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Dear Editor,

we immediately read with great attention and interest the significant and well-presented 
systematic review by Lee et al1, analyzing the risk factors for COVID-19 mortality and reporting 
no association with higher risk of mortality in COVID-19 for hyperlipidemia, differently from 
other traditional cardiovascular risk factors such as diabetes mellitus and hypertension. More-
over, the use of ACE inhibitors or ARBs was associated with reduced risk of mortality, whereas 
no association was found for statins.

We appreciated this comprehensive study, and we would like to focus our comments on the 
endothelial function-enhancing effect of the PCSK9 inhibitors.

A beneficial role for an efficient lowering of plasma cholesterol level in hypercholesterol-
emic patients with COVID-19, and especially in patients with familial hypercholesterolemia (FH), 
has been suggested recently2. These patients suffer from endothelial dysfunction caused by a 
highly elevated serum low-density cholesterol (LDL-C) level, which is often accompanied by an 
elevated level of lipoprotein (a)3. Such double-inherited hyperlipidemic phenotype then leads 
to pro-thrombotic changes in endothelial cells, and the ensuing enhanced endothelial-platelet 
interactions are likely to be further enhanced during SARS-CoV-2 infection.

Moreover, recent data suggest that the benefit of PCSK9 inhibitors may not be limited to 
their endothelial function-enhancing effect alone4,5. The protection should be related to a de-
crease in the circulating PCSK9 level and the ensuing enhanced production of interferon beta.

By using a PCSK9 inhibitor the prognosis of COVID-19 should be improved via the efficient 
lowering of the LDL-C level and via preventing the reduction in the antiviral genes expression, 
notably those of the type I interferons.

In patients with COVID-19 and severe hypercholesterolemia, and consequently at high risk of 
an acute cardiovascular event, such as patients with FH, a single injection of a PCSK9 inhibitor 
may be considered, and the newly started drug therapy may be continued.

Conflict of Interest
The Authors declare that they have no conflict of interests.

References

  1)	 Lee KH, Kim JS, Hong SH, Seong D, Choi YR, Ahn YT, Kim KS, Kim SE, Lee S, Sim W, Kim D, Jun B, Yang 
JW, Yon DK, Lee SW, Kim MS, Dragioti E, Li H, Jacob L, Koyanagi A, Abou Ghayda R, Shin JI, Smith L. Risk 
factors of COVID-19 mortality: a systematic review of current literature and lessons from recent retracted ar-
ticles. Eur Rev Med Pharmacol Sci 2020; 24: 13089-13097.

  2)	 Vuorio A, Watts GF, Kovanen PT. Familial hypercholesterolaemia and COVID-19: triggering of increased sus-
tained cardiovascular risk. J Intern Med 2020; 87: 746-747.

European Review for Medical and Pharmacological Sciences 2021; 25: 2166-2167

Corresponding Author: Massimo Leggio, MD, Ph.D; e-mail: mleggio@libero.it

Hyperlipidemia management during the COVID-19 
pandemic: PCSK9 inhibitors to enhance the antiviral 
action of interferon



Letter to the Editor

2167

  3)	 Mechanick JI, Rosenson RS, Pinney SP, Mancini DM, Narula J, Fuster V. Coronavirus and cardiometabolic 
syndrome: JACC Focus Seminar. J Am Coll Cardiol 2020; 76: 2024-2035.

  4)	 Li Z, Liu Q. Proprotein convertase subtilisin/kexin type 9 inhibits interferon β expression through interacting 
with ATF-2. FEBS Lett 2018; 592: 2323-2333.

  5)	 Gan ES, Tan HC, Le DHT, Huynh TT, Wills B, Seidah NG, Ooi EE, Yacoub S. Dengue virus induces PCSK9 
expression to alter antiviral responses and disease outcomes. J Clin Invest 2020; 130: 5223-5234. 

M. Leggio1, A. Villano2, A. Fusco3, A. Mazza4 

1Clinical and Rehabilitative Cardiology Unit, San Filippo Neri Hospital, ASL Roma 1, Rome, Italy
2Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy

3UOC Neuroriabilitazione ad Alta Intensità, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy
4Cardiology Division, Santa Maria della Stella Hospital, Orvieto, Italy


