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Letter to the Editor 

Efficacy and safety of molnupiravir for COVID-19 patients 

Dear Editor, 
The Coronavirus Disease 2019 (COVID-19) continues to be a major 

source of morbidity and mortality across the globe. Current medical 
therapy against COVID-19 includes drugs that work by inhibiting viral 
entry into the cell, inhibiting SARS-CoV2 RNA, inhibiting viral pro
teases, inhibiting host factors crucial for infection, and immunomodu
lators [1]. However, most of these therapies are limited by their high 
cost and parenteral administration that needs to be performed in an 
in-hospital setting by trained medical staff to avoid adverse effects [1,2]. 
Thus, there is an urgent need for effective oral agents, especially in 
non-hospitalized patients. Molnupiravir, an oral RdRp inhibitor exhib
iting advantageous pharmacokinetics, has recently attracted attention 
due to its ability to inhibit viral replication, reduce viral load rapidly and 
cause fast recovery [3]. Several trials of molnupiravir have been in 
COVID-19 patients but may have been underpowered to detect a 
decrease in mortality. Hence, we conducted this meta-analysis to in
crease the statistical power of the available evidence by combining it 

and evaluating the safety and efficacy of molnupiravir for the treatment 
of COVID-19 patients. 

This meta-analysis was registered in PROSPERO (CRD42022320099) 
and conducted according to the guidance in the Cochrane Handbook for 
Systematic Reviews of Interventions [4]. A comprehensive search of 
PubMed, Embase and the Cochrane Library was carried out from 
inception to March 2022 using a search strategy consisting of the 
following terms: (“COVID-19′′ or “coronavirus disease 2019′′ or “novel 
coronavirus" or “SARS-CoV-2′′) AND (“Molnupiravir" or “EIDD-2801′′ or 
“MK-4482′′). Additionally, ClinicalTrials.gov and grey literature sources 
(Open Access Theses and Dissertations [OATD] and OpenGrey) were 
searched to retrieve any additional studies. The reference lists of rele
vant articles were also screened. Only randomized controlled trials 
(RCTs) evaluating molnupiravir in COVID-19 patients were considered 
eligible for our meta-analysis. Out of a total of 170 articles that were 
obtained through our search, we finally included 6 randomized 
controlled trials (RCTs) consisting of 3481 patients. The summary of 

Table 1 
Summary of characteristics of included studies.  

Sr 
No 

Author, year Registration Types of 
study 

Population Intervention Comparator 

1 Arribas et al., 
2021 

NCT04575584 Phase II/III 
double-blind 
RCT  

• 304 patients  
• ≥18 year  
• In-hospital treatment of COVID-19  

• Molnupiravir 200 mg, 400 mg, 800 mg 
(1:1:1)  

• PO  
• BD for 5 days 

Placebo 

2 Caraco et al., 
2021 

NCT04575597 Phase II/III 
double-blind 
RCT  

• 302 non-hospitalized adults with COVID 
positivity 7 days before randomization  

• Molnupiravir 200 mg, 400 mg, 800 mg 
(1:1:1)  

• PO  
• BD for 5 days 

Placebo 

3 Tippabholta 
et al., 2022 

CTRI/2021/07/ 
034,588 

Phase III RCT  • 1220 non-hospitalized adults with 
COVID-19 infection  

• ≥18 and ≤60 years  

• Molnupiravir 800 mg (four 200 mgi 
capsules)  

• PO  
• BD for 5 days 

SOC 
treatment 

4 Fischer et al., 
2021 

NCT04405570 Phase IIa RCT  • 204 Non- hospitalized adults  
• ≥18 years  

• Molnupiravir 800 mg (four 200 mg 
capsules)  

• BD for 5 days  
• Findings are presented for licensed dose 

only (800 mg)  
• Other intervention groups included: 200 

mg molnupiravir (n = 23) 400 mg 
molnupiravir (n = 62) 

Placebo 

5 Bernal et al., 
2022 

NCT04575597 Phase III 
double-blind 
RCT  

• 1433 non-hospitalized adults with COVID 
positivitywithin 5 days before 
randomization  

.  

• Molnupiravir 800 mg (four 200 mg 
capsules)  

• PO  
• BD daily for 5 days. 

SOC 

6 Khoo et al. 2021 NCT04746183 Phase Ib IIa 
RCT  

• 18 Non-Hospitalized participants with 
COVID positivity within 5 days of symp
tom onset  

• Monlupiravir 300 mg, 600 mg, 800 mg  
• PO  
• BD for 5 days 

Placebo or 
SOC 

BD= Twice a day, PO = Oral administration, SOC= Standard of Care, RCT= Randomized Controlled Trial. 
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Fig. 1. Forest plot for the efficacy and safety of molnupiravir in randomized controlled trials. (A) 28–30 day mortality. (B) Hospitalization. (C) Mean reduction in 
viral load. (D) Virological clearance (negative PCR). (E) Adverse events. (For interpretation of the references to colour in this figure legend, the reader is referred to 
the web version of this article.) 
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included trials is presented in Table 1. The revised Cochrane Risk of Bias 
Tool (RoB 2.0) was used to assess the quality of included trials; all trials 
were found to be at a low risk of bias. Our primary outcomes were 28–30 
day mortality and hospitalization. RevMan 5.4 was used to pool data 
using a random-effects model with risk ratios (RRs) and mean differ
ences (MDs) as effect measures. 

The results from 5 RCTs showed that molnupiravir as compared to 
placebo reduced the risk of mortality only in non-hospitalized patients 
(RR 0.12; 95% CI: 0.03–0.54, I2= 0%; Fig. 1A) with no benefit being 
observed in hospitalized patients. The risk of hospitalization was also 
less in patients receiving molnupiravir (RR 0.67; 95% CI: 0.49–0.92, 
I2=0%; Fig. 1B). The decrease in viral RNA from baseline was greater for 
molnupiravir as compared to placebo at day 5 (MD − 0.33; 95% CI: 
− 0.59 to − 0.06, I2=62%; Fig. 1C) and day 14–15 (MD − 0.63; 95% CI: 
− 1.11 to − 0.15, I2=82%; Fig. 1C). The proportion of patients achieving 
virological clearance (negative PCR) at the end of the trial was higher in 
the treatment group (RR 1.12; 95% CI: 1.07–1.16, I2=0%; Fig. 1D). 
Molnupiravir did not increase the risk of either adverse events (RR 0.92; 
95% CI: 0.83–1.02, I2=0%; Fig. 1E) or serious adverse events (RR 0.77; 
95% CI: 0.58–1.04, I2= 0%; Fig. 1E) in patients receiving the drug. 

To the best of our knowledge, this is the first meta-analysis assessing 
the efficacy and safety of molnupiravir in COVID-19 patients. The pri
mary findings of our study indicate that molnupiravir is effective in 
reducing the risk of mortality in non-hospitalized patients by 88%. It 
also decreases the risk of hospitalization and reduces viral RNA load 
with no increase in adverse events. However, similar to other non- 
immunomodulatory direct antiviral treatments, molnupiravir did not 
show any benefit in hospitalized patients in the only trial reported in this 
population to date [5]. Two other trials (CTRI/2021/05/033,864 and 
CTRI/2021/08/0,354,242) conducted in hospitalized patients were 
terminated early due to futility but the results have not been published 
yet. The presumed explanation for this lack of benefit of direct antivirals 
in hospitalized patients is the late initiation of treatment when the dis
ease is already advanced. Therefore, the highest benefit of molnupiravir 
is likely to be seen with early initiation of treatment. 

The therapeutic effect of molnupiravir can be described based on its 
2-step mutagenesis mechanism. In the first step, RdRp uses positive- 
strand genomic RNA +gRNA to synthesize a negative-strand genomic 
RNA -gRNA. In step 2, the M-containing RNA is used to synthesize sub- 
genomic RNA containing a mutation introduced by M-containing RNA in 
-gRNA that leads to mutagenesis proving deadly for the virus [6]. 
Concerns have been raised over this mutagenic mechanism possibly 
leading to the creation of deadlier viral variants or causing cancerous 
mutations in humans. However, in vivo studies in rodents have shown 
that molnupiravir does not cause mutagenesis in mammals at substan
tially greater doses than those used in clinical practice [7]. As with any 
new treatment, long-term clinical pharmacovigilance data will be 
needed to further allay these concerns. 

The current treatment plan for non-hospitalized COVID-19 patients 
involves remdesivir and monoclonal antibodies like sotrovimab; how
ever, these treatments require complex parenteral administration and 
are expensive [2]. Molnupiravir, being oral and also effective against 
newer COVID-19 variants [8], is more practical and convenient for 
administration in ambulatory patients fulfilling the unmet need for safe 
and effective oral drugs in this population [9]. The huge reduction in the 
risk of mortality observed in our meta-analysis is highly encouraging. 
Future trials should evaluate the efficacy of molnupiravir in break
through infections as well as in comparison with other approved treat
ments for COVID-19. 

Limitations of our study include the inability to investigate more 
subgroups as we used study level data instead of individual patient data, 
and the unavailability of the results of two trials which may result in 
publication bias. It may be speculated that molnupiravir may only be 
effective in some subgroups of hospitalized patients; therefore, publi
cation of the results of these trials might help in investigating this. 

In conclusion, our study supports the use of molnupiravir in non- 

hospitalized patients with COVID-19. Further research should be 
focused on evaluating its comparative efficacy in relation to other 
available treatments. 
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