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Editorial 

Statins in COVID-19 infection: A rehash of old 

themes or truly a new hope? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The COVID-19 pandemic, caused by SARS-CoV-2, has
compelled a global mobilization of resources for medical in-
novation to combat the substantial morbidity and mortality
of the disease. Due to the need for expediency, significant ef-
forts have been appropriated towards repurposing of existing
medications as therapies for COVID-19 infection. Thus far,
some efforts have led to moderate success – i.e. remdesivir,
while others have not quite panned out – i.e. hydroxychloro-
quine. 1 , 2 

What do we know? 

While patients with COVID-19 often present with res-
piratory symptoms, the infection is a systemic illness with
significant impact to the cardiovascular system most likely as
an indirect effect from the ensuing cytokine storm. 3 Multiple
studies have shown presence of myocardial injury in COVID-
19 patients as evidenced by increases in cardiac biomarkers
such as troponins and B-type natriuretic peptide (BNP) as
well as via histology and imaging. 4–6 Importantly, patients
with pre-existing cardiovascular disease (CVD) present with
more severe disease and have an increased risk for mortality. 7

COVID-19 infection is thought to cause direct myocardial
injury as well as microvascular or macrovascular thrombosis,
endothelial dysfunction and a pro-inflammatory response. 3 

Given the significant cardiovascular impact, it is not
surprising that there is interest in the role of statins as a
part of COVID-19 management. Statin therapy has been a
well-established and foundational therapy for the primary
and secondary prevention of atherosclerotic cardiovascular
disease (ASCVD) for the better part of two decades. 8 Apart
from effectively reducing low density lipoprotein choles-
terol (LDL-C), statins have been postulated to have multiple
pleotropic effects including improving endothelial function
and attenuating vascular inflammation. In the JUPITER trial,
Ridker et al. demonstrated that treatment with rosuvastatin
in primary prevention patients with mildly elevated LDL-C
and elevated high-sensitivity C-reactive protein (hs-CRP), a
biomarker of inflammation, resulted in ASCVD risk reduc-
tion. Moreover, the absolute risk reduction attributable to
1933-2874/Published by Elsevier Inc. on behalf of National Lipid Association. 
https://doi.org/10.1016/j.jacl.2021.04.002 
rosuvastatin increased with increasing levels of baseline hs-
CRP. 9 Statins have been shown in animal models to modulate
the Toll-like receptor (TLR)-MYD88 pathway, which in turn
attenuates NF-kB activation. 10 Experimental data have found
that SARS-CoV-1 triggers this pathway during infection, and
inhibition of NF-kB improves survival in animal models. 11 

The anti-inflammatory properties of statins in acute
respiratory infections have been evaluated in a number of
prior studies before the COVID-19 pandemic. Results from
several observational studies in influenza have suggested
that statin use may be protective in the setting of viral pneu-
monia. For instance, Frost el al. noted significant reduction
in influenza/pneumonia mortality among statin users. 12 

However, other studies have shown no benefit in respiratory
infection outcome from statin use. 13 Among patients with
ventilator associated pneumonia (VAP), one small random-
ized, open-label trial of 152 patients showed a signal towards
improved outcomes among critical care patients treated with
pravastatin. 14 Yet a much larger randomized placebo-
controlled trial enrolling over 1000 VAP patients found no
significant effect of simvastatin on mortality and other VAP
outcomes. 15 Meanwhile, meta-analysis of randomized trials
of statins in sepsis did not show an improvement in mortality
compared with placebo. 16 Taken as a whole, there has been
insufficient evidence prior to the COVID-19 pandemic to
support the use of statin in an acute infection setting. 

What does this study add? 

Thus far, several observational studies have assessed
the association of statin use in patients with COVID-19
infection. In the current issue, Lohia et al. performed a
retrospective cohort study of COVID-19 patients presenting
for care at 2 hospitals in Detroit, Michigan. 17 Analyses were
conducted using both traditional multivariable regression
and propensity score matching. Interestingly, no association
with mortality was seen with statin use in the unadjusted re-
gression analyses, and the association between statin therapy
and mortality became evident only after adjusting for several
covariates in multivariable regression. The authors then

https://doi.org/10.1016/j.jacl.2021.04.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacl.2021.04.002&domain=pdf
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conducted propensity score matching between statin users
and non-users to evaluate outcomes. Overall, the authors
found that among COVID-19 patients, statin use as part of
their home medication regimen was associated with a 34%
lower odds for mortality compared with those not on a statin
after adjusting for multiple comorbidities in the multivariable
regression models (OR 0.66, 95% CI 0.46-0.95, p = 0.03)
and 44% lower odds for mortality in a propensity score
matched analysis (OR 0.56, 95% CI 0.37-0.83, p = 0.004).
The authors also showed that compared to non-users, pa-
tients on moderate or high-intensity statin therapy showed
lower mortality in propensity score matched analyses. No
such association was seen with low-intensity statin therapy.
While the association with decreased mortality seen in this
study is impressive, the previous body of work on statins
in acute infectious processes advocate for caution when
interpreting the results. Finally, the association between
statin use and clinical markers of disease severity (need for
ICU admission or the need for mechanical ventilation) was
not significant, and therefore, what drove a reduction in
mortality in this study is not very clear. 

Where do we go from here? 

The authors should be commended on meticulous anal-
yses adjusting for a wide variety of comorbidities and for
employing propensity score matching to account for selec-
tion bias as result of known confounders. Yet with any ob-
servational study, residual confounders and unknown con-
founders undoubtedly remain. A healthy user bias cannot be
excluded either as patients on statins may be more health
conscious, have better health care access, and present ear-
lier during their clinical course. Furthermore, assessing only
the admitted patients, though pragmatic, in itself introduces
selection bias. Indeed, other observational studies assessing
antecedent statin use and in-hospital morbidity and mortal-
ity outcomes have found different results. One such study led
by Mitacchione et al. noted that statin use was not associated
with significantly lower risk for mortality and was associated
with more severe COVID-19 disease after propensity score
matching. 18 These studies highlight the limitation associated
with observational studies – i.e., despite employing the best
available analytic techniques, these studies can only account
for known confounders. Randomization on the other hand
accounts for both known and unknown confounders. There-
fore, until randomized controlled trial data becomes avail-
able, there is insufficient evidence to support the repurposing
of statin therapy to treat patients with COVID-19 infections.

In most COVID-19 patients who are already on statins
for primary or secondary prevention of ASCVD, there is no
convincing data suggesting that continuing therapy through
the course of the infection is unsafe. Interestingly, several
studies assessing the lipid profile of patients during COVID-
19 infection show a downtrend of total cholesterol (TC),
high-density lipoprotein cholesterol (HDL-C) and LDL-C
likely as a negative acute phase reactant response. 19 , 20 Some
have speculated that further reduction of blood cholesterol
by statins in the setting of acute infection may contribute to
worsening disease severity. However, no causal relationship
between low cholesterol levels and increase in COVID-19
disease severity has been demonstrated. Thus, continuing
statin therapy in most cases of COVID-19 is likely safe.
Of course, in the case of severe liver injury or rhabdomy-
olysis, which have been described in COVID-19 infection,
holding statin therapy until these processes resolve seems
prudent. While evaluating patients with COVID-19 who
have established ASCVD, diabetes or high-risk primary
prevention, clinicians should also ask themselves whether
these patients need to be initiated on statin therapy based
on current cholesterol treatment guidelines if not already on
statin therapy. This approach is likely safe and will reduce
clinical inertia in cholesterol management, especially for
these high-risk patients. 

Being preventive cardiologists, we would love to see
statins as a panacea of all maladies. Alas this is not the case.
The efficacy of statins in the risk reduction in ASCVD, how-
ever, is ironclad. COVID-19 patients with clinical ASCVD
and CVD risk factors have increased morbidity and mortal-
ity. Therefore, while statins may not be the silver bullet, pre-
venting ASCVD becomes even more paramount in the era of
COVID-19. 
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