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ABSTRACT  
Since antiviral agents and vaccines are unavailable in all countries, we should determine whether other available agents could 

yield clinical benefits for treatment and prophylaxis of pandemic disease. Drug repurposing, an effective drug discovery strategy 

from existing drugs, shortens the time and diminish the cost compared to de novo drug discovery. An achievable but effective 

treatment is needed, particularly by FDA-approved medications. SARS-CoV-2-induced disease is associated with a boosted 

cardiovascular disease and induces proinflammatory cytokines. Statins show immunomodulatory effects, and could be useful in 

the control of life-threatening infections and proinflammatory cytokine dysregulation which confirmed by reduced rates of 

hospitalization and death in patients. Statins are globally distributed and cheap. They might be one of the most valuable agents 

that could alter the course of this pandemic. We have inadequate supplies of antiviral agents, and antiviral resistance might limit 

their usefulness against viruses. Millions of people will have to wait many months or more for availability of supplies of pandemic 

vaccines. Also, obtaining sufficient supplies of pandemic vaccines with antigen-sparing technologies to meet global demand may be 

inaccessible. Research in the operative vaccines and antiviral drugs development, has been time consuming. Statins effectiveness to 

alleviate the inducing influence of SARS-CoV-2 on the immune system merits assessment, such we certainly do require to consider 

randomized trial evidences in prophylaxis and treatment.  
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INTRODUCTION 
 

After SARS-CoV-2 started spreading around the world, 

physicians observed that the infection often lead to a hyper 

inflammatory state accompanied by myocardial injuries and 

thrombotic events [1]. That was the rational that researchers use 

statins as a potential therapy. Beneficial pleiotropic effects of 

statins are including anti-inflammatory, immunomodulatory, anti-

thrombotic and a direct microbicidal effect [2-4], which may have 

potential positive role in the prevention and treatment of 

community-acquired pneumonia. Pneumonia reveals a wide range 

of severity, from asymptomatic or mild illness at one end to severe 

sepsis or septic shock and mortality at the other. Despite of the 

necessity of an acceptable inflammatory response for combat 

against cause of disease, disproportionate inflammation can cause 

ongoing local and systemic impairment. Because of this, adjuvant 

therapy for pneumonia that can modify the immune response has 

become a progressively relevant approach. 
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Diverse adjuvant treatment alternatives for pneumonia have 

recently been offered. Promising treatment choices include statins, 

corticosteroids, and macrolides and Toll‐like receptor antagonists 

[5]. Reperfusion injury of importance, in patients, it will be 

desirable that cardiovascular disorders and related consequences 

improved with the continuation of statin therapy and, also de novo 

initiation of statin. 

Patients with pneumonia are at increased risk for cardiac injuries 

secondary to augmented inflammatory cytokines which could 

induce increased thrombosis [6,7], plaque instability [8] and 

stimulate consumption show to be useful in preventing viral 

infection of COVID-19. Since several studies have reported 

increased cardiovascular events in patients with pneumonia and 

similarly, in COVID-19 infection [9-15], the beneficial effect of 

statins in reducing the risk of cardiac events, due to their anti-

inflammatory function, as well as their lipid-lowering effects may 

be proposed [16].  
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LITERATURE REVIEW  
 

Mechanistic insights and clinical relevance 
Perhaps, it was difficult to accept the hypothesis that treatment 

could be operative without killing the virus, yet numerous studies 

have shown that the host response could be altered in ways that 

leads to survival improvement while producing no change in virus 

replication. Immunomodulatory agents can target non-virus‐

infected cells and organs. They help maintenance of pulmonary 

endothelial integrity, trigger early mitochondrial biogenesis or 

modify immunometabolism [17]. Statins have shown to be a 

potent vaccine adjuvant against influenza [18]. In preclinical 

models, by decreasing protein prenylation, statins increased 

antigen retention, presentation and T cell activation, which 

completely protected mice and cynomolgus monkeys against 

influenza HA1 infection [19]. Thus, the approach of manipulating 

statin-mediated host immunity to viral diseases opens a new 

window for specific targeting of downstream products of the 

mevalonate pathway. However, statin therapy appears to have 

pleiotropic effects including attenuation of chronic low-grade 

inflammation and modulation of TLR activity. Statins through 

abolition of TLR4 expression and regulation of the 

TLR4/Myd88/NF-κB signaling pathway may slow the progression 

of atherosclerosis and other inflammatory diseases [20]. In 

addition, investigators discuss several potential mechanisms 

through which statins could be improving outcomes among 

patients with COVID-19: preventing endothelial dysfunction (a 

shared feature of a number of virus infections); lowering blood 

pressure, reduction of inflammation; plaque stabilization; and 

antithrombotic effects, and in sum help to stabilization of 

underlying conditions that can raise the risk of serious illness from 

COVID-19. Statins also remove cholesterol from the outer 

membranes of cells. Of note, this evidence has been uncovered 

that removing cholesterol from cell membranes significantly 

prevents the coronavirus attachment, entry and replicate [21]. Cell 

Entry happens through viral spike proteins attachment to cell’s 

Angiotensin-Converting Enzyme 2 (ACE2) receptors. These 

receptors sit in a lipid raft, a part of the cell’s membrane that 

contains cholesterol, proteins like ACE2, and other fats and 

proteins. In summary, it is proposed that some of the pleiotropic 

properties of statins such as the inhibition of CD147 expression 

and function, disruption of lipid rafts, activation of autophagy, and 

reduction of both the inflammation and the coagulation activation 

and endothelial function improvement are linked to the protection 

against infection and replication of SARS-CoV-2 in host cells 

[22]. Statins offer lung protection in critically ill patients by 

reducing lung inflammation and injury, as well as their endothelial 

cell stabilizing characteristics and hence decreases the need for 

ventilator support [23,24]. Also, in previous studies, preliminary 

findings from epidemiological study have also proposed that statin 

consumption was associated with reduction in influenza-related 

pneumonia, acute myocardial infarction, and stroke [25]. Statins 

may also prevent a viral-induced acute coronary syndrome by 

stabilizing atherosclerotic plaques [26], as well as prevent Acute 

Kidney Injury (AKI) [27]. Both acute cardiac injury and AKI are 

predictors of COVID-19-related mortality and statin treatment 

may inhibit these complications and consequently, increase 

survival. In addition, an in-silico molecular modeling 

investigation by Wang et al. to identify approved drugs targeting 

SARS-CoV-2 recognized rosuvastatin as the sixth potentially 

functional medication that may have clinical efficacy in COVID-

19 [28]. 

Plagiarized Statins also remove cholesterol from the outer 

membranes of cells. Liverpool COVID-19 drug interactions [29]. 

If monitored, atorvastatin seems to be relatively safe at 

submaximal doses. Also, pravastatin, rosuvastatin, and 

pitavastatin show to have the benign safety profiles among statins 

when co-administered with ART and may not require dose 

adjustment [30]. The anti-inflammatory and immunomodulatory 

functions of statins on the host immune response to acute lung 

injury are becoming progressively manifest. Also, clinical studies 

included patients with influenza virus infection or bacterial 

pneumonia, rather than coronaviruses previously performed 

[31,32], while some reports have revealed that statins may be 

effective in people with MERS-COV (other beta coronavirus like 

the current SARS-CoV-2), and currently, in patients with COVID-

19 infection (meta, cohorts) [33]. The hypothesis of probable 

effectiveness of statins on coronavirus could be evaluated in large, 

prospective, randomized trials. Unfortunately, these studies might 

not be considerable, because patients enrolled in the trials are 

younger, rather than older, and have experienced properly few 

hospitalizations or mortality owing to respiratory disorders [34-

39].  

In clinical era, a combination use of statins and angiotensin 

receptor blockers, during the Ebola virus disease epidemic in 

Sierra Leone, led to improved outcomes and augmented survival 

[40]. In 2017, in a study, it was found that people taking statins on 

admission to the hospital for community-acquired pneumonia 

were less likely to die than people not taking statins [41]. .In 2018, 

it was reported that statin use improved outcomes in patients with 

a hyper-inflammatory subtype of Acute Respiratory Distress 

Syndrome (ARDS) [42].  Furthermore, observational studies and 

meta-analyses of cohort studies showed a benefit of long-term use 

of statins on SARS-CoV-2 associated mortality and disease 

severity [43-68]. Also, several reports did not show any 

significant effect or even found unwanted results [69-81]. 

However, beneficial effects of statins on inflammation, vascular 

function, and cardiac and pulmonary function, intensely support 

the continuation of their use in COVID-19 patients. Clinical trials 

are assessing to confirm the potential role of statins alone or in 

combination with other drugs such as colchicine, nevibolol, folic 

acid, ruxolitinib or lopinavir/ritonavir. The results of these trials 

will elucidate the effectiveness of statins in COVID-19 outcomes 

[82,83]. Certainly, these studies are not free from limitations and 

these are related to their retrospective nature and to the restricted 

sample size, which could have limited the significance of their 

findings. Given the study design, we cannot suppose causality of 

statins on mortality and it should be deliberated hypothesis 

generating. 

 

DISCUSSION 
 

Results suggest that statin users with COVID-19 have a greater 

baseline risk mainly driven by more advanced age and a high 

burden of cardiovascular comorbidities, which might in theory 

disguise a potential protective effect of statins in this particular 

subset of patients. Statin users were older had diabetes of longer 

duration, and more hypertension, heart failure and chronic 

obstructive pulmonary disease, as well as more macro vascular 

and micro vascular complications than non-users of statins. The 

majority of analyses concerning mortality risk during COVID-19 

have thus far indicated a beneficial or neutral effect of statin use. 

 

 

 

 

 



  
CONCLUSION 

 

In the next global pandemic outbreaks, physicians who live in 

parts of the world without vaccine companies or antiviral 

stockpiles will have little for suggestion to their patients. Patients 

receiving statins may possibly have more stable, well-controlled 

illness and may show lower acute pathologic events such as 

plaque rupture. These patients may also have a greater survival in 

a severe disease condition. Statins are already commonly 

produced and distributed throughout the world and are used by 

millions of persons on a year-round basis. Furthermore, statins are 

already being produced as generics in a number of developing 

countries. In developing countries, the low cost of generic statins, 

compared with prevailing antiviral agents, will be notable. 

Although this comparison may not be correct, it can be acceptable 

in an emergency. The scientific rationale for considering statins as 

treatment and prophylaxis of pandemic influenza is convincing 

enough to authorize public health policy to use them. Due to low 

cost, safety, and worldwide accessibility, generic statins as 

therapeutic alternative could become crucially vital for provoking 

the pandemic. They are able to greatly reduce the disparity that in 

this condition, separate developed and developing countries. They 

could become the available key agents to alter a globally 

unprecedented health crisis at any time. Ideally, these medications 

should be generically produced, and extensively available in 

developing countries. Research on statins and other agents might 

also have applicability for other serious virus diseases, such as 

severe acute respiratory syndrome and Human Immunodeficiency 

Virus infection and Acquired Immunodeficiency Syndrome 

(HIV/AIDS) [83].  
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