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Multi-drug treatment for COVID-19-induced acute
respiratory distress syndrome
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Abstract

Coronavirus diseasc 2019 (COVID-19), caused by severe acute respiratory syndrome
coronavirus 2 (5ARS-CoV-2), broke out in late 2019 to become a serious global threat
to human health. In the absence of specific treatments for COVID-19, treatment options
are being exaniined. Recently, the anti-SARS-CoV-2 activities of tetracyclines,
macrolide antibiotics, and ivermectin, have attracted considerable attention for their
potential as single or multi-drug treatment regimen. Moreover, tetracyclines, macrolide
antibiotics, and ivermectin possess anti-inflammatory and immunomodulatory
eficcts to reduce the production of cytokines. COVID-19 is characterized by early
exponential viral replication, cytokine storm-associated organ damage, including
acute respiratory distress syndrome (ARDS) and thrombosis. Considering anti-
inflammatory and immunomodulatory effects of the aforementioned drugs and

corticosteroids, early treatment with ivermectin, doxycycline, azithromycin, and



corticosteroids is thought to be the most promising option for combating COVID-19-
induced ARDS.

INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), broke out in late 2019 to become a serious global threat
to human health. In the absence of specific treatments for COVID-19, treatment option:
are being examined. Recently, the anti-SARS-CoV-2 activities of tetracyclines (¢.g.,
doxycycline (DOX)), macrolide antibiotics (e.g., azithromycin (AZM), and
clarithromycin (CAM)), and macrolide antiparasitics (e.g., ivermectin (IVIV)), have
attracted considerable attention for their potential as single or multi-drug treatient
regimen.

Apart from anti-SARS-CoV-2 activities, DOX, AZM, and IVM possess anti-
inflammatory and immunomodulatory effects to reduce thic production of interleukin
(IL)-6, IL-8, and tumor necrosis factor (TNF)-a; IL-1, 11.-6, IL-&, and TNF-a; and IL-1,
IL-6, and TNF-a, respectively (1-3).

In single-drug treatment studies in COV1D-19, DOX (4). CAM (5), and IVM (6) have
proven effective against COVID-19.

In multi-drug treatment studies, Alan et al. (7) found that a combination of IVM and
DOX was effective for viral clearance i1 paticnts with mild and moderate COVID-19.
Prasad (8) reported on a patient where COVID-19 accompanied by pulmonary lesion
was successfully treated with the early administration of IVM (6 mg twice daily for 3
days), AZM (500 mg daily for 5 days), DOX (100 mg twice daily for 5 days), and
prednisolone (50 mg daily for 5 days) followed by dexamethasone (6 mg daily).

The primary purpose of the aforementioned drug treatments is to improve mild and
moderate COVID-19 cases and prevent them from further deteriorating into the severe,
life-threatening stage. Severe COVID-19 involves cytokine storm-associated organ
lamage, ineluding acute respiratory distress syndrome (ARDS). Elevated blood levels
of IL-6, IL-8, IL-10, and TNF-a were noted in COVID-19-induced ARDS (9),
which was effectively treated with cytokine storm suppression, either using IL-6
inhibitor tocilizumab (TCZ) (10) or a combination of TCZ and IVM (11).
Corticosteroids known to reduce the production of IL-6, IL-8, IL-10, and TNF-a (12),
were also found to reduce mortality in the patients with COVID-19-induced-ARDS
and non-COVID-19-induced ARDS (13).

Tetracycline treatment within a year prior to ARDS diagnosis was associated with 75%



reduced likelihood for mechanical ventilation during a hospital stay (14). Furthermore,
tetracycline treatment corresponded to significant reductions in the length of mechanical
ventilation use and intensive care unit stay in patients with ARDS (14). Although this
study was performed in patients with non-COVID-19, these results suggest that
tetracycline may be effective for COVID-19-induced ARDS. Additionally, treatment
with macrolide antibiotics has also been associated with reduced mortality in ARDS
(15).

Multi-drug treatment is thought to be more effective than single-drug treatment because
of the synergistic effect of the different mechanisms of action of the component drugs
(16).

Taken together, from a medical economic standpoint, early treatment with 1VM, DOX,
AZM, and corticosteroids may be the most promising option for combating COVID-19-
induced ARDS.

However, clinical trials need to be conducted to better assess the optimal doses and
durations for these medications as well as the efficacy and toierability of this treatment
before it can be implemented on a wider scale.
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