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Figure 1. (A) the incidence of various acute cardiac conditions and overall EMS activations seen in various months of 2020, including January (when the US
was not significantly-affected), February (when awareness was growing and infections were emerging), March (after social distancing and stay-at-home
orders began), and April (when projected mortality peaked in many communities). STEMI, stroke alerts, cardiac calls, and EMS calls all decreased across all
months, while VF/VT and asystole decreased from January until March but spiked in April. (B): A graphical representation of EMS calls for various acute
cardiovascular events. Along with overall EMS calls and general cardiac calls, STEMIs and strokes decreased from January to April, whereas OCHA and
asystole decreased from January to March before increasing in April.
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Meta-analysis of Effect
of Statins in Patients
with COVID-19
Since the occurrence of novel coronavirus disease 2019 (COVID-19)
pandemic, there have been many discussions on the repurposing of existing
drugs for the treatment of COVID-19,
one of which is the statins. However,
there are two opposing views on the
effects of statins on the clinical course

of COVID-19. Dysregulation of the
myeloid
differentiation
primary
response protein (MYD) 88 pathway
which results in overwhelming inflammation has been observed and associated with poor prognosis in other
coronavirus infections; this could be
the case for COVID-19 but has not
been conclusively proven1,2. Statins are
known inhibitors of MYD88 and could
stabilize MYD88 levels in the presence
of external stressors, which thus suggest their roles in protecting COVID-19
patients from the development of overwhelming inflammatory responses3.
Besides, statins are known to experimentally up-regulate ACE2 expression,
and therefore might be protective
towards lung injury induced by coronavirus4. On the other hand, statins cause
deficiency of endogenous cholesterol
content in the cells, leading to upregulation of low-density lipoprotein receptors, which in turn results in constant
incorporation of exogenous cholesterol
onto the cell membrane and the subsequent formation of multiple lipid rafts,

HR=hazard ratio; NOS=Newcastle-Ottawa Scale.
The definition of severe disease in the study by Yan et al. is based on the definition given in Diagnosis and Treatment Protocol for Novel Coronavirus Pneumonia by Chinese National Health Commission while in the study by Zhang et al.
is based on the admission into intensive care unit.
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thus enhancing accessibility for coronaviruses5. Some researchers6 have also
argued that statins might promote the
development of a more severe course of
COVID-19 due to activation of the
inflammasome pathway in acute respiratory distress syndrome, leading to
increased pro-inflammatory interleukin-18 (IL-18) levels and subsequent
cytokine storm7,8. Individual observational studies9-12 have since reported on
this area and we carried out a metaanalysis to summarise the existing evidence on the effect of statins on the
clinical outcomes of COVID-19 from
adjusted analyses.
We searched PubMed, Google
Scholar, and medRxiv (preprint repository) databases, up to 27 July 2020, for
studies evaluating the risk of severe illness and/or mortality in COVID-19
among statin users compared to nonstatin users, with the following keywords and their MeSH terms: “COVID19”, “statin”, and “HMG-CoA reductase” without language restrictions. The
reference lists of reviews and retrieved
articles were also screened for additional pertinent papers. Studies were
included if they are of cohort or casecontrol design, included patients with
confirmed COVID-19, and with data
available to compare the risk of severe
illness and/or mortality among statin
users compared to non-statin users in
adjusted analyses. Each included article
was independently evaluated by two
authors (CSK and SSH) who extracted
the study characteristics and measures
of effect. In case of discrepancies in
data extraction, the consensus was
achieved through discussion. The quality of observational studies was evaluated using the Newcastle-Ottawa
Scale13. Adjusted hazard ratios (HRs)
and the corresponding 95% confidence
intervals (CIs) from each study were
pooled using a random-effects model
using Meta XL, version 5.3 (EpiGear
International, Queensland, Australia).
The Cochran’s Q heterogeneity test and
I2 statistic were performed to estimate
the heterogeneity.
Our literature search yielded 274
potential studies. After deduplication
and application of the eligibility criteria, four studies with a total of 8,990
COVID-19 patients were included for
meta-analysis. Except for Yan et al.
which is of moderate quality (5/9),
other studies are of good quality (at
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Figure 1. Pooled mortality and/or disease severity risk in COVID-19 patients using or not using statins. (Heterogeneity: I2=71%; p = 0.01)

least 7/9). Study characteristics are provided in Table 1. The pooled analysis
revealed a significantly reduced hazard
for fatal or severe disease with the use
of statins (Figure 1; pooled HR=0.70;
95% CI 0.53-0.94) compared to nonuse of statins in COVID-19 patients.
Since our meta-analysis included a
fairly large total number of COVID-19
patients from four studies in which 3
are large-scale studies that adjusted
extensively for multiple potential confounding factors, the findings can be
considered reliable. Current preliminary findings suggested a reduction in
fatal or severe disease by 30% and discredited the suggestion of harms with
the use of statins in COVID-19 patients.
Much left to be determined on the regimen of statin for the treatment of
COVID-19 though available evidence
suggests that statin therapy of moderate-to-high intensity could be effective.
Nevertheless, we await more data from
prospective studies to substantiate our
findings. Future well-designed randomized controlled trials are also needed to
confirm the benefits of statins in
COVID-19 patients.
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The Effect of
Anticoagulation Use on
Mortality in COVID-19
Infection
Coagulopathy is a common feature
of the coronavirus-2019 (COVID-19)
and entails a worse prognosis. Studies
have reported conflicting results regarding the effect of anticoagulation

