
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



380 Journal of Clinical Lipidology, Vol 15, No 2, February 2020
Petri T. Kovanen, MD
Wihuri Research Institute

Helsinki, Finland
E-mail address: alpo.vuorio@gmail.com

https://doi.org/10.1016/j.jacl.2021.02.002
References
1. Banach M, Penson PE, Fras Z, et al. Brief recommendations on the

management of adult patients with familial hypercholesterolemia dur-

ing the COVID-19 pandemic. Pharmacol Res. 2020;158:104891.

2. Taylan C, Driemeyer J, Schmitt CP, et al. Cardiovascular outcome of

pediatric patients with bi-allelic (homozygous) familial hypercholes-

terolemia before and after initiation of multimodal lipid lowering ther-

apy including lipoprotein apheresis. Am J Cardiol. 2020;136:38–48.

3. Kayikcioglu M, Tokgozoglu L, Tuncel OK, Pirildar S, Can L. Nega-

tive impact of COVID-19 pandemic on the lifestyle and management

of patients with homozygous familial hypercholesterolemia. J Clin

Lipidol. 2020;14(6):751–755.

4. Cuchel M, Bruckert E, Ginsberg HN, et al. Homozygous familial

hypercholesterolaemia: new insights and guidance for clinicians to

improve detection and clinical management. A position paper from

the Consensus Panel on Familial Hypercholesterolaemia of the Eu-

ropean Atherosclerosis Society. Eur Heart J. 2014;35(32):

2146–2157.

5. Sjouke B, Yahya R, Tanck MWT, et al. Plasma lipoprotein(a) levels in

patients with homozygous autosomal dominant hypercholesterolemia.

J Clin Lipidol. 2017;11(2):507–514.

6. Sorensen KE, Celermajer DS, Georgakopoulos D, Hatcher G,

Betteridge DJ, Deanfield JE. Impairment of endothelium-dependent

dilation is an early event in children with familial hypercholesterolemia

and is related to the lipoprotein(a) level. J Clin Invest. 1994;93:50–55.

7. Nenseter MS, Bogsrud MP, Græsdal A, et al. LDL-apheresis affects

markers of endothelial function in patients with homozygous familial

hypercholesterolemia. Thromb Res. 2012;130(5):823–825.

8. Vuorio A, Watts GF, Schneider WJ, Tsimikas S, Kovanen PT. Familial

hypercholesterolemia and elevated lipoprotein(a): double heritable

risk and new therapeutic opportunities. J Intern Med. 2020;287:2–18.

9. Libby P, L€uscher T. COVID-19 is, in the end, an endothelial disease.

Eur Heart J. 2020;41(32):3038–3044.

10. Vuorio A, Kovanen PT. Prevention of endothelial dysfunction and

thrombotic events in COVID-19 patients with familial hypercholester-

olemia. J Clin Lipidol. 2020a;14:617–618.

11. Vuorio A, Watts GF, Kovanen PT. Familial hypercholesterolaemia and

COVID-19: triggering of increased sustained cardiovascular risk. J

Intern Med. 2020;287(6):746–747.

12. Kunutsor SK, Laukkanen JA. Incidence of venous and arterial throm-

boembolic complications in COVID-19: A systematic review and

meta-analysis. Thromb Res. 2020;196:27–30.

13. Roeseler E, Julius U, Heigl F, et al. for the Pro(a)LiFe-study group

(2016) Lipoprotein apheresis for lipoprotein(a)-associated cardiovas-

cular disease: prospective 5 years of follow-up and apolipoprotein(a)

characterization. Arterioscler Thromb Vasc Biol. 2016;36:2019–2027.

14. Waldmann E, Parhofer KG. Apheresis for severe hypercholesterolemia

and elevated lipoprotein(a). Pathology. 2019;51:227–232.

15. Bl�aha V, Bl�aha M, L�ansk�a M, et al. Lipoprotein apheresis in the treat-

ment of dyslipidaemia - the Czech Republic experience. Physiol Res.

2017;66(Suppl 1):S91–S100.

16. Wu MD, Moccetti F, Brown E, et al. Lipoprotein apheresis acutely re-

verses coronary microvascular dysfunction in patients with severe hy-

percholesterolemia. JACC Cardiovasc Imaging. 2019;12:1430–1440.

17. Santos RD, Stein EA, Hovingh GK, et al. Long-term evolocumab in

patients with familial hypercholesterolemia. J Am Coll Cardiol.

2020;75:565–574.
18. Vuorio A, Kovanen PT. PCSK9 inhibitors for COVID-19: an opportunity to

enhance the antiviral action of interferon in patientswith hypercholesterolae-

mia. J Intern Med. 2020;. https://doi.org/10.1111/joim.13210.
Collateral damage of the COVID-19
pandemic on the management of
homozygous familial
hypercholesterolemia
With our 20-year of experience on lipoprotein apheresis
(LA),1,2 we fully agree with Vuorio et al’s comment3

regarding the vital role of continued LA in homozygous fa-
milial hypercholesterolemia (HoFH) patients during the
COVID-19 pandemic. Our recent survey4 was conducted
to determine the collateral damage that the pandemic
caused to provide insight to the impact of COVID-19
outbreak on lifestyle, anxiety levels, and management of
HoFH in terms of LA and lipid-lowering therapy (LLT).
The results of our descriptive survey depicted that manage-
ment of patients with HoFH with regard to heart-healthy
lifestyle and access to LA has significantly deteriorated
during the pandemic even in a country where LA is full
reimbursed and widely available.4,5 Our study revealed
that although LA was accessible in most of the centers
throughout the country during the pandemic, most of the
patients (75%) were not attending their LA sessions due
to fear of contracting coronavirus.4

LA is not only the most effective means of low-density
lipoprotein cholesterol (LDL-C) lowering, but also effec-
tively decreases the number of inflammatory proteins
including cytokines and thrombogenic factors and improves
endothelial function.2,6,7 LA also has impact on gene trans-
lation and transcription by affecting cytokine receptor func-
tions.8 Therefore, apheresis is also used as a therapeutic
modality in patients with a cytokine release storm during
the course of COVID-19.9 However, LA is a hospital or
healthcare center dependent treatment that can be easily dis-
rupted by a disaster as we experienced during the COVID-19
pandemic either due to the overload of the medical system
by COVID-19 patients or the reluctance of the patients to
visit the hospital in fear of getting infected during the pro-
cedures.1,4 Even patients with acute coronary syndromes
have avoided admitting to hospital during the pandemic as
several reports have shown all over the world.10,11 We
demonstrated that many HoFH patients could not get access
to LA therapy during the pandemic exposing them to
increased risk of cardiovascular events.4 It is well estab-
lished that the on-treatment LDL-C level is the major deter-
minant of survival in HoFH.12 Therefore, we emphasize in
our paper the importance of continued regular effective ther-
apy. Moreover, as we mentioned in our manuscript the role
of National Scientific Societies and, more importantly, pa-
tient organizations is vital for increasing the awareness of
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patients, physicians, and public on the importance of LA and
effective LLT in HoFH patients. Social media could be very
powerful in overcoming patient/public fear of contracting
the coronavirus leading to medical care avoidance. Our find-
ings also denoted the importance of being in contact with the
patients and providing the necessary information in terms of
telemedicine for adherence to the therapy.

In addition to apheresis, access to new effective LLT
provided via randomized controlled trial enrollment was
also hampered by the pandemic. Fortunately, access to
novel LLT was uninterrupted because the Ministry of
Health took precautions to overcome this by home-
delivery of medications (and care) and complete visits
by telemedicine.

Since the publication of our paper, we have conducted
educational programs with patient organizations such as FH
Europe as well as the Ministry of Health to raise awareness.
This has resulted in a slow but consistent increase in the
number of patients seeking healthcare. This experience has
taught us how to handle the different aspects and collateral
damages of the pandemic.
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2. Kayıkçıo�glu M, Kısmalı E, Can L, Payzin S. Long-term follow-up in

patients with homozygous familial hypercholesterolemia; 13-year

experience of a university hospital lipid clinic. Turk Kardiyol Dern

Ars. 2014;42(7):599–611.

3. Vuorio A, Raal F, Klingel R, Kovanen PT. Why continued lipoprotein

apheresis is vital for homozygous familial hypercholesterolemia pa-

tients with COVID-19? J Clin Lipidol. 2021;15(2):379–380.

4. Kayikcioglu M, Tokgozoglu L, Tuncel OK, Pirildar S, Can L. Nega-

tive impact of COVID-19 pandemic on the lifestyle and management

of patients with homozygous familial hypercholesterolemia. J Clin

Lipidol. 2020;14(6):751–755.

5. Kayikcioglu M, Tokgozoglu L, Yilmaz M, et al. A nation-wide survey

of patients with homozygous familial hypercholesterolemia phenotype

undergoing LDL-apheresis in Turkey (A-HIT 1 registry). Atheroscle-

rosis. 2018;270:42–48.

6. Thompson G, Parhofer KG. Current Role of Lipoprotein Apheresis.

Curr Atheroscler Rep. 2019;21(7):26.
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