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COVID-19 (COrona VIrus Disease) patients with cardiovascular (CV) disease, multiple CV risk factors or comorbidities (i.e.,
arterial hypertension and diabetes) were shown to be more prone
to worse prognosis [1]. SARS-CoV-2 is a still unknown enemy
and the role of concomitant cardiovascular therapies has been controversial in the early stages, particularly with regard to
Angiotensin–Converting Enzyme inhibitors.
The aims of this letter are: i) to assess the appropriateness to
continue lipid-lowering therapy (LLT) in COVID-19 patients, ii)
to discuss the strategies to avoid undertreatment in non-COVID
patients at high CV risk during pandemic.
LLT is a cornerstone in the treatment of high CV risk patients
and statins are the most widely used drugs. To date, there is no evidence to justify discontinuation of LLT in COVID-19 patients. On
the other hand, several studies have shown that patients with viral
infections or pneumonia treated with statins had a reduction in CV
outcomes and mortality rate [2-4]. A large cohort study highlights a
reduction in death rate in both chronic obstructive pulmonary dis-

ease and influenza patients on statins treatment [3]. The intense
inflammatory response and hemodynamic modifications in patients
with severe symptoms of COVID, could contribute to the atherosclerotic plaques rupture resulting in acute ischemic event. In this
scenario, LLT, as in routine clinical practice, could contribute to
plaques stabilization and avoid acute ischemic injuries which are
predictors of mortality in high-risk COVID-19 patients [1].
Among the controversial statins’ pleiotropic effects, they seem
to modulate the immune response, immune cell adherence and
cytokine secretion. In fact, besides reducing cholesterol biosynthesis by inhibition of 3-hydroxy-3-methylglutaryl-coenzyme-A
reductase, statins interfere with the mevalonate pathway preventing the synthesis of intermediate isoprenoid products such as farnesyl-pyrophosphate and geranyl-geranyl-pyrophosphate.
There are clinical and laboratory evidence showing an interference of the statins with viral infections. In that regard, recently,
in vitro study showed that statin treatment seems to reduce infectious Ebola virus in primary human monocyte-derived
macrophages and in the hepatic cell line Huh7 [5]. Moreover,
statins are recognized inhibitors of the MYD88 pathway which is
highly induced by SARS-CoV-1 with activation of the NF-kB
pathway resulting in increased inflammation. The aptitude of
statins to preserve MYD88 normal levels or its immunomodulatory action may be useful in COVID-19 patients, in whom an excessive inflammatory response causes acute respiratory distress syndrome [6]. Recent studies have shown an association between
hypolipidemia and severity of COVID-19. Both total and lowdensity cholesterol were significantly lower during severe
COVID-19 infection, but this should not suggest a cholesterol
causal link in clinical worsening, but rather a consequence of the
disease. Growing evidence seeks to shed light on statin use in
these patients, and the results are not univocal. Recent data have
shown that antecedent statin use in patients hospitalized with
COVID-19 was associated with lower mortality [7-9], even in
patients with diabetes mellitus [10], and lower risk of acute respiratory distress syndrome [8] or invasive mechanical ventilation
[11]. Furthermore, patients with statin use prior to admission seem
to have a lower risk of developing severe COVID-19, and a faster
time to recovery [12]. Data on 4842 patients from Danish nationwide registries showed that prior statin therapy in patients with
COVID-19 had a neutral impact on all-cause mortality or severe
infection [13]. On the other hand, the CORONADO study, a
French nationwide observational study, showed that routine statin
treatment is associated with increased mortality in patients with
diabetes hospitalized for COVID-19 [14].
A meta-analysis of four studies with a total of 8990 COVID19 patients showed a significantly reduced hazard (HR=0.70; 95%
CI 0.53-0.94) for fatal or severe disease with the use of statins
[15]; whereas 2 other meta-analyses showed a neutral effect of
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of adherence and worse cardiovascular outcomes [22-24]. A chronic patient who discontinues treatment may never take the medication again. In this context, physicians should promote care of
chronic patients by increasing remote monitoring systems and taking advantage of telehealth. Thanks to telehealth it is possible to
activate a multidisciplinary network to monitor patients, assist
them in chronic diseases and promote prevention. We can use this
approach in dyslipidemic patients, contacting frail patients who
have missed the scheduled visit and rescheduling them according
to their clinical condition, monitoring biochemical parameters,
evaluate drug prescription or dosage changes and organizing with
pharmacies and pharmaceutical companies home drug delivery
services. Although the pandemic puts a strain on the work of all
physicians, implementing these actions could benefit the patient’s
psychological state and adherence to therapy, which are among the
key determinants in the prevention of cardiovascular events.
In conclusion, the significant effect on CV prevention of LLT
support its use and continuation in COVID-19 patients. Although
there are some hypotheses suggesting beneficial statins action,
further studies on concomitant medications in these patients are
needed to provide more information on the outcomes. A new
challenge in CV prevention and rehabilitation is ongoing; and
despite the medical community rightly focusing on COVID-19
patients, we do not forget chronic patients, we need to keep focus
on the target.

References

al

statins with no significant reductions in in-hospital mortality or
COVID-19 severity [16,17]. The Intermediate versus Standarddose Prophylactic anticoagulation In cRitically-ill pATIents with
COVID-19: An opeN label randomized controlled trial (INSPIRATION) and INSPIRATION-statin (INSPIRATION-S) studies will
give us information about statins efficacy and safety in COVID-19
patients [18]. For all these reasons, albeit safety of statins in
patients with COVID-19 has not yet been established, there is no
evidence to suggest suspension, so it can be speculated that statins
might have a positive effect. Of note, interactions and side effects
should not be underestimated. Actually, protease inhibitor-based
antiretrovirals, usually used in HIV-infection, are used in treatment
of COVID-19 and treatment-related hyperlipidemia is already
managed with statins in clinical practice. In patients treated with
lopinavir/ritonavir, statins should be used with caution due to an
increased risk of rhabdomyolysis. Furthermore, in patients with
SARS-CoV-2 infection who experience liver impairment, statin
administration should be conducted with caution and considering
temporary interruption. There is no evidence about non-statin lipid
lowering agents in COVID-19 patients. We can suppose that ezetimibe and PCSK9 inhibitors (PCSK9i) could be continued. In
patient treated with PCSK9i the treatment may be continued with
a detailed assessment of patients who experienced common
adverse events like nasopharyngitis, upper respiratory tract infections and influenza. PCSK9 is involved in the inflammatory
response, but its inhibition in inflammatory or septic clinical scenario is actually only an attractive hypothesis [19].
To date, the position statement from HEART UK [20] recommends not suspending LLT but to monitor for possible drug interactions, particularly in patients with impaired liver function.
The COVID-19 outbreak is impacting on inpatient/outpatient
healthcare organization and the chronic patient management. It is
relevant to point out the indirect effects of COVID-19 pandemic on
the management of patients undergoing LLT. In order to contain
the spread of SARS-CoV-2 contagion, a third of the global population has been on coronavirus lockdown or nationwide quarantine.
During lockdown, data on hospital inflows in various regions of
the world have shown a decrease in hospital admissions. In some
countries, outpatient clinics have been suspended, but hospitals
have guaranteed access to emergency medical care, also nonCOVID related. In this context, many patients have put aside the
need for chronic pharmacological treatments.
For these reasons, the pandemic indirect effects on the CV risk
should not be underestimated. In this journal, Mureddu et al. [21]
have highlighted the relevance of secondary prevention programs
during the pandemic, suggesting telemedicine networks. Also, the
authors have emphasized the need to avoid suspension of cardiac
rehabilitation and have proposed a new model of home-based cardiac rehabilitation exploiting social networking and digitalization.
Against pandemic background, patients at high CV risk, for whom
medical therapy is essential, risk having difficulty in accessing
drugs and/or dose adjustments. Patients may avoid consulting
physician for prescriptions, may stop life-saving therapies based
on fake news or unproven theories that claim increased risk of viral
infection, or have administrative difficulties in dispensing drugs.
Patients on treatment with statins, ezetimibe, PCSK9i or fibrates
should not stop taking their drugs. Some of mentioned lipid-lowering drugs require electronic prescriptions based on clinical and
blood test data with scheduled deadlines. During the pandemic
many patients did not have access to outpatient clinics and prescription renewal and they stopped treatments. New therapeutic
strategies have been shown to increase therapeutic adherence and
quality of life; discontinuation of these drugs could result in a loss
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