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Abstract
[bookmark: OLE_LINK22][bookmark: OLE_LINK24][bookmark: OLE_LINK17]Deuremidevir (VV116) and simnotrelvir-ritonavir are two small molecule anti-SARS-CoV-2 agents. Deuremidevir, as an oral nucleoside analog, is a broad-spectrum virus replication inhibitor targeting highly conserved RNA-dependent RNA polymerase (RdRp). Simnotrelvir-ritonavir is a co-packaged combination drug consisting of simnotrelvir 0.75 g (0.375 g × 2) and ritonavir 0.1 g. The National Medical Products Administration granted accelerated approval to Deuremidevir hydrobromide tablets (VV116) and simnotrelvir-ritonavir for adult patients with mild to moderate COVID-19 in China on January 29, 2023. Previous clinical trials have demonstrated that both deuremidevir and simnotrelvir-ritonavir were effective and promising in the treatment of COVID-19.
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To the editor:
[bookmark: OLE_LINK4][bookmark: OLE_LINK55][bookmark: OLE_LINK5]The National Medical Products Administration (NMPA, website: https://www.nmpa.gov.cn) granted accelerated approval to Deuremidevir hydrobromide tablets (VV116; 0.1 g; MINDVY®; Shanghai Wangshi Biosciences Co., Ltd., Shanghai, China) and simnotrelvir-ritonavir (XIANNUOXIN®; Simcere Pharmaceutical Group Limited, Haikou, Hainan) for adult patients with mild to moderate COVID-19 in China on January 29, 2023. Both the two formulations are small molecule anti-SARS-CoV-2 agents, and received conditional marketing authorization from NMPA. The corresponding marketing authorization holders are required to continue the relevant research, complete the conditionally required works within a time limit, and submit follow-up study results in a timely manner. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK6]Deuremidevir is an oral nucleoside analog against SARS-CoV-2, and is a broad-spectrum virus replication inhibitor targeting highly conserved RNA-dependent RNA polymerase (RdRp).1 The ChemSrc database (https://www.chemsrc.com/en) was used to search for the chemical structure of deuremidevir. As shown in Fig. 1, the molecular formula of deuremidevir is C24H30DN5O7 with the molecular weight of 502.22, and the chemical name is (2R,3R,4R,5R)-2-(4-amino-5-deuteropyrrolo[2,1-f][1,2,4]triazin-7-yl)-2-cyano-5-((isobutyryloxy)methyl)tetrahydrofuran-3,4-diyl bis(2-methylpropanoate). 
[bookmark: OLE_LINK13][bookmark: OLE_LINK7][bookmark: OLE_LINK9][bookmark: OLE_LINK8][bookmark: OLE_LINK10]Remdesivir is the first FDA-approved drug for the treatment of COVID-19, and is administered through intravenous injection.2 GS-441524, as the parent nucleoside of remdesivir, is a well-studied RdRp inhibitor with broad-spectrum antiviral activity.3 Deuremidevir is a deuterated, tri-isobutyrate ester prodrug of GS-441524, and in fact, the design inspiration of deuremidevir was derived from remdesivir.(4) In terms of the chemical structures, both deuremidevir and remdesivir are derivatives of GS-441524 (Fig. 1). Remdesivir overcomes the shortcoming of GS-441524 in the oral bioavailability, and deuremidevir remedies the limitation of remdesivir in the administration route.3 
After oral administration, deuremidevir is rapidly absorbed, and metabolized into the parent nucleoside derivative, followed by intracellular conversion to the nucleoside triphosphate form. The active form suppresses the function of RdRp by binding to the active center of RdRp with a non-covalently connected mode, and blocks the replication of SARS-CoV-2, whereby deuremidevir plays an anti-SARS-CoV-2 role.1 
[bookmark: OLE_LINK53]In accordance with the package insert of MINDVY, continuous oral administration every 12 hours for five days is recommended for deuremidevir treatment, and the recommended single dose is 600 mg on day 1 and 300 mg during day 2-5. Importantly, deuremidevir should be administrated as soon as possible after diagnosis of COVID-19. In fact, the dosage of deuremidevir was adopted in the phase III clinical trial conducted by Cao Z, et al.5, and they reported that deuremidevir was noninferior to nirmatrelvir–ritonavir in the time to sustained clinical recovery with higher safety. It is worth mentioning that the clinical trial has caused great controversy among Chinese scholars, and the main controversial points involved the observer-blinded design and absence of placebo. Some scholars even doubted the effect of deuremidevir on the prevention and treatment of severe COVID-19 and whether deuremidevir was effective to reduce the mortality of COVID-19. 
[bookmark: OLE_LINK14][bookmark: OLE_LINK56][bookmark: OLE_LINK15]Qian HJ, at al.1 mentioned that deuremidevir was approved for the treatment of COVID-19 in Uzbekistan on the basis of the satisfactory results of clinical study. However, the clinical study in Uzbekistan was little known, and it was rarely disclosed in China as well as the world. Junshi Biosciences, as the developer of deuremidevir, announced the result of the clinical trial in an interview conducted by a journalist named Han ZY.(6) In 2021, a randomized, open-label, controlled phase II clinical trial was performed in patients with moderate and severe COVID-19 in Uzbekistan. The study results revealed that deuremidevir was noninferior to the control drug in the improvement of clinical symptoms as well as clearance rates of SARS-CoV-2 and significantly reduced the risk for progression to critical COVID-19 or mortality in the patients. In view of the result, deuremidevir is a controversial but promising anti-SARS-CoV-2 agent.6 
[bookmark: OLE_LINK3][bookmark: OLE_LINK60][bookmark: OLE_LINK1][bookmark: OLE_LINK16][bookmark: OLE_LINK61][bookmark: OLE_LINK12][bookmark: OLE_LINK23]Simnotrelvir-ritonavir is a co-packaged combination drug consisting of simnotrelvir 0.75 g (0.375 g × 2) and ritonavir 0.1 g, and both the two ingredients were oral tablets.7 Simnotrelvir-ritonavir is recommended to be administrated every 12 hours for 5 days according to the package insert of XIANNUOXIN® (http://www.simcere.com/news/detail.aspx?mtt=308). Interestingly, both deuremidevir and simnotrelvir-ritonavir were developed by shanghai Institute of Materia Medica (ShangHai, China) and Wuhan Institute of Virology (WuHan, China). Unlike deuremidevir, simnotrelvir is targeted 3CL protease, which is essential to SARS-CoV-2 viral replication. Simnotrelvir-ritonavir showed highly potent and broad-spectrum antiviral activity in pre-clinical trials. Furthermore, a multi-centered, randomized, double-blind, placebo-controlled phase II/III clinical study was carried out to evaluate the efficacy and safety of simnotrelvir-ritonavir in adult patients with mild to moderate COVID-19. A total of 1208 eligible patients were included into the study, the highlights of results of the clinical study were shown as follows: the time to sustained clinical recovery was decreased by approximately 1.5 days in the simnotrelvir-ritonavir group compared to the placebo group; the viral load in the simnotrelvir-ritonavir group was decreased by > 96% compared to the placebo group; the time of nucleic acid negative conversion (NANC) in the simnotrelvir-ritonavir group was shorted by approximately 2.2 days.7 
In summary, both deuremidevir (VV116) and simnotrelvir-ritonavir, as Chinese home-developed anti-SARS-CoV-2 drugs, are effective and promising in the treatment of COVID-19.
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Figure legends
[bookmark: OLE_LINK21][bookmark: OLE_LINK18][bookmark: OLE_LINK44]Fig. 1 Chemical structures of deuremidevir, remdesivir, and GS-441524.
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