical and laboratory tests, and c) patient education programs regarding lifestyle changes and disease manage-
ment. The above strategies of care will help reduce time and cost of medical treatment, obtain better clinical outcome and improve
patients’ quality of life.

Key words: Familial hypercholesterolemia, perspectives, registry systems.

Corresponding Author: Niki Pavlatou, Lecturer, Department of Nursing, University of West Attica. E-mail: npavlatou@uniwa.gr

Cite as: Pavlatou, N., Kadda, O., Marvaki, C., Kolovou, G. (2022). Familial hypercholesterolemia. Perspectives on FH registry systems. Health
and Research Journal,8(4),267-273. https://ejournals.epublishing.ekt.qgr/index.php/HealthRes)

Pavlatou et al. 267 https://ejournals.epublishing.ekt.gr/index.php/HealthRes)




INTRODUCTION

Familial hypercholesterolemia (FH) is the most common form
of genetic disorder that is inherited with the autosomal domi-
nant character. In the USA, in many countries of Northern Eu-
rope, but also in Greece, it is estimated that 1 in 250 people
have FH, ie about 40,000 patients. The vast majority of them,
which reach 90%, remain undiagnosed.'3

Familial hypercholesterolemia is mainly caused by mutations in
the Low Density Lipoprotein (LDL) receptor gene, 30 mutations
have been detected in the Greek population. But there are oth-
er genes that encode proteins involved in the metabolism of
LDL particles, the mutations of which may lead to the clinical
picture of FH.*

Nowadays, dyslipidemias are classified based on their genetic
mutations. Scientific groups and organizations have estab-
lished criteria for the diagnosis of FH, with the most prevalent
criteria being the Simon Broome UK and Criteria according to
the Dutch Lipid Clinic Network program.>

The main characteristic clinical sign of FH is the appearance of
xanthomas in the tendons. In addition it is the cornea or arch
of the cornea and the xanthelasmas on the skin of the eyelids.’
The reason that makes its timely diagnosis necessary is the
effects on the cardiovascular system, such as myocardial infarc-
tion, stroke, valvular diseases and / or death. 1/3 of cases of
ischemic heart disease are attributed to elevated cholesterol
levels.™°

Other effects are silent atherosclerosis, thickening of the carot-
id artery wall.'12

A variety of treatments such as hypolipidemic drugs, combina-
tion therapy, treatment with genetic methods, have been pro-
posed to treat familial hypercholesterolemia. Dietary interven-
tion can rarely correct primary dyslipidemias.'

FH screening has been shown to work, as studies show that
early diagnosis results in a reduction in complications leading
to a reduction in morbidity and mortality from the disease.’

A systematic review of financial evaluations for the detection
and treatment of familial hypercholesterolemia has shown that
screening of relatives with suspected FH is highly cost-
effective.’

The current European high levels of undiagnosed people with
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FH and associated morbidity and mortality mean that the
adoption of ongoing services will bring significant benefits to
quality of life and survival.

A similar study in Poland shows that screening for FH is very
cost-effective. The cost-effectiveness strategies of the disease
screening strategy are complementary and the use of a combi-
nation of them is recommended."

Other research on the same topic regarding genetic testing for
FH in the US has shown that it is more effective if started be-
fore the age of 40 in first-degree relatives and before the age
of 15 in second-degree relatives.™

Researches on familial hypercholesterolemia conclude that
potentially millions of children and adults worldwide are una-
ware that they are ill. Respectively, in Greece the true preva-
lence of FH is unknown. An equally serious problem is the non-
registration of patients that is why an attempt is being made in
several countries for electronic registration.

All studies suggest that the electronic FH registry causes the
detection of many new cases and referral to lipid clinics. There-
fore, the FH register raises the general awareness but also the
awareness of the doctors about the prevalence of FH and its
related complications, which will improve the management of
FH in the long run. The registers help to record, so that the
statistics for the prevalence of the disease, help in the diagno-

sis and prevention.'®

FAMILY HYPERCLOSTERENEMIA

The disease that is the most common genetic disorder is clini-
cally differentiated depending on the severity, in homozygous
and heterozygous and LDL levels, 2 to 4 times higher than ex-
pected. In 1938, the Norwegian physician CarlMiller was the
first to associate clinical signs, xanthomas - xanthelasmas, high
plasma cholesterol levels, hereditary predisposition, and myo-
cardial infarction within a clinical entity. In addition, the hetero-
zygous and homozygous form was described by Khachadurian

before the genes responsible for the disease were identified."”

Later, in 1986, the LDL receptor was identified as responsible
for autosomal dominant Dominant Hypercholesterolemia

(ADH). This was followed by the discovery of many LDL recep-
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tor mutations, and in 1985 Brown and Goldstein confirmed
their role in LDL receptor lipid metabolism. ADH has been con-
sidered a monogenic disease for many years. However, when
more genotypes of patients with ADH were encoded, individu-
als with the same phenotype of familial hypercholesterolemia
but without mutation in the LDL receptor were found.'’-"°

In 2001, the autosomal recessive hypercholesterolemia gene
was expressed. All these discoveries have led to the confirma-
tion of the view on the polygenic etiology of familial hypercho-

lesterolemia.’”2%21

EPIDEMIOLOGICAL BACKGROUND

Few epidemiological studies have evaluated lipid levels in
Greece. According to the results of the ATTICA study in which
3042 adults participated, without any clinical signs of cardio-
vascular disease and living in Attica, 46% of men and 40% of
women had abnormally high levels of total cholesterol. In addi-
tion, men had higher levels of total cholesterol compared to
women. Of those with abnormally high total cholesterol, 40%
of men and 30% of women said they did not know it. Also 15%
of men and 14% of women had total cholesterol levels greater
than 240 mg / dl. In addition, in the age group over 50, 49% of
men and 52% of women had abnormally high total cholesterol
levels. Finally, 21% of men and 7% of women had very low HDL
levels. In relation to gender, it was found that men had higher
levels of triglycerides compared to women. About 28% of men
and 13% of women had high triglyceride levels.??

Another study by a Mediterranean country, specifically in Por-
tugal, reported that the incidence of elevated total cholesterol
levels in the elderly was 57%, while in Spain in another study
the incidence reached 68%.2%

In a prevalence study of dyslipidemia conducted in Cyprus in
the two years 2005-2007 in a sample of 1000 people, it was
found that 53.1% of the study population had abnormally high
levels of total cholesterol, LDL> 130 mg / dl had 68.5% while
low HDL had 29.9% with lower conditions, 40 mg / dl for men
and 50 mg / dL for women. Triglycerides were found to be
pathologically elevated by 21.5%.

In some populations such as French-Canadians, Christian Leba-

nese, South Africans, Tunisians, Icelanders the incidence of
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familial hypercholesterolemia (FH) is particularly high due to
the presence of a "fundamental mutation". The presence of
"fundamental mutation" occurs when a subpopulation results
from the migration of a small number of individuals carrying
the mutation and the consequent increase in that population.?®
In a retrospective study conducted in the USA. in the years
1999-2012 on the impact of FH with the Dutch criteria system,
showed that the impact is 1in 250 adults.?

In a study conducted by Pavlatou et al, 2021, which evaluated
and analyzed data from 1578 people, from a record of the Hel-
lenic College of Atherosclerosis Treatment, present important
data for familial hypercholesterolemia in Greece. In particular,
the study population concerns Greeks living in the prefecture
of Attica. According to the diagnostic criteria for familial hyper-
cholesterolemia used by the Simon Broome organization in
Great Britain in the sample of the present study, it was found
that 8 people are sick, 13 are with a probable diagnosis while
1557 people are not sick. Thus, in the present study, out of
1578 people, 8 people have certain disease, making the inci-
dence 1: 198.

Similarly, the Hellenic Atherosclerosis Society has started regis-
tering patients in health structures, the frequency is estimated
to be 1 in 250 people with familial hypercholesterolemia (FH),
ie about 40,000 patients.

The increased prevalence of the disease confirms the need to
find patients to reduce the risk of death from cardiovascular

events, which is its first silent manifestation at a young age.'2¢

DIAGNOSTIC CRITERIA

The first attempt to classify lipids and lipoproteins was made
by John Gofman in 1949, followed by Donald Fredrickson in
1965. Fredrickson classified dyslipidemias according to periph-
eral blood lipid levels. Today, dyslipidemias are classified based
on their genetic mutations. Mutations cause diseases such as
familial hypercholesterolemia, familial abnormality of apolipo-
protein B-100, familial combined hyperlipidemia, etc."
Scientific teams and organizations have established criteria for
the diagnosis of familial hypercholesterolemia, with the most
prevalent criteria being Simon Broome Great Britain and Crite-

ria according to the Dutch Lipid Clinic Network program.?”28
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CLINICAL POINTS

The main characteristic clinical sign of familial hypercholester-
olemia is the appearance of xanthomas, which are evaluated
regardless of whether they concern the patient or his suffering
relatives and make the diagnosis of familial hypercholesterol-
emia with more certainty. Xanthomas are composed of fibrous
connective tissue and foam cells with abundant fat droplets in
their cytoplasm. The arch or corneal arch is an off-white arc of
fat deposition on the cornea, often in the form of a ring. Xan-

thelasmas appear on the skin of the eyelids.®

FH REGISTER

The purpose of creating electronic registers is to collect data to
facilitate the design of clinical services, information on best
practices and research. In March 2015, within the framework of
the 83rd EAS Conference, a meeting of the "FH Patient Advo-
cacy Group" (FHSC) was held in Glasgow in cooperation with
the European Union (AES). Sixty participants from 32 countries
from Europe, South and North America, Asia and Africa took
part with the common goal of discussing the FH problem. Ini-
tially, presentations, extensive discussions, exchange of experi-
ences and knowledge between organizations and countries
took place. Obstacles were then mentioned for the optimal
management of FH, in raising the awareness of the public and
the health team, mainly at the level of primary care. The conse-
quences of the subdiagnostic and subcharacteristic treatment
of FH were also discussed, as well as the promotion of a uni-
form standard of care based on studies.

Patient organizations were seen as an effective tool for raising
FH awareness, as well as promoting education and influencing
public health policies. Contacts and exchange of experiences
between organizations from different regions and countries
can support their common goals, helping new start-ups to
consolidate and expand. However, problems facing these or-
ganizations are lack of funding and institutional support. A key
action they decided to encourage is to raise the awareness of
the general population, patients, healthcare providers and poli-
cy makers. Actions such as social campaigns, newsletters, social

media dissemination, websites, forums, could be helpful in
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understanding the implications of the problem. In addition,
training plays an important role in the identification and proper
management of FH.

Other aspects raised during the conference included the gen-
eral lack of strategies for the availability and accessibility of
treatments, especially new treatments, and the lack of financial
support for patients on chronic medications. Another problem
that was highlighted was the need for real and effective con-
tact and cooperation between patients, health team and clinics
in order to have a comprehensive model of their care. Finally, it
was reported that as an inherited disease, genetic testing may

increase patients' awareness and compliance with treatment.?

CZECH REPUBLIC

A register was set up in the Czech Republic in 1998 to prevent
premature deaths in patients with FH. Since then it has devel-
oped into a network of 63 centers covering the whole country.
The recording checks the diagnosis and treatment of patients
with FH, as well as DNA collection for genetic analysis. Current-
ly, the database includes data on more than 6,100 patients. The
FH that causes the mutation has been detected in more than
2,100 patients so far. The organization's website provides pa-
tients, relatives and the general public with reliable and up-to-

date information on FH's disease and treatment options.®

SPAIN

It is estimated that more than 100,000 people have FH in Spain.
Since lipid-lowering therapy became available to patients free
of charge in 2004, enrollment has been favored. More than
20,000 people were diagnosed with FH, representing about
20% of the population. Of these, more than 60% were diag-
nosed based on clinical criteria. In recent years, different strat-
egies have been implemented to detect FH, including genetic
diagnosis. This has led to the genetic identification of more
than 7,000 people with FH.3'

The Hellenic College of Atherosclerosis Treatment has
started recording patients in the community in order to inves-
tigate the frequency and impact of the disease on Greeks. 14
sectors of the Greek Territory were separated, while Attica was

divided into 8 sectors. According to the press release 28-12-
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2012 ELSTAT, Piraeus, census of 2011 requires a sample of
7668 people. In a first publication with a sample of Greeks liv-
ing in the prefecture of Attica, a closed-ended question form
was recorded using the method of personal interview. Data
from 1578 people were evaluated and analyzed, of which 8
people are ill, making the incidence frequency 1: 198.

At the same time, the Hellenic Atherosclerosis Society, which
has started registering patients in health structures, the fre-
quency is estimated to be 1 in 250 people with familial hyper-
cholesterolemia (FH), ie about 40,000 patients. An important
observation is that the vast majority, which reaches 90%, re-
main undiagnosed. The increased prevalence of the disease
confirms the need to find patients to reduce the risk of death
from cardiovascular events, which is its first silent manifestation

at a young age.

CONCLUSIONS

Familial hypercholesterolemia is a major public health problem
as it is common in the general population and its presence
carries risks of cardiovascular events or even death. Primary
health care should include the creation of a program to inform
and control the public, as well as the implementation of
measures in case of need from an early age. The information is
provided by groups of health personnel and concerns the
normal values of lipids, cholesterol and other factors, the con-
trol age and intervals, the ways of managing hyperlipidemia. In
addition, the needs of people with diabetes hypothyroidism
and other comorbidities, healthy lifestyle information, exercise
and the Mediterranean diet.

Skilled nurses along with other health professionals can play an
important role in preventing and treating the disease in prima-
ry health care. This is because, they are for a long time next to
the patient and the family and have the opportunity to inter-
vene and make patients comply with medical instructions.

The effort to create a Greek online register of people with fa-
milial hypercholesterolemia, by the Hellenic Atherosclerosis
Society in collaboration with major hospital centers and the
Hellenic College of Atherosclerosis Treatment in the communi-
ty is very important. The main purpose of this attempt is to find

people who are suffering from FH, to diagnose, to educate
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them and to put them under treatment and follow-up.3%33

REFERENCES

1. El Aziz S, Chadli A, El Ghomari H, Farouqgi A. Autosomal
recessive hypercholesterolaemia in a Morrocan family due
to a mutation of the G266C LDL receptor. BMJ Case Rep
2012;2012:bcr0220125717.

2. Akioyamen LE, Genest J, Shan SD, et al. Estimating the
prevalence of heterozygous familial hypercholesterolae-
mia: a systematic review and meta-analysis. BMJ Open
2017;7(9):e016461.

3. De Ferranti SD, Rodday AM, Mendelson MM, Wong JB,
Leslie LK, Sheldrick RC. Incidence of FH in USA Circula-
tion 2016;133: 1067-1072.

4. Di Taranto MD, Giacobbe C, Fortunato G. Familial hyper-
cholesterolemia: A complex genetic disease with variable
phenotypes. Eur J Med Genet.2020 Apr;63(4):103831. doi:
10.1016/j.ejmg.2019.103831.

5. Qureshi N, Humphries SE, Seed M, Rowlands P, Minhas R.
Identification and management of familial hypercholester-
olaemia: what does it mean to primary care? Br J Gen Pract
2009; 59: 773-6.

6. Damgaard D, Larsen ML, Nissen PH, et al The relationship
of modecular genetic to clinical diagnosis of familial hy-
percholesteronaimia in a Danish population. Atherosclero-
sis 2005; 180:155-60.

7. Wiegman A, Rodenburg J, de Jongh S, et al . Family history
and cardiovascular risk in familial hypercholesterolemia:
data in more than 1000 children. Circulation 2003;
107:1473-8.

8. Jackler RK, Brackmann DE. Xanthoma of the temporal bone
and skull base. Am J Otol 1987;8:111-115.

9. Rallidis LS, lordanidis D, lliodromitis E. The value of physi-
cal signs in identifying patients with familial hypercholes-
terolemia in the era of genetic testing.) Cardiol.
2020;76(6):568-572. doi:10.1016/j.jjcc.2020.07.005

10. Bianconi V, Banach M, Pirro M; International Lipid Expert
Panel (ILEP). Why patients with familial hypercholesterole-

mia are at high cardiovascular risk? Beyond LDL-C lev-

https://ejournals.epublishing.ekt.gr/index.php/HealthRes)




11.

12.

13.

14.

15.

16.

17.

18.

els.Trends Cardiovasc Med. 2021 May;31(4):205-215. doi:
10.1016/j.tcm.2020.03.004. Epub 2020 Mar 12.

Anagnostis P, Rizos CV, Skoumas |, Rallidis L, Tziomalos K,
Skalidis E, Kotsis V, Doumas M, Kolovou G, Sfikas G, Bili-
anou E, Koutagiar |, Agapakis D, Zacharis E, Antza C, Kou-
maras C, Boutari C, Liamis G, LiberopoulostN. Prevalence
of Non-coronary Heart Disease in Patients with Familial
Hypercholesterolemia: An Analysis from the HELLAS-
FH.Curr  Pharm Des. 2021;27(21):2537-2544. doi:
10.2174/1381612827666210216151645.

Humphries SE, Cooper JA, Seed M, Capps N, Durrington
PN, Jones B, McDowell IFW, Soran H, Neil HAW; Coro-
nary heart disease mortality in treated familial hypercho-
the Simon
2018

46. doi:10.1016/j.atherosclerosis.2018.04.040.

lesterolaemia: Update of UK

Broome FH register.Atherosclerosis Jul;274:41

Raal FJ, Hovingh GK, Catapano AL. Familial hypercholes-

terolemia treatments:  Guidelines and new thera-

pies.Atherosclerosis. 2018 Oct;277:483-492. doi:

10.1016/j.atherosclerosis.2018.06.859.

Jackson CL, Huschka T, Borah B, et al. Cost-effectiveness of
cascade genetic testing for familial hypercholesterolemia
in the United States: A simulation analysis. Am J Prev
Cardiol.  2021;8:100245. Published 2021 Aug 15.
doi:10.1016/j.ajpc.2021.100245

Pelczarska A, Jakubczyk M, Jakubiak-Lasocka J, Banach M,
Mysliwiec M, Gruchata M, Niewada M. The cost-
effectiveness of screening strategies for familial hypercho-

2018

lesterolaemia in Poland. Atherosclerosis.

Mar;270:132-138. doi:
10.1016/j.atherosclerosis.2018.01.036.

Stoekenbroek RM, Kastelein JJP, Hovingh GK. Can we af-
ford not to screen for FH?. Eur Heart J. 2017;38(23):1840-
1842. doi:10.1093/eurheartj/ehx197

Kolovou G., "Familial Hypercholesterolemia - Cytosterole-
mia" INFO HEALTH Publications, pp. 14-59, 100, 104, 73-
74, 85-86, 253, 2012.

Pirillo A, Garlaschelli K, Arca M, et al. Spectrum of muta-

tions in Italian patients with familial hypercholesterolemia:

New results from the LIPIGEN study. Atheroscler Suppl.

Pavlatou et al.

HEALTH AND RESEARCH JOURNAL

E-ISSN:2458-3192

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

272

(2022), Volume 8, Issue 4

2017;29:17-24.
doi:10.1016/j.atherosclerosissup.2017.07.002

Nair P. Brown and Goldstein: the cholesterol chroni-
cles. Proc Natl Acad Sci U S A. 2013;110(37):14829-14832.
doi:10.1073/pnas.1315180110

Sun XM, Eden ER, Tosi |, et al. Evidence for effect of mutant
PCSK9 on apolipoprotein B secretion as the cause of unu-
sually severe dominant hypercholesterolaemia. Hum Mol
Genet. 2005;14(9):1161-1169. doi:10.1093/hmg/ddi128
Singh S, Bittner V. Familial hypercholesterolemia--
epidemiology, diagnosis, and screening. Curr Atheroscler
Rep. 2015;17(2):482. doi:10.1007/s11883-014-0482-5
Pitsavos C., Panagiotakos DB., Chrysohoou C., Stefanadis C.
Epidemiology of Cardiovascular risk factors in Greece,
aims, design and baseline characteristics of the ATTICA
study. BMC Public Health 2003; 3:32.

Costa J,, Borges M, Oliveira E, Gouveia M, Carneiro AV:
Incidence and prevalence of hypercholesterolemia in Por-
tugal: a systemic rewie. Part |. Rev Port Cardiol 2003,22:
569-77.

Gabriel R, Saiz C, Susi R, Alonso M, Vega S, Lopez |, Cruz
Garnenal MM, Gomez - Gerique JA, Porres A, Muniz J, Epi-
cardian tudy: Epidemiology of lipid profile of the Spanish
elderly population: the epicardian study Med Clin (Barc)
2004: 122: 605-9.

Austin MA, Hutter CM, Zimmern RL, Humphries SE. Genet-
ic causes heterozygous FH: a HUGE prevalence review. Am
j Epidemiol 2004;: 407-420

Pavlatou, N., Rovina, N., Toylia, G., Kadda, O., Marvaki, C.,
Kapadochos, T., Kolovou, G, & Koutsoukou, A. (2021).
Prevalence of familial hypercholesterolemia in Attica re-
gion, Greece. Health & Research Journal, 7(1), 26-38.
Qureshi N, Humphries SE, Seed M, Rowlands P, Minhas R.
Identification and management of familial hypercholester-
olaemia: what does it mean to primary care? Br J Gen Pract
2009; 59: 773-6.

Damgaard D, Larsen ML, Nissen PH, et al The relationship
of modecular genetic to clinical diagnosis of familial hy-
percholesteronaimia in a Danish population. Atherosclero-

sis 2005; 180: 155-60.

https://ejournals.epublishing.ekt.gr/index.php/HealthRes)




" HEALTH AND RESEARCH JOURNAL

E-ISSN:2458-3192

(2022), Volume 8, Issue 4

29.

30.

31.

32.

33.

Amerizadeh A, Javanmard SH, Sarrafzadegan N, Vaseghi G.
Familial Hypercholesterolemia (FH) Registry Worldwide: A
Systematic Review [published online ahead of print, 2021
Sep 24]. Curr Probl Cardiol. 2021;100999.
doi:10.1016/j.cpcardiol.2021.100999

Vrablik M, Vaclova M, Tichy L, et al. Familial hypercholes-
terolemia in the Czech Republic: more than 17 years of
systematic screening within the MedPed project. Physiol
Res. 2017;66(Suppl 1):S1-S9.
doi:10.33549/physiolres.933600

Mata P, Alonso R, Pérez-Jiménez F. Screening for familial
hypercholesterolemia: a model for preventive medicine.
Rev Esp Cardiol (Engl Ed). 2014;67(9):685-688.
doi:10.1016/j.rec.2014.01.015

Nordestgaard BG, Chapman MJ, Humphries SE, et al. Fa-
milial hypercholesterolaemia is underdiagnosed and un-
dertreated in the general population: guidance for clini-
cians to prevent coronary heart disease: consensus state-
ment of the European Atherosclerosis Society [published
correction appears in Eur Heart J. 2020;41(47):4517]. Eur
Heart J. 2013;34(45):3478-90a.
doi:10.1093/eurheartj/eht273

Ross J. Educating patients about familial hypercholesterol-
emia: the role of the cardiovascular nurse. ) Cardiovasc

Nurs. 2013;28(2):102. doi:10.1097/JCN.0b013e3182834015

Pavlatou et al.

273

https://ejournals.epublishing.ekt.gr/index.php/HealthRes)



http://www.tcpdf.org

