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Abstract:
Objectives: Finding a safe and effective antiviral drug for treatment for COVID-19, since there is no consensus on specific pharmacological intervention.
[bookmark: _GoBack]Scope: Application of an oral Methylene blue composition for treatment of hospitalized COVID-19 patients in randomized clinical trials (RCTs): phase 1, 2, 3 and rescue therapy study. 
Results: Phase 1 showed the safety of MB (1); phase 2 showed that in the MB-group, a significant improvement was observed in SpO2 and respiratory rate (RR) on the third-day and also the fifth-day. In the control-group, there was not a significant improvement of SpO2 and RR on the third-day; but there was a significant improvement of SpO2 and RR on the fifth-day. In the MB-group in comparison to the control-group, the rate-ratio of increased SpO2 was 13.5 and 2.1 times on the third and fifth days, respectively. In the MB-group in comparison to the control-group, the rate-ratio of RR improvement was 10.1 and 3.7 times on the third and fifth days, respectively. The hospital stay was significantly shortened in the MB-group, and the mortality was in the MB-group and control-group 12.5%, 22.5%, respectively (2); Phase 3 showed the hospital stay was significantly shortened in the MB-group in comparison to the control-group, and a marginal significant decrease in mortality was seen in the MB-group (12.2%) in comparison to control-group (21.4%) (3); In the rescue therapy study, 83 severe patients (in critical condition) who did not respond to antiviral drugs (Remdesivir, Interferon-β, and Favipiravir) underwent to MB therapy.72 patients recovered completely, and 11 patients did not survive (4). 
Methods: Patients were administered oral MB (1 mg/kg every 8 hours for two days, followed by 1mg/kg every 12 hours for the next days).
Conclusion: MB is a low-cost and FDA-approved drug. It can be used as an adjunct therapy along with standard care protocols for the treatment of COVID-19. MB encapsulates many of the required mechanisms for treatment: 1) Antiviral activity against the SARS-CoV-2 virus; 2) Anti-hypoxemia activity in methemoglobinemia by converting the ferric (Fe3+) state to the ferrous (Fe2+) state; 3) Anti-respiratory distress activity (bronchodilator property); 4) Inhibitor of nitrite production by inhibiting nitric oxide synthase and guanylate cyclase in activated macrophages; 5) Antimicrobial agent; 6) Inhibitor of reactive oxygen species; 7) Inhibitor of xanthine oxidase (which produces superoxide anion); 8) Anti-platelet aggregation drug; 9) Anti-inflammatory agent; 10) Antifungal agent.
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