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Synopsis 
Background and rationale: Molnupiravir, has been newly introduced onto the market as the first oral medicine for the treatment 
of non-severe COVID-19 disease. Pharmacovigilance has an important role to provide further evidence on the safety of this 
medicine in the general population. Pharmacovigilance will ensure potential safety issues are detected early and addressed without 
delay, and any impact on benefit risk ratio can be quickly identified and assessed. This protocol is designed to investigate the 
safety of molnupiravir using a cohort event monitoring methodology. 

Objectives: The overall aim of this observational study is to monitor the safety of molnupiravir for the purpose of safety signal 
detection. The specific objectives include:  

Primary objectives 

1. to characterize and estimate the incidence of all adverse events (AEs, including serious adverse events (SAEs), 
medication errors, off-label use and misuse) occurring in enrolled patients. 

Secondary objectives 

1. to characterize and estimate the incidence of maternal and perinatal outcomes in women inadvertently exposed 
to molnupiravir during pregnancy and neonate/infant/child exposed during breastfeeding; 

2. to detect signals of drug-drug interactions and interactions with traditional medicines; 
3. to estimate the incidence of severe COVID-19 disease following treatment with molnupiravir, to detect possible 

lack of adherence to treatment or lack of effect. 

Study design: A multicentre multi-country observational, prospective, single-arm, cohort study for the active safety surveillance 
of molnupiravir that will be conducted in health facilities that provide molnupiravir to patients. 

Study period: Study enrolmentwill start when the first authorized dose of molnupiravir is prescribed in the participating study 
sites. Enrolled patients will be actively followed-up for three months after their last dose. Pregnant women inadvertently exposed 
to molnupiravir will be followed until the end of the pregnancy and their children will be followed up until the age of 12 months. 

Population: Participants will be recruited among patients who are prescribed molnupiravir for treatment of non-severe COVID-
19 disease at sites participating in this study. Study participation will be strictly voluntary. Inclusion criteria: written informed 
consent and molnupiravir as per national policy. Exclusion criteria: patients unable to comply with study procedures.  

Variables: Exposure to molnupiravir for COVID-19 treatment. The start date of treatment and dose will be recorded. Outcomes 
include all AEs, SAEs, and maternal and perinatal outcomes events. Information on concomitant medications, traditional medicine 
and supplements, non-adherence to treatment and progression to severe COVID-19 disease will be collected. Data will be 
collected at the start of the study, daily for the five days of molnupiravir treatment, five days after treatment, then monthly for 
three months after the last dose. Pregnant women inadvertently exposed to molnupiravir will be further followed up every three 
months (day (D)184 and D274) until the end of the pregnancy and the neonate/ infant will be followed up at birth and 6- and 12-
months after birth. 

Data sources: Data sources will include baseline information collected by study staff at recruitment, self-filled questionnaires 
(through mobile apps or Internet) or paper diaries, telephone survey or home visits by study staff. More than one type of data 
collection tool can be employed by study sites. A central hub will be set up to standardize the data collected, regardless of the tool 
used. 

Sample size: The target study size is 30 000 patients treated with molnupiravir for COVID-19 disease. If no events are observed, 
this study size can rule out events occurring with a frequency of at least 1 per 10 000 with at least 95% confidence. 

Data Analyses: Participation rates and demographic characteristics will be summarized using descriptive statistics. The mean and 
standard deviation, and median and range will be summarized overall and by age at enrollment, sex and country, when 
appropriate. Frequencies and percentages of outcomes will be provided by age group, sex and country when appropriate. Analyses 
of SAEs will include all patients. Frequencies and proportions of patients with identified SAEs will be calculated by time since 
start of therapy.  A cumulative incidence will be calculated and plotted to visualize trends and identify inconsistent or /unexpected 
patterns. For proportions, 95% confidence intervals will be calculated using an exact method. 

Periodic reporting: Interim analyses will be performed monthly. 

Ethics This non-interventional study will be conducted in accordance with the international ethical guidelines for epidemiology 
studies published by the Council for International Organizations of Medical Sciences (CIOMS), the Declaration of Helsinki and 
its amendments, good epidemiological practice (GEP) guidelines and any applicable national laws and guidelines. Written 
informed consent will be obtained from all participating individuals. Data protection and privacy regulations will be strictly 
observed when capturing, forwarding, processing, and storing patients’ data. 
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1. Background and rationale 
In December 2019, the world witnessed an outbreak of respiratory disease caused by a novel coronavirus strain. The novel 
coronavirus was named ‘severe acute respiratory syndrome coronavirus 2’ (SARS-CoV-2), while the disease associated with it is 
referred to as coronavirus disease 2019 (COVID-19). The virus spread to an increasing number of countries worldwide and on 30 
January 2020 the World Health Organization (WHO) announced that the outbreak was a public health emergency of international 
concern (PHIC).  

Molnupiravir has been newly introduced onto the market as the first oral medicine available for the treatment of non-severe 
COVID-19. Molnupiravir is a prodrug of the ribonucleoside analog β-D-N4-hydroxycytidine (NHC), which is phosphorylated in 
cells to form the pharmacologically active ribonucleoside triphosphate (NHC-TP) which then induces an antiviral effect via viral 
mutagenesis. WHO has provided a conditional recommendation for molnupiravir for those at highest risk of hospitalization. It is 
indicated for treatment of mild-to-moderate COVID-19 in adults (>18 years) with a positive SARS-COV-2 diagnostic test who 
have an estimated 10% increase in the risk of hospitalization. It is to be taken at a dose of 800 mg (four 200 mg capsules) orally 
every 12 hours for five days with or without food. The conditional recommendation reflects the concern for widespread treatment 
with molnupiravir before more safety data become available, and mitigation strategies include undertaking active 
pharmacovigilance surveillance.1 

Although clinical trials show that molnupiravir is generally well tolerated2 3 4 5 6 7 8  9, there are some concerns and unanswered 
questions about its safety. The main adverse events reported are dizziness, headache, diarrhoea, rash and urticaria. The main 
concerns are the potential mutagenic potential, teratogenicity in pregnancy and potential bone and cartilage toxicity. Authors of a 
study in animal cell cultures found mutations in cells treated with molnupiravir and recommend assessment of the mutagenic 
potential in host cell DNA with a focus on rapidly dividing cells.10 There are no human pregnancy data currently, however, animal 
studies demonstrate fetal developmental abnormalities with molnupiravir exposure and therefore molnupiravir is not 
recommended for use during pregnancy. To minimize risks, women of childbearing potential should use effective contraception 
during the five days of treatment and for four days after.  

Additionally, molnupiravir is contraindicated in patients younger than 18 years due to potential bone and cartilage toxicity.11 
There is also concern that molnupiravir’s mutagenic potential could induce mutations in the SARS-CoV2 virus further leading to 
increased resistance.12  

 

1 World Health Organization. 2022. Therapeutics and COVID-19: Living guideline. Available from: 
https://www.who.int/publications/i/item/WHO-2019-nCoV-therapeutics-2022.2, last accessed 7 March 2022. 
2 Painter WP, Holman W, Bush JA, Almazedi F, Malik H, Eraut NCJE et al. Human safety, tolerability, and pharmacokinetics of molnupiravir, a 
novel broad-spectrum oral antiviral agent with activity against SARS-CoV-2. Antimicrob Agents Chemother. 2021;65(5) e02428-20. 
3 Khoo SH, Fitzgerald R, Fletcher T, Ewings S, Jaki T, Lyon R et al. Optimal dose and safety of molnupiravir in patients with early SARS-CoV-
2: a Phase I, open-label, dose-escalating, randomized controlled study. J Antimicrob Chemother. 2021;76(12):3286-3295. doi: 
10.1093/jac/dkab318. 
4 Fischer W 2nd, Eron JJ Jr, Holman W, Cohen MS, Fang L, Szewczyk LJ et al. A phase 2a clinical trial of molnupiravir in patients with 
COVID-19 shows accelerated SARS-CoV-2 RNA clearance and elimination of infectious virus. Sci Transl Med. 2022;14(628):eabl7430. 
doi:10.1126/scitranslmed.abl7430. 
5 ClinicalTrials.gov. 2022. The safety of molnupiravir (EIDD-2801) and its effect on viral shedding of SARS-CoV-2 (END-COVID) - full text 
view - ClinicalTrials.gov (Last accessed on October 20, 2021). 
6 ClinicalTrials.gov. 2022. Efficacy and safety of molnupiravir (MK-4482) in hospitalized adult participants with COVID-19 (MK-4482-001). 
ClinicalTrials.gov identifier: NCT04405739, last accessed 7 March 20221. 
7 Mahase E. Covid-19: molnupiravir reduces risk of hospital admission or death by 50% in patients at risk, MSD reports. BMJ. 2021 Oct 
4;375:n2422. 
8 Merck and Ridgeback's investigational oral antiviral molnupiravir reduced the risk of hospitalization or death by approximately 50 percent 
compared to placebo for patients with mild or moderate covid-19 in positive interim analysis of phase 3 study. Oct 2021. Available from: 
https://www.merck.com/news/merck-and-ridgebacks-investigational-oral-antiviral-molnupiravir-reduced-the-risk-of-hospitalization-or-death-
by-approximately-50-percent-compared-to-placebo-for-patients-with-mild-or-moderat/, last accessed 7 March 2022.  
9 Vallianou NG., Tsilingiris D., Christodoulatos GS., Karampela I, Dalamaga M. Anti-viral treatment for SARS-CoV-2 infection: A race against 
time amidst the ongoing pandemic. Metabol Open. 2021; 10.1016: . doi: 10.1016/j.metop.2021.100096.  
10 Zhou S, Hill CS, Sarkar S, Tse LV, Woodburn BMD, Schinazi R et al. β-d-N4-hydroxycytidine inhibits SARS-CoV-2 through lethal 
mutagenesis but is also mutagenic to mammalian cells. J Infect Dis. 2021;224(3): 415-419. doi: 10.1093/infdis/jiab247 
11 European Medicines Agency. 2022. Assessment report. EMA/719664/2021 Rev. 1. Available from: 
https://www.ema.europa.eu/en/documents/referral/lagevrio-also-known-molnupiravir-mk-4482-covid-19-article-53-procedure-assessment-
report_en.pdf, las accessed 8 March 2022. 
12 Singh K A., Singh A., Sing R., Misra A. Molnupiravir in COVID-19: A systematic review of literature. Diabetes Metab Syndr: Clin Res Rev. 
2021 102329 
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