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The recent COVID-19 pandemic has become a great challenge for the world with 52.5 million
affected and 1.2 million deaths, as of 12th November 2020. Globally, the health care system has
been under immense pressure in terms of the availability of Medicare, medical equipment, and
medical personnel. Although, there is no effective and proven antiviral-or combination drug that
is specifically made to treat COVID-19 or fend off its severe complication i.e. acute respiratory
distress syndrome, symptomatic treatment and treatment of clinical manifestation with available
drugs and agents still remains the sole option to treat COVID-19 and its associated

complications.

Repurposing drugs is quicker and unmistakably more prudent than beginning advancement
without any preparation, and many medication targets are shared across infections. Generally,
there have been a few striking medication repurposing triumphs (e.g., sirolimus for
lymphangioleiomyomatosis, thalidomide for multiple myeloma), yet there are likewise a
significant number of difficulties, for example, prioritizing drug candidates, choosing the fitting
investigation plan and endpoints, and rivaling off-label use. Repurposing of drugs can help us

fight this pandemic and can easily come to the aid of failing health care systems.
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COVID-19 causes acute respiratory distress syndrome (ARDS) and multi-organ failure via the
cytokine storm. In patients infected with COVID-19, the respiratory epithelial cells, dendritic
cells, and macrophages produce an increased number of Interferons (IFNs), pro-inflammatory
cytokines (IL-1 beta, IL-6 and TNF), and chemokines (CCL-2, CCL-3 and CCL-5) causing a
cytokine surge followed by the attraction of chemokines and eventual infiltration of inflammatory
cells such as neutrophils and monocytes ultimately leading to lung injury [1]. Subsequently,
COVID-19 also causes endothelial inflammation, complement activation, thrombin formation,
platelets, and leukocyte recruitment resulting in thrombotic complications such as deep vein

thrombosis (DVT), pulmonary embolism (PE), and stroke [2].

Data from the past suggests the efficacy of statins in decreasing fatality rate in ARDS caused by
avian influenza viruses (AIVs) and a simultaneously decreased mortality in MERS-CoV by
dysregulation of myeloid differentiation primary response 88 (MYD88) pathway [3,4]. The anti-

inflammatory effects of statins also include augmentation of the ACE-2 expression [5].

Furthermore, an RCT conducted during the 2009 HIN1 pandemic also demonstrated a reduction
in disease severity and significant improvement in a patient receiving atorvastatin 40 mg
compared with the placebo [6]. Even, some authors have encouraged the use of Statin in viral
infections that carries a potential for epidemic and pandemic [6]. Moreover, studies mainly
observational have demonstrated a benefit in patients with pneumonia and decreasing
pulmonary inflammation, a lipopolysaccharide challenge (LPS) in healthy human also
demonstrated that subjects taking simvastatin 40 mg for 4 days attenuate the inflammatory

systemic response [7].

Statins attenuate TLR mediated NF-kappa B activation causing several anti-inflammatory effects
[8]- They also tend to interfere with the activation of the clotting system and the coagulation
cascade via decreasing tissue factor, thrombin, factor Va, oxidized LDL increasing
thrombomodulin and protein C. Antithrombotic effects of statins brought about by inhibiting

platelet activation have also been documented [9].

As the severe acute respiratory syndrome coronavirus (SARS-CoV) has demonstrated
engagement with Toll-like receptors present on the host cell membranes and increased
expression of the MYDS88 gene ultimately triggering NF-kB and activating inflammatory
pathways, statins can be very helpful to counter this. Since statins are known inhibitors of

MYDS88 and can also play a role in stabilizing MYD88 levels, they, therefore, suggest their role in
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protecting COVID-19 patients from progression to the overwhelming inflammatory responses
[10].

As statins are known to experimentally up-regulate ACE-2 expression, their role warrants
rigorous assessment by Randomized control trials (RCTs). However, statins do down-regulate
CD-147 expression which is a major entry regulator in pulmonary cells. Moreover, autophagy
activation, weakening of both the coagulation activation and the inflammatory response suggest
the possible therapeutic effects of statins in COVID-19 as a co-adjuvant or add-on therapy [11].
With the advent of this pandemic, multiple observational studies have demonstrated the need to
address hypercholesterolemia, a major risk factor associated with increased mortality [12], in
COVID-19 patients. Several randomized control trials (RCT) have illustrated the benefit of using
statins in severely affected COVID-19 patients [13-15]. Recently, a meta-analysis involving 8,990
patients showed decreased mortality by 30% [16].

Although, some safety concerns in the patients taking a statin should be taken into account in
terms of using statins as an add-on in treating COVID-19, including the patient’s LDL level. As
suggested by some retrospective studies a low level of LDL can have a pernicious effect on the
COVID-19 manifestation and prognosis [17]. Another challenge in treating patients of COVID-19
with statins is the concomitant use of antiviral therapy i.e. lopinavir/ritonavir with statins [18].
Lovastatin and Simvastatin are contraindicated along with statin use due to increased risk of
rhabdomyolysis. Other statins, including atorvastatin and rosuvastatin, generally have a safe-
profile and should be given in lowest dose possible while the patient is taking lopinavir/ritonavir

[18].

In summary, we hypothesize the mitigation of COVID-19 manifestations in certain patients on
basis of our understanding of the resulting coagulopathy, endothelial dysfunction, and disrupted
inflammation. The appropriate therapeutic regimens for COVID-19 are yet to be established but
the effect of statins in reducing mortality of patients is noteworthy and to further validate their
efficacy larger observational studies or ideally, randomized controlled trials (RCT) need to be
conducted. Observational evidence from patients infected with other coronaviruses supports the
potency and safety of statins amid COVID-19. COVID-19 may no longer remain a health care
issue once the approved vaccines are readily available; regardless, cardiovascular disease (CVD)
will, and this should not hamper our struggle in understanding more about the mechanisms of

these drugs.

Citation: Shoaib Ahmad. “The potential role of Statins in the treatment of COVID-19” MAR Pulmonology 1.4 (2020)




MAR Pulmonology

References

1) Ye Q, Wang B, Mao J. “The pathogenesis and treatment of the "Cytokine Storm' in COVID-19”.
J Infect. 2020;80(6):607-613. doi:10.1016/j.jinf.2020.03.037.

2) McFadyen JD, Stevens H, Peter K. “The Emerging Threat of (Micro)Thrombosis in COVID-19
and Its Therapeutic Implications”. Circ Res. 2020;127(4):571-587.

3) Yuan S. “Drugs to cure avian influenza infection--multiple ways to prevent cell death”. Cell
Death Dis. 2013;4(10):e835. Published 2013 Oct 3. doi:10.1038/cddis.2013.367.

4) Yuan S. “Statins May Decrease the Fatality Rate of Middle East Respiratory Syndrome
Infection”. mBio. 2015;6(4):e01120. Published 2015 Aug 11. do0i:10.1128/mBio.01120-15.

5) Li YH, Wang QX, Zhou JW, et al. “Effects of rosuvastatin on expression of angiotensin-
converting enzyme 2 after vascular balloon injury in rats”. J Geriatr Cardiol. 2013;10(2):151-
158. doi:10.3969/j.issn.1671-5411.2013.02.009.

6) Fedson DS. “Treating influenza with statins and other immunomodulatory agents”. Antiviral
Res. 2013 Sep;99(3):417-35. doi: 10.1016/j.antiviral.2013.06.018. Epub 2013 Jul 4. PMID:
23831494.

7) Steiner S, Speidl WS, Pleiner J, Seidinger D, Zorn G, Kaun C, Wojta J, Huber K, Minar E,
Wolzt M, Kopp CW. “Simvastatin blunts endotoxin-induced tissue factor in vivo”. Circulation.
2005 Apr 12;111(14):1841-6. doi: 10.1161/01.CIR.0000158665.27783.0C. PMID: 15824212.

8) Chansrichavala P, Chantharaksri U, Sritara P, Chaiyaroj SC. “Atorvastatin attenuates TLR4-
mediated NF-kappaB activation in a MyD88-dependent pathway”. Asian Pac J Allergy Immunol.
2009;27(1):49-57.

9) Violi F, Calvieri C, Ferro D, Pignatelli P. “Statins as antithrombotic drugs”. Circulation.
2013;127(2):251-257. doi:10.1161 /CIRCULATIONAHA.112.145334.

10) Totura AL Whitmore A Agnihothram S, Toll-Like Receptor 3 Signaling via TRIF Contributes
to a Protective Innate Immune Response to Severe Acute Respiratory Syndrome Coronavirus
Infection. mBio. 2015; 6 (e00638-15).

Citation: Shoaib Ahmad. “The potential role of Statins in the treatment of COVID-19” MAR Pulmonology 1.4 (2020)



https://www.google.com/search?q=%E2%80%9CThe+pathogenesis+and+treatment+of+the+%60Cytokine+Storm%27+in+COVID-19%E2%80%9D&oq=%E2%80%9CThe+pathogenesis+and+treatment+of+the+%60Cytokine+Storm%27+in+COVID-19%E2%80%9D&aqs=chrome..69i57j0i22i30i457.845j0j15&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=%E2%80%9CThe+pathogenesis+and+treatment+of+the+%60Cytokine+Storm%27+in+COVID-19%E2%80%9D&oq=%E2%80%9CThe+pathogenesis+and+treatment+of+the+%60Cytokine+Storm%27+in+COVID-19%E2%80%9D&aqs=chrome..69i57j0i22i30i457.845j0j15&sourceid=chrome&ie=UTF-8
https://www.google.com/search?sxsrf=ALeKk01lJTEn7RFQsDtvE-ObI7rhwkImbQ%3A1605697467337&ei=u_-0X-WIFOjXz7sPnouVoAw&q=.+%E2%80%9CThe+Emerging+Threat+of+%28Micro%29Thrombosis+in+COVID-19+and+Its+Therapeutic+Implications%E2%80%9D&oq=.+%E2%80%9CThe+Emerging+Threat+of+%28Micro%29Thrombosis+in+COVID-19+and+Its+Therapeutic+Implications%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQHjoJCAAQyQMQFhAeOgcIIxDqAhAnUOStAVjdsQFg0bQBaAFwAHgAgAGVAYgB3QOSAQMwLjSYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwil0qCZ-YvtAhXo63MBHZ5FBcQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01lJTEn7RFQsDtvE-ObI7rhwkImbQ%3A1605697467337&ei=u_-0X-WIFOjXz7sPnouVoAw&q=.+%E2%80%9CThe+Emerging+Threat+of+%28Micro%29Thrombosis+in+COVID-19+and+Its+Therapeutic+Implications%E2%80%9D&oq=.+%E2%80%9CThe+Emerging+Threat+of+%28Micro%29Thrombosis+in+COVID-19+and+Its+Therapeutic+Implications%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQHjoJCAAQyQMQFhAeOgcIIxDqAhAnUOStAVjdsQFg0bQBaAFwAHgAgAGVAYgB3QOSAQMwLjSYAQCgAQGgAQKqAQdnd3Mtd2l6sAEKwAEB&sclient=psy-ab&ved=0ahUKEwil0qCZ-YvtAhXo63MBHZ5FBcQQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03NJmMmNTf_IIDBTzJWgRl1Q-yYow%3A1605697492260&ei=1P-0X-PeDu3Xz7sPk6qs2Aw&q=%E2%80%9CDrugs+to+cure+avian+influenza+infection--multiple+ways+to+prevent+cell+death%E2%80%9D&oq=%E2%80%9CDrugs+to+cure+avian+influenza+infection--multiple+ways+to+prevent+cell+death%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CDnwJY86ICYPelAmgBcAB4AIABpwGIAfUDkgEDMS4zmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwjjmJGl-YvtAhXt63MBHRMVC8sQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03NJmMmNTf_IIDBTzJWgRl1Q-yYow%3A1605697492260&ei=1P-0X-PeDu3Xz7sPk6qs2Aw&q=%E2%80%9CDrugs+to+cure+avian+influenza+infection--multiple+ways+to+prevent+cell+death%E2%80%9D&oq=%E2%80%9CDrugs+to+cure+avian+influenza+infection--multiple+ways+to+prevent+cell+death%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoHCCMQ6gIQJ1CDnwJY86ICYPelAmgBcAB4AIABpwGIAfUDkgEDMS4zmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwjjmJGl-YvtAhXt63MBHRMVC8sQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02s6xNs9R27YJaIYTzicDIlyX8DAw%3A1605697531805&ei=-_-0X6LNMInqz7sPmNWsSA&q=%E2%80%9CStatins+May+Decrease+the+Fatality+Rate+of+Middle+East+Respiratory+Syndrome+Infection%E2%80%9D&oq=%E2%80%9CStatins+May+Decrease+the+Fatality+Rate+of+Middle+East+Respiratory+Syndrome+Infection%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQRzoHCCMQ6gIQJ1Cc-AJY-PwCYJKAA2gBcAR4AIABaIgBaJIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrIAQLAAQE&sclient=psy-ab&ved=0ahUKEwjitv-3-YvtAhUJ9XMBHZgqCwkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02s6xNs9R27YJaIYTzicDIlyX8DAw%3A1605697531805&ei=-_-0X6LNMInqz7sPmNWsSA&q=%E2%80%9CStatins+May+Decrease+the+Fatality+Rate+of+Middle+East+Respiratory+Syndrome+Infection%E2%80%9D&oq=%E2%80%9CStatins+May+Decrease+the+Fatality+Rate+of+Middle+East+Respiratory+Syndrome+Infection%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQRzoHCCMQ6gIQJ1Cc-AJY-PwCYJKAA2gBcAR4AIABaIgBaJIBAzAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrIAQLAAQE&sclient=psy-ab&ved=0ahUKEwjitv-3-YvtAhUJ9XMBHZgqCwkQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03uX-IkXmscYN0gwrddXmRIWd5qpw%3A1605697581781&ei=LQC1X-yeL_fVz7sP2oyw0AI&q=%E2%80%9CEffects+of+rosuvastatin+on+expression+of+angiotensin-converting+enzyme+2+after+vascular+balloon+injury+in+rats%E2%80%9D.+&oq=%E2%80%9CEffects+of+rosuvastatin+on+expression+of+angiotensin-converting+enzyme+2+after+vascular+balloon+injury+in+rats%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DPnQFY3qIBYJmmAWgBcAB4AIABlgGIAeQCkgEDMS4ymAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwis6enP-YvtAhX36nMBHVoGDCoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03uX-IkXmscYN0gwrddXmRIWd5qpw%3A1605697581781&ei=LQC1X-yeL_fVz7sP2oyw0AI&q=%E2%80%9CEffects+of+rosuvastatin+on+expression+of+angiotensin-converting+enzyme+2+after+vascular+balloon+injury+in+rats%E2%80%9D.+&oq=%E2%80%9CEffects+of+rosuvastatin+on+expression+of+angiotensin-converting+enzyme+2+after+vascular+balloon+injury+in+rats%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DPnQFY3qIBYJmmAWgBcAB4AIABlgGIAeQCkgEDMS4ymAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwis6enP-YvtAhX36nMBHVoGDCoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03uX-IkXmscYN0gwrddXmRIWd5qpw%3A1605697581781&ei=LQC1X-yeL_fVz7sP2oyw0AI&q=%E2%80%9CEffects+of+rosuvastatin+on+expression+of+angiotensin-converting+enzyme+2+after+vascular+balloon+injury+in+rats%E2%80%9D.+&oq=%E2%80%9CEffects+of+rosuvastatin+on+expression+of+angiotensin-converting+enzyme+2+after+vascular+balloon+injury+in+rats%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1DPnQFY3qIBYJmmAWgBcAB4AIABlgGIAeQCkgEDMS4ymAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwis6enP-YvtAhX36nMBHVoGDCoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk039-4WgE7EYvqXb146dU57Nzd43Mw%3A1605697603881&ei=QwC1X6WlNbzmz7sPlrCdoAc&q=%E2%80%9CTreating+influenza+with+statins+and+other+immunomodulatory+agents%E2%80%9D&oq=%E2%80%9CTreating+influenza+with+statins+and+other+immunomodulatory+agents%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgQIABBHUKe9AVinvQFg18ABaABwBHgAgAFsiAFskgEDMC4xmAEAoAECoAEBqgEHZ3dzLXdpesgBCMABAQ&sclient=psy-ab&ved=0ahUKEwjl0q7a-YvtAhU883MBHRZYB3QQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk039-4WgE7EYvqXb146dU57Nzd43Mw%3A1605697603881&ei=QwC1X6WlNbzmz7sPlrCdoAc&q=%E2%80%9CTreating+influenza+with+statins+and+other+immunomodulatory+agents%E2%80%9D&oq=%E2%80%9CTreating+influenza+with+statins+and+other+immunomodulatory+agents%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgQIABBHUKe9AVinvQFg18ABaABwBHgAgAFsiAFskgEDMC4xmAEAoAECoAEBqgEHZ3dzLXdpesgBCMABAQ&sclient=psy-ab&ved=0ahUKEwjl0q7a-YvtAhU883MBHRZYB3QQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk039-4WgE7EYvqXb146dU57Nzd43Mw%3A1605697603881&ei=QwC1X6WlNbzmz7sPlrCdoAc&q=%E2%80%9CTreating+influenza+with+statins+and+other+immunomodulatory+agents%E2%80%9D&oq=%E2%80%9CTreating+influenza+with+statins+and+other+immunomodulatory+agents%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgQIABBHUKe9AVinvQFg18ABaABwBHgAgAFsiAFskgEDMC4xmAEAoAECoAEBqgEHZ3dzLXdpesgBCMABAQ&sclient=psy-ab&ved=0ahUKEwjl0q7a-YvtAhU883MBHRZYB3QQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk011UGGNEXetBcEFmZe0r_AApjxEQA%3A1605697629401&ei=XQC1X-7uF9XZz7sP1c-nqAc&q=%E2%80%9CSimvastatin+blunts+endotoxin-induced+tissue+factor+in+vivo%E2%80%9D&oq=%E2%80%9CSimvastatin+blunts+endotoxin-induced+tissue+factor+in+vivo%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQHjoJCAAQyQMQFhAeOgcIIxDqAhAnUMbCAVjtyAFgjtABaAFwAHgAgAHwAogBpAeSAQcwLjIuMS4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwiukcTm-YvtAhXV7HMBHdXnCXUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk011UGGNEXetBcEFmZe0r_AApjxEQA%3A1605697629401&ei=XQC1X-7uF9XZz7sP1c-nqAc&q=%E2%80%9CSimvastatin+blunts+endotoxin-induced+tissue+factor+in+vivo%E2%80%9D&oq=%E2%80%9CSimvastatin+blunts+endotoxin-induced+tissue+factor+in+vivo%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQHjoJCAAQyQMQFhAeOgcIIxDqAhAnUMbCAVjtyAFgjtABaAFwAHgAgAHwAogBpAeSAQcwLjIuMS4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwiukcTm-YvtAhXV7HMBHdXnCXUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk011UGGNEXetBcEFmZe0r_AApjxEQA%3A1605697629401&ei=XQC1X-7uF9XZz7sP1c-nqAc&q=%E2%80%9CSimvastatin+blunts+endotoxin-induced+tissue+factor+in+vivo%E2%80%9D&oq=%E2%80%9CSimvastatin+blunts+endotoxin-induced+tissue+factor+in+vivo%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzoECAAQHjoJCAAQyQMQFhAeOgcIIxDqAhAnUMbCAVjtyAFgjtABaAFwAHgAgAHwAogBpAeSAQcwLjIuMS4xmAEAoAEBoAECqgEHZ3dzLXdperABCsABAQ&sclient=psy-ab&ved=0ahUKEwiukcTm-YvtAhXV7HMBHdXnCXUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk024qS8pAwsPe_clsh-C5rjVZNw4zQ%3A1605697656854&ei=eAC1X5qcM9bZz7sPx9WTmAc&q=%E2%80%9CAtorvastatin+attenuates+TLR4-mediated+NF-kappaB+activation+in+a+MyD88-dependent+pathway%E2%80%9D.+&oq=%E2%80%9CAtorvastatin+attenuates+TLR4-mediated+NF-kappaB+activation+in+a+MyD88-dependent+pathway%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzoHCCMQrgIQJzoHCCMQ6gIQJ1DqiwFY7o8BYO2RAWgBcAB4AIABzQKIAa4GkgEHMC4zLjAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiauM_z-YvtAhXW7HMBHcfqBHMQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk024qS8pAwsPe_clsh-C5rjVZNw4zQ%3A1605697656854&ei=eAC1X5qcM9bZz7sPx9WTmAc&q=%E2%80%9CAtorvastatin+attenuates+TLR4-mediated+NF-kappaB+activation+in+a+MyD88-dependent+pathway%E2%80%9D.+&oq=%E2%80%9CAtorvastatin+attenuates+TLR4-mediated+NF-kappaB+activation+in+a+MyD88-dependent+pathway%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzoHCCMQrgIQJzoHCCMQ6gIQJ1DqiwFY7o8BYO2RAWgBcAB4AIABzQKIAa4GkgEHMC4zLjAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiauM_z-YvtAhXW7HMBHcfqBHMQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk024qS8pAwsPe_clsh-C5rjVZNw4zQ%3A1605697656854&ei=eAC1X5qcM9bZz7sPx9WTmAc&q=%E2%80%9CAtorvastatin+attenuates+TLR4-mediated+NF-kappaB+activation+in+a+MyD88-dependent+pathway%E2%80%9D.+&oq=%E2%80%9CAtorvastatin+attenuates+TLR4-mediated+NF-kappaB+activation+in+a+MyD88-dependent+pathway%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzoHCCMQrgIQJzoHCCMQ6gIQJ1DqiwFY7o8BYO2RAWgBcAB4AIABzQKIAa4GkgEHMC4zLjAuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwiauM_z-YvtAhXW7HMBHcfqBHMQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01GS3WZtrGjvB0QMyKq0L5YkfqoUw%3A1605697676703&ei=jAC1X6e8KujA3LUP6e-yiAU&q=%E2%80%9CStatins+as+antithrombotic+drugs%E2%80%9D&oq=%E2%80%9CStatins+as+antithrombotic+drugs%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIFCCEQoAEyBQghEKABMgUIIRCgAToHCCMQrgIQJzoHCCMQ6gIQJ1DmlAFY3JgBYLGbAWgBcAB4AYABiwOIAdkHkgEHMC4yLjEuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwinsov9-YvtAhVoILcAHem3DFEQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01GS3WZtrGjvB0QMyKq0L5YkfqoUw%3A1605697676703&ei=jAC1X6e8KujA3LUP6e-yiAU&q=%E2%80%9CStatins+as+antithrombotic+drugs%E2%80%9D&oq=%E2%80%9CStatins+as+antithrombotic+drugs%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIFCCEQoAEyBQghEKABMgUIIRCgAToHCCMQrgIQJzoHCCMQ6gIQJ1DmlAFY3JgBYLGbAWgBcAB4AYABiwOIAdkHkgEHMC4yLjEuMZgBAKABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwinsov9-YvtAhVoILcAHem3DFEQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01dhboN0EQG2jJt7mgmCJn6sAignA%3A1605697697748&ei=oQC1X8uOLYTNz7sPvNWD6As&q=Totura+AL+Whitmore+A+Agnihothram+S%2C+Toll-Like+Receptor+3+Signaling+via+TRIF+Contributes+to+a+Protective+Innate+Immune+Response+to+Severe+Acute+Respiratory+Syndrome+Coronavirus+Infection.+mBio.+2015%3B+6+%28e00638-15%29.&oq=Totura+AL+Whitmore+A+Agnihothram+S%2C+Toll-Like+Receptor+3+Signaling+via+TRIF+Contributes+to+a+Protective+Innate+Immune+Response+to+Severe+Acute+Respiratory+Syndrome+Coronavirus+Infection.+mBio.+2015%3B+6+%28e00638-15%29.&gs_lcp=CgZwc3ktYWIQAzIECAAQRzIECAAQR1C1kAJYtZACYPiVAmgAcAR4AIABAIgBAJIBAJgBAKABAqABAaoBB2d3cy13aXrIAQLAAQE&sclient=psy-ab&ved=0ahUKEwiL44-H-ovtAhWE5nMBHbzqAL0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01dhboN0EQG2jJt7mgmCJn6sAignA%3A1605697697748&ei=oQC1X8uOLYTNz7sPvNWD6As&q=Totura+AL+Whitmore+A+Agnihothram+S%2C+Toll-Like+Receptor+3+Signaling+via+TRIF+Contributes+to+a+Protective+Innate+Immune+Response+to+Severe+Acute+Respiratory+Syndrome+Coronavirus+Infection.+mBio.+2015%3B+6+%28e00638-15%29.&oq=Totura+AL+Whitmore+A+Agnihothram+S%2C+Toll-Like+Receptor+3+Signaling+via+TRIF+Contributes+to+a+Protective+Innate+Immune+Response+to+Severe+Acute+Respiratory+Syndrome+Coronavirus+Infection.+mBio.+2015%3B+6+%28e00638-15%29.&gs_lcp=CgZwc3ktYWIQAzIECAAQRzIECAAQR1C1kAJYtZACYPiVAmgAcAR4AIABAIgBAJIBAJgBAKABAqABAaoBB2d3cy13aXrIAQLAAQE&sclient=psy-ab&ved=0ahUKEwiL44-H-ovtAhWE5nMBHbzqAL0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01dhboN0EQG2jJt7mgmCJn6sAignA%3A1605697697748&ei=oQC1X8uOLYTNz7sPvNWD6As&q=Totura+AL+Whitmore+A+Agnihothram+S%2C+Toll-Like+Receptor+3+Signaling+via+TRIF+Contributes+to+a+Protective+Innate+Immune+Response+to+Severe+Acute+Respiratory+Syndrome+Coronavirus+Infection.+mBio.+2015%3B+6+%28e00638-15%29.&oq=Totura+AL+Whitmore+A+Agnihothram+S%2C+Toll-Like+Receptor+3+Signaling+via+TRIF+Contributes+to+a+Protective+Innate+Immune+Response+to+Severe+Acute+Respiratory+Syndrome+Coronavirus+Infection.+mBio.+2015%3B+6+%28e00638-15%29.&gs_lcp=CgZwc3ktYWIQAzIECAAQRzIECAAQR1C1kAJYtZACYPiVAmgAcAR4AIABAIgBAJIBAJgBAKABAqABAaoBB2d3cy13aXrIAQLAAQE&sclient=psy-ab&ved=0ahUKEwiL44-H-ovtAhWE5nMBHbzqAL0Q4dUDCA0&uact=5

MAR Pulmonology

11) Rodrigues-Diez, RR, Tejera-Munoz, A, Marquez-Exposito, L, et al. “Statins: Could an old friend
help in the fight against COVID-19?” Br J Pharmacol. 2020; 177: 4873-4886.
https://doi.org/10.1111/bph.15166.

12) Grasselli G, Greco M, Zanella A, et al. “Risk Factors Associated With Mortality Among Patients
With COVID-19 in Intensive Care Units in Lombardy, Italy”. JAMA Intern Med.
2020;180(10):1345-1355. doi:10.1001 /jamainternmed.2020.3539.

13) Zhang, Xiao-Jing et al. “In-Hospital Use of Statins Is Associated with a Reduced Risk of
Mortality among Individuals with COVID-19”. Cell Metabolism, Volume 32, Issue 2, 176 - 187.e4.

14) Yan, H., Valdes, A.M., Vijay, A., Wang, S., Liang, L., Yang, S., Wang, H., Tan, X., Du, J., Jin,
S., Huang, K., Jiang, F., Zhang, S., Zheng, N., Hu, Y., Cai, T. and Aithal, G.P. (2020), “Role of
Drugs Used for Chronic Disease Management on Susceptibility and Severity of COVID-19: A
Large Case-Control Study”. Clin. Pharmacol. Ther.. doi:10.1002/cpt.2047.

15) Rodriguez-Nava, G., Trelles-Garcia, D.P., Yanez-Bello, M.A. et al. “Atorvastatin associated
with decreased hazard for death in COVID-19 patients admitted to an ICU: a retrospective cohort
study”. Crit Care 24, 429 (2020). https://doi.org/10.1186/s13054-020-03154-4.

16) ChiaSiang Kow, MPharm, Syed Shahzad Hasan, PhD. “Meta-analysis of Effect of Statins in
Patients with COVID-19”. Amj Card Volume 134, P153-155 (2020).
https://doi.org/10.1016/j.amjcard.2020.08.004

17) Fan J, Wang H, Ye G, et al. Letter to the Editor: “Low-density lipoprotein is a potential
predictor of poor prognosis in patients with coronavirus disease 2019”. Metabolism.
2020;107:154243. doi:10.1016/j.metabol.2020.154243

18) Driggin E, Madhavan MV, Bikdeli B, et al. “Cardiovascular Considerations for Patients,
Health Care Workers, and Health Systems During the COVID-19 Pandemic”. J Am Coll Cardiol.
2020;75(18):2352-2371. doi:10.1016/j.jacc.2020.03.031

Volume 1 Issue 4 December 2020
©AIll rights reserved by Shoaib Ahmad.

Citation: Shoaib Ahmad. “The potential role of Statins in the treatment of COVID-19” MAR Pulmonology 1.4 (2020)



https://www.google.com/search?sxsrf=ALeKk010QEp_V0WM5jRxK0fyBFednY3JLQ%3A1605697755981&ei=2wC1X5O8O_zB3LUPwLeV8A0&q=%E2%80%9CRisk+Factors+Associated+With+Mortality+Among+Patients+With+COVID-19+in+Intensive+Care+Units+in+Lombardy%2C+Italy%E2%80%9D.+&oq=%E2%80%9CRisk+Factors+Associated+With+Mortality+Among+Patients+With+COVID-19+in+Intensive+Care+Units+in+Lombardy%2C+Italy%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQrgIQJ1CNlgVYjZYFYMucBWgAcAB4AIABqQGIAcADkgEDMC4zmAEAoAECoAEBqgEHZ3dzLXdpesABAQ&sclient=psy-ab&ved=0ahUKEwjTlfKi-ovtAhX8ILcAHcBbBd4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk010QEp_V0WM5jRxK0fyBFednY3JLQ%3A1605697755981&ei=2wC1X5O8O_zB3LUPwLeV8A0&q=%E2%80%9CRisk+Factors+Associated+With+Mortality+Among+Patients+With+COVID-19+in+Intensive+Care+Units+in+Lombardy%2C+Italy%E2%80%9D.+&oq=%E2%80%9CRisk+Factors+Associated+With+Mortality+Among+Patients+With+COVID-19+in+Intensive+Care+Units+in+Lombardy%2C+Italy%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQrgIQJ1CNlgVYjZYFYMucBWgAcAB4AIABqQGIAcADkgEDMC4zmAEAoAECoAEBqgEHZ3dzLXdpesABAQ&sclient=psy-ab&ved=0ahUKEwjTlfKi-ovtAhX8ILcAHcBbBd4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk010QEp_V0WM5jRxK0fyBFednY3JLQ%3A1605697755981&ei=2wC1X5O8O_zB3LUPwLeV8A0&q=%E2%80%9CRisk+Factors+Associated+With+Mortality+Among+Patients+With+COVID-19+in+Intensive+Care+Units+in+Lombardy%2C+Italy%E2%80%9D.+&oq=%E2%80%9CRisk+Factors+Associated+With+Mortality+Among+Patients+With+COVID-19+in+Intensive+Care+Units+in+Lombardy%2C+Italy%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQrgIQJ1CNlgVYjZYFYMucBWgAcAB4AIABqQGIAcADkgEDMC4zmAEAoAECoAEBqgEHZ3dzLXdpesABAQ&sclient=psy-ab&ved=0ahUKEwjTlfKi-ovtAhX8ILcAHcBbBd4Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03clenuzgxvuiM9h5jHzYCZ8EfrsQ%3A1605697842658&ei=MgG1X-ngJ8vYz7sP3JOTqA4&q=%E2%80%9CIn-Hospital+Use+of+Statins+Is+Associated+with+a+Reduced+Risk+of+Mortality+among+Individuals+with+COVID-19%E2%80%9D.+&oq=%E2%80%9CIn-Hospital+Use+of+Statins+Is+Associated+with+a+Reduced+Risk+of+Mortality+among+Individuals+with+COVID-19%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CXuQFYkcABYNLFAWgBcAB4A4ABAIgBAJIBAJgBA6ABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjpwZzM-ovtAhVL7HMBHdzJBOUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk03clenuzgxvuiM9h5jHzYCZ8EfrsQ%3A1605697842658&ei=MgG1X-ngJ8vYz7sP3JOTqA4&q=%E2%80%9CIn-Hospital+Use+of+Statins+Is+Associated+with+a+Reduced+Risk+of+Mortality+among+Individuals+with+COVID-19%E2%80%9D.+&oq=%E2%80%9CIn-Hospital+Use+of+Statins+Is+Associated+with+a+Reduced+Risk+of+Mortality+among+Individuals+with+COVID-19%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQAzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJzIHCCMQ6gIQJ1CXuQFYkcABYNLFAWgBcAB4A4ABAIgBAJIBAJgBA6ABAaABAqoBB2d3cy13aXqwAQrAAQE&sclient=psy-ab&ved=0ahUKEwjpwZzM-ovtAhVL7HMBHdzJBOUQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01g7nY3sGrSgASs7FERQ7l1h-qjIA%3A1605697868900&ei=TAG1X_q2Nt_B3LUP9q-K6AI&q=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&oq=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&gs_lcp=CgZwc3ktYWIQA1CupwFYrqcBYPauAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwj6jN7Y-ovtAhXfILcAHfaXAi0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01g7nY3sGrSgASs7FERQ7l1h-qjIA%3A1605697868900&ei=TAG1X_q2Nt_B3LUP9q-K6AI&q=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&oq=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&gs_lcp=CgZwc3ktYWIQA1CupwFYrqcBYPauAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwj6jN7Y-ovtAhXfILcAHfaXAi0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01g7nY3sGrSgASs7FERQ7l1h-qjIA%3A1605697868900&ei=TAG1X_q2Nt_B3LUP9q-K6AI&q=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&oq=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&gs_lcp=CgZwc3ktYWIQA1CupwFYrqcBYPauAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwj6jN7Y-ovtAhXfILcAHfaXAi0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01g7nY3sGrSgASs7FERQ7l1h-qjIA%3A1605697868900&ei=TAG1X_q2Nt_B3LUP9q-K6AI&q=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&oq=%E2%80%9CRole+of+Drugs+Used+for+Chronic+Disease+Management+on+Susceptibility+and+Severity+of+COVID%E2%80%9019%3A+A+Large+Case%E2%80%90Control+Study%E2%80%9D&gs_lcp=CgZwc3ktYWIQA1CupwFYrqcBYPauAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwj6jN7Y-ovtAhXfILcAHfaXAi0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01xkm-nGH8Cwv-XejRWuvBBXAuAcw%3A1605697945532&ei=mQG1X4qEIJLWz7sP7I2J6Ao&q=%E2%80%9CLow-density+lipoprotein+is+a+potential+predictor+of+poor+prognosis+in+patients+with+coronavirus+disease+2019%E2%80%9D&oq=%E2%80%9CLow-density+lipoprotein+is+a+potential+predictor+of+poor+prognosis+in+patients+with+coronavirus+disease+2019%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgQIABAeUOKlAViktQFgu7oBaABwAHgAgAFqiAGlApIBAzIuMZgBAqABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwjKtKP9-ovtAhUS63MBHexGAq0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01xkm-nGH8Cwv-XejRWuvBBXAuAcw%3A1605697945532&ei=mQG1X4qEIJLWz7sP7I2J6Ao&q=%E2%80%9CLow-density+lipoprotein+is+a+potential+predictor+of+poor+prognosis+in+patients+with+coronavirus+disease+2019%E2%80%9D&oq=%E2%80%9CLow-density+lipoprotein+is+a+potential+predictor+of+poor+prognosis+in+patients+with+coronavirus+disease+2019%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgQIABAeUOKlAViktQFgu7oBaABwAHgAgAFqiAGlApIBAzIuMZgBAqABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwjKtKP9-ovtAhUS63MBHexGAq0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk01xkm-nGH8Cwv-XejRWuvBBXAuAcw%3A1605697945532&ei=mQG1X4qEIJLWz7sP7I2J6Ao&q=%E2%80%9CLow-density+lipoprotein+is+a+potential+predictor+of+poor+prognosis+in+patients+with+coronavirus+disease+2019%E2%80%9D&oq=%E2%80%9CLow-density+lipoprotein+is+a+potential+predictor+of+poor+prognosis+in+patients+with+coronavirus+disease+2019%E2%80%9D&gs_lcp=CgZwc3ktYWIQAzIJCAAQyQMQFhAeOgQIABAeUOKlAViktQFgu7oBaABwAHgAgAFqiAGlApIBAzIuMZgBAqABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwjKtKP9-ovtAhUS63MBHexGAq0Q4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02m0dhAzV89RNveSgqP73YMUs330w%3A1605697971070&ei=swG1X5LmA_LWz7sPn9OA0AE&q=%E2%80%9CCardiovascular+Considerations+for+Patients%2C+Health+Care+Workers%2C+and+Health+Systems+During+the+COVID-19+Pandemic%E2%80%9D.+&oq=%E2%80%9CCardiovascular+Considerations+for+Patients%2C+Health+Care+Workers%2C+and+Health+Systems+During+the+COVID-19+Pandemic%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQA1DtyQFY7ckBYLTPAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwjSi7qJ-4vtAhVy63MBHZ8pABoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02m0dhAzV89RNveSgqP73YMUs330w%3A1605697971070&ei=swG1X5LmA_LWz7sPn9OA0AE&q=%E2%80%9CCardiovascular+Considerations+for+Patients%2C+Health+Care+Workers%2C+and+Health+Systems+During+the+COVID-19+Pandemic%E2%80%9D.+&oq=%E2%80%9CCardiovascular+Considerations+for+Patients%2C+Health+Care+Workers%2C+and+Health+Systems+During+the+COVID-19+Pandemic%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQA1DtyQFY7ckBYLTPAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwjSi7qJ-4vtAhVy63MBHZ8pABoQ4dUDCA0&uact=5
https://www.google.com/search?sxsrf=ALeKk02m0dhAzV89RNveSgqP73YMUs330w%3A1605697971070&ei=swG1X5LmA_LWz7sPn9OA0AE&q=%E2%80%9CCardiovascular+Considerations+for+Patients%2C+Health+Care+Workers%2C+and+Health+Systems+During+the+COVID-19+Pandemic%E2%80%9D.+&oq=%E2%80%9CCardiovascular+Considerations+for+Patients%2C+Health+Care+Workers%2C+and+Health+Systems+During+the+COVID-19+Pandemic%E2%80%9D.+&gs_lcp=CgZwc3ktYWIQA1DtyQFY7ckBYLTPAWgAcAB4AIABAIgBAJIBAJgBA6ABAqABAaoBB2d3cy13aXrAAQE&sclient=psy-ab&ved=0ahUKEwjSi7qJ-4vtAhVy63MBHZ8pABoQ4dUDCA0&uact=5

