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Abstract  

 

Background The safety, effectiveness and cost-effectiveness of molnupiravir, an oral antiviral 

medication for SARS-CoV-2, in patients in the community who are multiply-vaccinated and 

at increased risk of morbidity and mortality from COVID-19, has not been established. We 

aimed to determine whether molnupiravir added to usual care reduced hospital 

admissions/deaths among people at higher risk from COVID-19, and here report our 

preliminary analyses. 

 

Methods Participants in this UK multicentre, open-label, adaptive, multi-arm, platform, 

randomised controlled trial were aged ≥50, or ≥18 years with comorbidities, and unwell ≤5 

days with confirmed COVID-19 in the community, and were randomised to usual care or usual 

care plus molnupiravir (800mg twice daily for 5 days). The primary outcome measure was all-

cause hospitalisation/death within 28 days, analysed using Bayesian models. The main 

secondary outcome measure was time to first self-reported recovery. A sub-set of participants 

in each group were assessed for the virology primary outcome measure of day seven SARS-

CoV-2 viral load. Trial registration: ISRCTN30448031 

 

Findings Between December 8, 2021 and April 27, 2022, 25783 participants were randomised 

to molnupiravir plus usual care (n=12821) or usual care alone (n=12962). Mean (range) age of 

participants was 56·6 years (18 to 99), 58·6% were female, and 99% had at least one dose of a 

SARS-CoV-2 vaccine. The median duration of symptoms prior to randomisation was two days 

(IQR 1 – 3), the median number of days from symptom onset to starting to take the medication 

was three days (IQR 3 – 4), 87% (11109/11997) received their medication within five days of 

symptom onset, and 95·4% (n=11857) of participants randomised to molnupiravir reported 
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taking molnupiravir for five days. Primary outcome measure data were available in 25000 

(97%) participants and included in this analysis. 103/12516 (0·8%) hospitalisations/deaths 

occurred in the molnupiravir group versus 96/12484 (0·8%) in usual care alone with a posterior 

probability of superiority of 0·34 (adjusted odds ratio 1·061 (95% Bayesian credible interval 

[BCI]) 0·80 to 1·40). Estimates were similar for all subgroups. The observed median (IQR) 

time-to-first-recovery from randomisation was 9 (5–23) days in molnupiravir and 15 (7–not 

reached) days in usual care. There was an estimated benefit of 4·2 (95% BCI: 3·8 – 4·6) days 

in time-to-first-recovery (TTR) giving a posterior probability of superiority of >0·999 

(estimated median TTR 10·3 [10·2 – 10·6] days vs 14·5 [14·2 – 14·9] days respectively; hazard 

ratio [95% BCI], 1·36 [1·3–1·4] days), which met the pre-specified superiority threshold. On 

day 7, SARS-CoV-2 virus was below detection levels in 7/34 (21%) of the molnupiravir group, 

versus 1/39 (3%) in the usual care group (p=0.039), and mean viral load was lower in the 

molnupiravir group compared with those receiving usual care [(SD) of log10(viral load) 3·82 

(1·40) in the molnupiravir group and 4.93 (1·38) in the usual care group, (P<0·001)]. 59 (0·4%) 

participants experienced serious adverse events in the molnupiravir group and 52 (0·4%) in 

usual care.  

 
Interpretation In this preliminary analysis, we found that molnupiravir did not reduce already 

low hospitalisations/deaths among higher risk, vaccinated adults with COVID-19 in the 

community, but resulted in faster time to recovery, and reduced viral detection and load. 

 

Funding: This project is funded by the NIHR (NIHR135366). The views expressed are those 

of the authors and not necessarily those of the NIHR or the Department of Health and Social 

Care. 
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Research in context (box) 

Evidence before this study 

A search of PubMed on 5 September 2022 with no date or language restrictions using the 

following search terms (randomised OR trial) AND (molnupiravir) AND (COVID* OR 

SARS-CoV-2 OR SARS-CoV) AND (systematic review) identified ten results. The two most 

comprehensive reviews were living reviews synthesising the findings of six trials of 

molnupiravir compared with either standard of care or placebo. The reviews suggest that 

molnupiravir reduces hospital admissions in patients with mild-moderate COVID-19, with 

the World Health Organisation (WHO) living guideline recommending use of molnupiravir 

in outpatients with mild-moderate COVID-19 at the highest risk of hospital admission. The 

largest randomised clinical trial identified by the evidence syntheses was the randomised, 

placebo-controlled, phase 3 MOVe-OUT trial. In this trial of 1433 unvaccinated COVID-19 

outpatients, there was a relative reduction in the primary outcome measure of hospitalisations 

and deaths of approximately 30% up to day 29 post randomisation in people receiving 

molnupiravir, versus placebo. Of note, this reduction was closer to 50% with molnupiravir 

compared with placebo when the MOVe-OUT trial published their interim results, after 

recruiting 762 participants. The reason for this difference is unclear. A number of trials of 

molnupiravir have been conducted in India; to date, the full peer-reviewed findings have not 

been made publicly available. The ACE2 trial among 180 participants (both vaccinated and 

unvaccinated) demonstrated faster time to a negative PCR test with molnupiravir compared 

with placebo (8 days versus 11 days). 

 

Added value of this study 

In this preliminary analysis, we found that molnupiravir did not reduce 

hospitalisations/deaths among a multiply-vaccinated adult population with COVID-19 in the 
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community at higher risk of an adverse outcome, with similar estimates for all subgroups, 

during a time when the proportion of people with COVID-19 requiring hospital admission 

was low. However, molnupiravir resulted in earlier recovery across a wide range of measures 

including: time to recovery; sustained recovery overall as well as for key individual 

symptoms; reduced health care seeking in primary care in some services; and, reduced viral 

detection and load in a sub-group on Day 7. Molnupiravir was safe, but adverse effects were 

cited as a reason for withdrawing from the study drug in 1·1% (142/12821) randomised to 

receive it. Trials of molnupiravir have, thus far, been conducted in largely unvaccinated 

participants and prior to the emergence of the omicron SARS-CoV-2 variant. PANORAMIC 

provides an estimate of the effectiveness of molnupiravir in a multiply-vaccinated population 

whilst the omicron SARS-CoV-2 strain is dominant. The large sample size of PANORAMIC 

(>25,000 participants) allows for more precision around subgroup analyses estimates, to help 

determine the populations that may, or may not, derive benefit from molnupiravir. 

PANORAMIC additionally incorporates virological and cost-effectiveness analyses; such 

analyses have not been published (in detail) in other trials of molnupiravir.  

 

Implications of all the available evidence 

This preliminary analysis involving people vaccinated against SARS-CoV-2 infection at 

increased risk of an adverse outcome in the community and unwell with COVID-19 found that 

molnupiravir did not reduce already low hospital admission, but that molnupiravir resulted in 

faster time to recovery, earlier sustained recovery, reduced contact with GP services, and 

reduced viral detection and viral load.  
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INTRODUCTION 

Early treatment of COVID-19 with directly acting antiviral drugs in the community may: 

prevent deterioration; speed recovery; reduce healthcare utilisation in the community; reduce 

viral shedding; and, reduce the need for hospital admission.  

 

Molnupiravir is an oral antiviral that was initially developed for treatment of influenza,1 but 

has subsequently been evaluated for treatment of COVID-19.2 It is a prodrug; the 

ribonucleoside analogue β-d-N4 -hydroxycytidine (NHC) is metabolised to NHC-

triphosphate in cells, which competes with naturally occurring nucleotides, especially 

cytidine triphosphate.3 Once incorporated into viral RNA, the errant nucleotide induces ‘viral 

error catastrophe,’ impeding viral fitness and inhibiting replication.3 Molnupiravir has 

demonstrated anti-SARS-CoV-2 activity in animal models,4-6 and has been found to be safe 

and well tolerated at doses of 800mg twice daily in phase 1 trials 7,8 and phase 2/3 outpatient 

trials.2,9,10 

 

The largest trial of molnupiravir to date has been the MOVe-OUT trial, a phase 3 industry-

funded trial among unvaccinated, non-hospitalized patients at high risk of adverse 

outcomes.10 Interim results after recruiting 762 participants showed a nearly 50% decrease in 

hospitalisations and deaths with molnupiravir compared to placebo, resulting in molnupiravir 

authorisation for use by several regulatory bodies.11,12 However, the final results 

demonstrated a smaller effect (30% reduction in hospitalisations and deaths).10 The reason for 

this difference has been debated.13 Several Phase 3 trials have been conducted in India among 

non-hospitalized patients with reportedly mixed findings,14 but to date the full peer-reviewed 

results have not been published. The AGILE CST-2 trial conducted in 180 vaccinated and 
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unvaccinated participants showed that molnupiravir resulted in a faster time to a negative 

PCR test compared with placebo (8 days versus 11 days).15 

 

The effectiveness of molnupiravir in patients in the community who are multiply-vaccinated 

and at increased risk of morbidity and mortality from COVID-19 has not yet been 

established. We therefore aimed to determine the effectiveness of molnupiravir in reducing 

all-cause, non-elective hospital admissions and/or death within 28 days of randomisation in 

test-positive COVID-19 outpatients at higher risk of an adverse outcome in a UK population 

with high levels of SARS-CoV-2 vaccination. Ahead of a possible increase in COVID-19 

incidence over the coming winter months, important decisions need to be taken urgently 

about possible deployment of antiviral drugs, and awareness of the scope of forthcoming 

analyses and inviting early scrutiny and discussion may be helpful. We therefore report a 

preliminary analysis here; outstanding data linkage and site queries are ongoing pending data 

lock and final analysis.   

 

 

METHODS 

 

Study design and oversight 

We assessed the effectiveness of molnupiravir in the UK national, multi-centre, primary care, 

open-label, multi-arm, prospective, Platform Adaptive trial of NOvel antiviRals for eArly 

treatMent of covid-19 In the Community (PANORAMIC), which opened on December 8, 

2021, and is ongoing. The protocol is available on the trial website 

(https://www.panoramictrial.org). A “platform trial” allows multiple treatments for the same 

disease to be tested simultaneously. A master protocol defines prospective decision criteria for 
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stopping randomisation to interventions for futility, declaring interventions superior, or adding 

new interventions.16 Interventions evaluated in PANORAMIC include molnupiravir and 

nirmatrelvir/ritonavir. 

 

The UK Medicines and Healthcare products Regulatory Agency and the South Central-

Berkshire Research Ethics Committee approved the trial protocol. Online informed consent is 

obtained from all participants. The authors vouch for the accuracy and completeness of the data 

and for fidelity to the protocol. An independent Trial Steering Committee (TSC), and Data and 

Safety Monitoring Committee (DSMC) provide trial oversight. 

 

Participants 

People in the community were eligible if they were aged ≥50 years, or ≥18 years with 

comorbidities (supplementary appendix 1), had ongoing symptoms from COVID-19 that had 

started within the previous five days, and a positive polymerase chain reaction (PCR) or rapid 

antigen SARS-CoV-2 test within the past seven days. People were ineligible to be randomised 

to molnupiravir if they were pregnant or breastfeeding, were of childbearing potential and 

unwilling to use effective contraception, were already taking molnupiravir, or were allergic to 

molnupiravir. Patients at the highest risk of adverse outcomes with COVID in the UK have 

been advised to seek medical advice from special regional COVID specialist clinics to provide 

access to COVID antivirals or monoclonal antibodies, and were not the target population for 

PANORAMIC, although they were eligible. Potentially eligible people were screened, 

recruited, and enrolled in participating general practices, or online and telephonically with 

central trial teams across the UK.  

 

Randomisation and masking 
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Eligible, consenting participants were randomised by a suitably qualified and trained medical 

or research professional in equal allocation between molnupiravir and usual care using a 

secure, web-based randomisation system (Spinnaker). Randomisation was stratified by age 

(</≥ 50 years) and vaccination status (yes/no). Participants and members of the trial team 

responsible for recruitment/follow-up/monitoring of participants were aware of group 

assignment. The trial investigators and recruiting clinicians were kept blind to emerging 

results, with only unblinded statisticians and the independent members of the DSMC granted 

access to unblinded results until the decision was made to close recruitment to molnupiravir. 

   

Procedures 

Participants received usual care plus molnupiravir 800mg twice daily for 5 days, or usual care 

alone. Participants randomised to molnupiravir were urgently couriered a participant pack 

containing molnupiravir, dosing and safety information, and a pregnancy test (only for use by 

participants of child-bearing potential). Usual care participants were emailed/posted a trial 

information booklet. Usual care in the UK National Health Service for COVID-19 in the 

community is largely focused on managing symptoms with antipyretics.17 However, patients 

at very highest risk (very impaired immunity or extremely clinically vulnerable) are eligible 

for monoclonal antibodies (sotrovimab), intravenous antivirals (remdesivir), or oral antivirals 

(molnupiravir or nirmatrelvir/ritonavir) through the NHS.18 Prescriptions of monoclonal 

antibodies and antiviral agents other than a study drug in the course of usual care was permitted, 

and monoclonal antibody use was recorded in an online diary. Participants randomised to 

molnupiravir would not have received additional molnupiravir through the NHS; however, 

those randomised to usual care may have received molnupiravir through the NHS and this was 

recorded in the online diary.  
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Participants were followed up through an online, daily diary for 28 days after randomisation, 

supplemented with telephone calls to non-responders on days 7, 14 and 28. Participants were 

asked: to rate a variety of symptoms (e.g. fever, cough and breathlessness) on an ordinal scale 

(‘no problem,’ ‘mild problem,’ ‘moderate problem’ or ‘major problem’); whether they had 

been hospitalised or required contact with health and social services; how they were feeling on 

a scale of zero to ten (zero being the worst one can imagine, and ten being the best one can 

imagine); whether they felt fully recovered; whether they were taking over-the-counter 

medication; whether the number of people in the household with COVID-19 had changed; to 

confirm whether they had taken the antiviral agent (if applicable); and, at fortnightly intervals 

the EQ-5D-5L to assess their health-related quality of life. Participants could nominate a trial 

partner to help provide follow up data. We obtained consent to ascertain healthcare use 

outcome measure data from general practice and hospital records. Additional questions 

regarding longer term symptoms and healthcare use are asked at three and six months after 

randomisation; these results are not reported in this manuscript. 

 

Virology sub-study 

Between March 23, 2022 and April 27, 2022, enrolling participants were offered participation 

in an intensively and non-intensively sampled virology cohort. Those who took part were 

couriered European In-Vitro Diagnostic Devices Directive (CE-IVD) approved sampling kits 

and instructions for nasopharyngeal and dried blood spot self-sampling, with pre-paid postage 

and packaging, to post samples to the virology processing site. In the intensive sampling cohort, 

participants were asked to provide daily nasopharyngeal swabs for the first seven days, and on 

day fourteen (+/- 1 day). In the non-intensive sampling cohort, participants were asked to 

provide nasopharyngeal swabs on days one, five (+/- 1 day) and fourteen (+/- 1 day). 

Participants were asked to take the first sample on the day following randomization (usual care 
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group) or before the first dose of molnupiravir (molnupiravir group). All virology sampling 

participants were asked to take three finger-prick dried blood spot samples on days one, five 

(+/- 1 day) and fourteen (+/- 1 day).  

 

Outcomes  

The primary outcome measure was all-cause, non-elective hospital admission and/or death 

within 28 days of randomisation. Hospital admission was defined as at least one overnight stay 

in hospital, or at least one night in a ‘Hospital at Home’ programme after hospital assessment. 

Spending time during the course of a day in a hospital accident and emergency (A&E) unit that 

did not extend overnight was classified as an A&E attendance. An overnight stay in A&E was 

counted as an admission. Hospitalisation for a pre-existing condition, including elective 

procedures planned prior to trial entry, which had not worsened, did not contribute to our 

primary outcome measure.  

 

Secondary outcome measures included: time to self-reported recovery (TTR) defined as the 

first instance that a participant reported feeling fully recovered from the illness; time to early 

sustained recovery (recovered by day 14 and remained recovered until day 28); time to 

sustained recovery (date participant first reported recovery and subsequently remained well 

until 28 days); rating from 0-10 of how well participants felt; time to initial alleviation of 

symptoms (date symptoms first reported as minor or none); time to sustained alleviation of 

symptoms (date symptoms first reported as minor or none and subsequently remained minor 

or none until 28 days); time to initial reduction of severity of symptoms; contacts with health 

and social services; hospital assessment without admission; oxygen administration; new 

household COVID-19 infections; and, safety outcome measures.    
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Statistical analysis  

The sample size calculation and statistical analysis are detailed in the Adaptive Design Report 

and the Master Statistical Analysis Plan. The sample size was initially calculated based on a 

3% event rate in usual care and an intervention was expected to lower the hospitalization/death 

rate to 2% (i.e., 33% relative reduction); 5300 participants per group would be required with 

5% level of significance and 90% power. However, the proportion of participants admitted to 

hospital was lower than anticipated so the sample size calculation was revised to 16578 per 

group (90% power) and 12534 per group (80% power), assuming event rates of 1% and 0·67% 

in the usual care and treatment groups, respectively. 

 

The primary analysis population was defined as all eligible participants concurrently 

randomised to the intervention and usual care, according to the group they were allocated to 

regardless of deviation from the protocol.  

 

The primary outcome measure was analysed using a Bayesian logistic regression model, with 

weakly-informative Cauchy priors, regressed on treatment group, comorbidity, and 

stratification covariates (age, vaccination status). The success thresholds at final and interim 

analysis were pre-specified in the Adaptive Design Report and were dependent on the number 

of interims performed, which was a function of the speed of enrolment. If no interim analyses 

are performed (in the case of very fast enrolment) the success threshold at the final analysis is 

0.975. 

 

The sample size for the virology sub-study was based on simulations from a viral dynamic 

model from early 2020,19 which suggested that 30 patients per arm would detect a 2·5-fold 

increase in viral clearance (undetectable viral load at day seven, the primary outcome measure 
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for this sub-study) in patients who started therapy within five days of symptom onset (90% 

power; alpha 0·05). Clinical improvement may be associated with smaller decreases in viral 

load, and viral dynamic modelling leveraging time series viral load data can detect much 

smaller drug effect sizes.20 300 patients would provide a 95% probability of seeing at least one 

example of a SARS-CoV-2 mutation occurring in at least 1% of participants. 

 

Secondary time to event outcome measures were modelled using a Bayesian piecewise 

exponential model with weakly-informative normal priors and four time segments to estimate 

the hazard ratio for a treatment arm versus control, adjusting for age, vaccination status, and 

comorbidity status. For binary outcome measures with a low event rate, results were reported 

descriptively by treatment group and a Chi-square test or Fisher’s exact test used. Early 

sustained recovery was analysed using a Bayesian logistic regression model, with randomised 

group, age, vaccination status, and comorbidity status included as covariates.   

 

Missing data of primary outcome measure was 3%, which was less than 5%, therefore no pre-

specified imputation of missing data was carried out. 

 

Given that this is a pragmatic trial of a licensed medicine in its licensed population, we adopted 

a pharmacovigilance strategy and standard adverse event data were not routinely captured. Our 

strategy was to comprehensively capture safety data on serious adverse events and adverse 

events for which there is currently limited information (e.g., pregnancy). There was, however, 

a robust mechanism in place for participants to seek advice on the management of troublesome 

adverse events. 

 

Role of the funding source 
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The funder had no role in the study design, data collection, data analysis, data interpretation, 

or writing of the report.  

 

 

RESULTS 

 

Population 

 

The first participant was randomised on December 8, 2021, and randomization to molnupiravir 

was completed on April 27, 2022, by which time 25783 participants had been enrolled. 12821 

were allocated to molnupiravir plus usual care, and 12962 to usual care alone (Figure 1). Data 

were extracted on August 17 2022 and the 504 randomised nirmatrelvir/ritonavir plus usual 

care and usual care alone are not included in the analyses presented here.  

 

The mean age (range) of participants was 56·6 (18 to 99) years, and 17759/25783 (68·9%) had 

co-morbidities. 98·9% had at least one dose of a SARS-CoV-2 vaccine, and 94·4% had 

received at least three doses. Baseline characteristics were similar between groups (Table 1). 

 

Of 12432 participants randomised to molnupiravir who provided medication use information, 

95·4% (n=11857) reported taking molnupiravir for 5 days. 0·001% (n=19/12962) of usual care 

participants recorded receiving monoclonal antibody treatment out with PANORAMIC. 

 

The median duration of symptoms prior to randomisation was 2 days (IQR 1 – 3), the median 

number of days from symptom onset to starting to take the medication was 3 days (IQR 3 – 4), 

and 87% (11109/11997) received their medication within first 5 days from start of symptoms. 
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Primary Outcomes 

The proportion experiencing primary outcome measure events was less than 1% overall, and 

there was no evidence of a beneficial difference in hospitalisation/death between the groups 

(Table 2). There were 103/12516 (0·8%) hospitalisations/deaths in the molnupiravir group 

versus 96/12484 (0·8%) in usual care [adjusted odds ratio 1·06; 95% Bayesian credible interval 

(BCI) 0·80 – 1·40, probability of superiority 0·336]. Estimates were similar for all subgroups.  

 

Secondary outcomes 

The observed median (IQR) time-to-first-recovery from randomisation was 9 (5–23) days in 

molnupiravir and 15 (7–not reached) days in usual care. There was an estimated benefit of 4·2 

(95% BCI: 3·8 – 4·6) days in time-to-first-recovery (TTR) giving a posterior probability of 

superiority of >0.999 (estimated median TTR (10·3 [10·2 – 10·6] days vs 14·5 [14·2 – 14·9] 

days respectively; hazard ratio [95% BCI], 1·36 [1·3–1·4] days), which met the pre-specified 

superiority threshold (Table 2). Subgroup analysis demonstrated that this benefit was consistent 

across all studied groups.   

 

Compared to the usual care group, participants receiving molnupiravir more often reported: 

early sustained recovery (31·8% vs 22·6%; adjusted odds ratio 1·62 [95% BCI: 1·53 – 

1·72]); higher self-rating of wellness on a score of 0 to 10 at days 7, 14 and 28; reduced time 

to sustained recovery; reduced time to sustained alleviation of all symptoms; reduced time to 

reduction of symptom severity; fewer moderate or severe symptoms at day 7, 14 and 28 (e.g. 

cough, shortness of breath, loss of smell/taste and fatigue); and, there was generally less 

health care seeking in primary care in the molnupiravir group (e.g., any contact with GP 

services: 19·6% vs 23·7%, respectively), although A&E attendances were similar (Table 2). 
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The number of new infections over 28 days in the households of participants was similar in 

both groups (35·9% for molnupiravir, 36·7% for usual care).  

 

In the intensively sampled virology cohort, on Day 7, the SARS-CoV-2 virus was below 

detection levels in 7/34 (21%) in the molnupiravir group, and in 1/39 (3%) in the usual care 

group (p=0·039), and mean (SD) of log10(Viral load) was 3·82 (1·40) in the molnupiravir group 

and 4·93 (1·38) in the usual are group (p<0·001). This was similar in the less intensively 

sampled virology cohort at Day 7, but the viral loads detected at Day 14, although low in both 

groups, were on average slightly higher in the molnupiravir group. 

 

Regarding safety, 59 (0·4%) participants experienced serious adverse events in the 

molnupiravir group and 52 (0·4%) in usual care, with no serious adverse event definitely 

related to the intervention. 142 (1.1%) participants in the molnupiravir group withdrew due to 

adverse effects attributed to the medication. There were no adverse events of special interest. 

 

 

DISCUSSION 

This analysis from the largest randomised trial involving people vaccinated against SARS-

CoV-2 infection at increased risk of an adverse outcome in the community and unwell with 

COVID-19 found that molnupiravir did not reduce already low hospital admissions, but that 

participants provided with molnupiravir recovered by a median of six days sooner. 

Molnupiravir resulted in an improvement in early sustained recovery in about one in ten 

participants and reduced GP consultations. Faster patient reported recovery was consistent with 

a reduction in detectable virus and viral load in the studied subgroup on day seven among those 

who received molnupiravir.  

Electronic copy available at: https://ssrn.com/abstract=4237902



19 

 

 

Two living reviews of treatments for COVID-19; a World Health organisation (WHO) living 

guideline21 and a living review and network analysis that informs the WHO on drug 

treatments;22 identified six trials of molnupiravir. Of these trials, one was phase 1,7 another 

was phase 2a,2 one was the phase 3 MOVe-Out trial, 10 and three trials disclosed their data to 

the WHO (data were accessible to the review authors) but have not made their full findings 

publicly available. Concern has been raised regarding the lack of public sharing or formal 

publication of the findings of these three trials, along with nine others, all of which were 

conducted in India.23 The reviews found that molnupiravir probably reduces: hospitalisation 

(odds ratio 0·54; 95% CI: 0·30 to 0·90; n=5 trials); and, time to symptom resolution (-3·3 

days; 95% CI: - 4·8 days to -1·6 days; n=3 trials). The WHO therefore advises that 

molnupiravir may be of benefit in outpatients with mild-moderate COVID-19 at the highest 

risk of an adverse outcome. 21 

 

Prior to PANORAMIC, MOVe-OUT was the largest randomised trial of molnupiravir.10 

MOVe-OUT recruited 1,433 COVID-19 outpatients in over 20 countries to molnupiravir or 

placebo, with a primary outcome measure of all-cause hospitalisation or death within 29 days 

of enrolment.10 The median age of participants was 43 years (range 18-90 years), which is 

younger than the average of 56·6 years for participants in PANORAMIC. Similar to 

PANORAMIC, all participants had at least one risk factor for progression to serious illness 

(obesity – 73·7%, age > 60 years – 17·2%, Diabetes – 15·9%), and the same dose and 

duration of molnupiravir was used. However, participants in MOVe-OUT were unvaccinated, 

whilst most UK adults are now multiply-vaccinated (primary course plus one or two 

boosters).24 Furthermore, Delta, Gamma and Mu SARS-CoV-2 variants were most 

commonly seen in the MOVe-OUT trial,25 whereas the predominant variant in circulation in 
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the UK has been Omicron since recruitment to PANORAMIC commenced in December 

2021. 26 

 

In contrast to PANORAMIC, the MOVe-OUT trial investigators found that molnupiravir 

statistically significantly reduced the risk of hospitalisation or death compared with placebo 

(risk difference, −3·0 %; 95% CI: −5·9 % to −0·1%).10 Of note, the observed benefit on 

hospitalisations/deaths in MOVe-OUT was reduced in the analysis from full trial dataset 

compared with the initial interim results, and analysis of the post-interim data in isolation did 

not suggest a beneficial impact of molnupiravir on this outcome measure.13 The MOVe-Out 

investigators have considered many possible explanations, including: changes in the 

prevailing pandemic conditions and circulating SARS-CoV-2 variants; recruitment from sites 

in new regions with different hospitalisation policies; and, recruitment of participants with 

less severe illness. 10 

 

In the placebo-controlled MOVe-OUT trial, molnupiravir statistically significantly increased 

sustained recovery from anosmia (hazard ratio 1·20; 95% CI: 1·01 to 1·43) and fatigue 

(hazard ratio 1·15; 95% CI: 1·01 to 1·31), but not other symptoms.10 In PANORAMIC, 

molnupiravir helped alleviate all of symptoms measured, including fever, cough, fatigue, 

muscle ache, diarrhoea, headache, loss of taste and smell, dizziness and feeling generally 

unwell, and shortened the time to self-reported. Molnupiravir may have shortened the time to 

resumption of normal activities, since the time that normal activities are affected is closely 

related to the duration of feeling unwell, but we did not measure this outcome directly.27,28 

Differences in recovery outcomes between MOVe-OUT and PANORAMIC may have arisen 

from the open design of PANORAMIC. The proportion experiencing adverse events was 

similar in PANORAMIC and MOVe-OUT.   
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Exploratory analyses from MOVe-OUT found that molnupiravir was associated with a 

greater reduction in mean viral load from baseline to days three, five and ten, compared with 

placebo. Furthermore, the AGILE CST 2 placebo-controlled trial of 180 participants (both 

vaccinated and unvaccinated) demonstrated a faster time to a negative PCR test (8 days 

versus 11 days) with molnupiravir.15 These findings are consistent with the findings from 

PANORAMIC of a reduction in viral detection and load in a subgroup of the trial cohort with 

molnupiravir compared with usual care at day 7.  

 

PANORAMIC is the largest randomised trial of novel antiviral agents to date, recruiting over 

26,000 participants by 4 October 2022 with test-positive SARS-CoV-2 early on in their 

illness. We achieved ascertainment of 97% for the primary outcome measure. Due to the 

large sample size, we have been able to conduct subgroup analyses with good precision 

around effect size estimates to determine populations in which molnupiravir is most likely to 

have benefit. Participants were randomised a mean of 2 days after symptom onset, and nearly 

90% reported beginning their treatment course within 5 days of symptoms onset.   

 

While it is critical to ensure that patients who are likely to benefit receive treatment with 

antiviral agents, using these precious medicines for patients who are unlikely to benefit 

carries the risk of driving resistance, wasting resources, and exposing people unnecessarily to 

harm. Due to the potential mutagenic properties of molnupiravir, there is a theoretical risk 

that administering this drug on a large scale could lead to new SARS-CoV-2 variants. This is 

being evaluated through the PANORAMIC trial’s virology sub-study. However, animal 

studies suggest that viral mutations induced by molnupiravir are likely to lead to reduced 

viral viability, and that there is low susceptibility to development of resistance.29,30 Analysis 
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of mutation frequency and the infectivity of persisting strains after molnupiravir use is 

ongoing and will be reported separately.  

 

Theoretical risks have been raised regarding the potential for molnupiravir to cause 

mutagenesis in human cells.31 Evidence of bone and cartilage toxicity was found in an animal 

study in which molnupiravir was administered for three months and at five times the dose; 

however, this effect was not replicated in other animal studies in which molnupiravir was 

administered at even higher doses (up to 19 times the normal human dose) for up to a 

month.32 No impairment of fertility was identified when molnupiravir was administered to 

rats at up to six times the usual dose that would be given to humans.32 On the basis of all 

available evidence, the risk of human genotoxicity was deemed low by the Medicines and 

Healthcare products Regulatory Agency (MHRA).33 Nonetheless, we incorporated safety 

measures in the trial, including: inclusion of adult participants only; exclusion of 

breastfeeding patients and those with known/suspected pregnancy; exclusion of participants 

of childbearing potential who were not willing to use effective contraception for the 

following 28 days; a pregnancy test to confirm non-pregnancy of participants of child-bearing 

potential; and, confirmation of a negative pregnancy through a safety call to the participant 

shortly after enrolment. We additionally would have recorded pregnancies occurring within 

28 days of enrolment as adverse events of special interest with any such participants followed 

up until the outcome of their pregnancy was known. The numbers citing drug side effects as a 

reason for discontinuation was recorded; a small proportion stopped the drug and an even 

smaller proportion (just over 1%) did so because of side effects. We found few serious 

adverse events, with none definitely related to molnupiravir.  
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Molnupiravir is an orally administered drug with no known important drug interactions, and 

therefore, if effective, has potential for widespread distribution and use. Patients with 

COVID-19 who were extremely clinically vulnerable, whilst eligible for participation in 

PANORAMIC, were able to access monoclonal antibody and antiviral treatment directly 

from the NHS: our findings may therefore be less applicable to patients in this highest risk 

category. Our health economics analysis is ongoing, and we are continuing to evaluate the 

longer-term economic implications of molnupiravir administration through collection of 

outcome measure data at three and six months. 

 

We are also studying the effect of COVID-19 on longer-term symptoms, namely long 

COVID. Long COVID syndrome may affect up to 43% of people who experience acute 

COVID-19,34 and typically causes a range of physical and psychological symptoms.35 There 

is limited research evaluating the effect of treatments given during acute COVID-19 illness 

on longer term outcomes,36 and to date, no published data on the effect of molnupiravir 

administration on long-term outcomes. Given the demonstrated improvement in time to 

recovery of all symptoms, we await with interest the analysis of long COVID comparing 

those treated with molnupiravir and usual care. 

 

The design of PANORAMIC breaks with the traditional trial paradigm in which the 

“participant comes to the research.” The molnupiravir comparison in PANORAMIC allowed 

“research to be taken to the patient,” with remote recruitment of participants possible from all 

four UK nations, irrespective of where people live or receive their healthcare. This is 

important, as research suggests that the low representation of people from diverse and ethnic 

minority backgrounds is because their access to research is more difficult.37 The ability of 

participants to be recruited, enrolled and followed up without having to leave their homes 
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reduces the burden of trial procedures on participants and reduces spread. PANORAMIC 

strives to be a ‘democratic’ trial, with a proactive outreach strategy, led by the trial’s national 

pharmacy, and inclusion and diversity lead, with the support of UK-wide pharmacy networks, 

to actively promote the trial UK-wide and to people from all backgrounds. This includes 

people from ethnic minority background and people residing in areas of higher deprivation, 

who may be disproportionately affected by COVID-19, yet also traditionally poorly 

represented in clinical trials. Participants living in areas with the most deprived quintile of the 

Index of Multiple Deprivation was around 10%, and about 30% lived the least deprived 

areas; this may be explained by large numbers being recruited after self-screening and follow 

up online. The proportion of participants from ethnic minority origin was nearly 6%; the 

mean age of our participants was 56.6 years and as there are proportionally fewer people of 

ethnic minority origin in older age groups in the UK, 38 this is largely representative of the 

general population. 

 

The open-label design means that we cannot estimate the proportion of the positive effect of 

molnupiravir on symptoms resulting from any placebo effect. However, the objective primary 

outcome measure in PANORAMIC (non-elective hospitalisation and/or death) is unlikely to 

be affected by a placebo effect. Furthermore, the virology sub-study found reduced duration 

of viral RNA detection in nasal swabs with molnupiravir at day 7, which is in line with self-

reported reduction in illness duration. In keeping with pragmatic trial design, PANORAMIC 

is designed to be more closely reflective of real-world practice; 39 our results are more likely 

to reflect what would happen if molnupiravir were introduced into routine clinical practice 39 

and facilitate a more realistic cost-effectiveness and cost utility assessment. Of note, findings 

from our open label PRINCIPLE trial of repurposed drugs for community treatment of 

COVID-19 has found no difference in outcome measures relying on participants’ self-

reported recovery for several treatments. 40-42  
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This preliminary analysis involving people vaccinated against SARS-CoV-2 infection at 

increased risk of an adverse outcome in the community and unwell with COVID-19 found that 

molnupiravir did not reduce already low hospital admission, but that molnupiravir resulted in 

faster time to recovery, earlier sustained recovery, reduced contact with GP services, and 

reduced viral detection and viral load. These benefits need to be considered in the context of 

the prevailing disease, burden on healthcare services, social circumstances, cost-effectiveness, 

and opportunity costs. 
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Figure 1 Participant flow diagram   
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Figure 2 Time to first reported recovery 
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Figure 3 Forest plot of subgroup analysis of hospitalization/death  
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Figure 4 Forest plot of subgroup analysis of time to recovery 
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Table 1 Baseline characteristics of participants by treatment group 

 Molnupiravir 

(N=12821) 

Usual Care 

(N=12962) 

OVERALL 

(N=25783) 

Age, mean(SD) 56·7 (12·5)  56·5 (12·7)  56·6 (12·6)  

Sex, n(%)    

Female 7451 (58%) 7650 (59%) 15101 (59%) 

Male 5367 (42%) 5308 (41%) 10675 (41%) 

Other 3 (<1%) 4 (<1%) 7 (<1%) 

Days from randomisation to reporting receipt of 

medication for those with day 1 to 7 diaries*, 

median(IQR)  

1.0 (1.0 to 2.0)  1.0 (1.0 to 2.0) 

Days from start of symptoms to taking medication for 

those with day 1 to 7 diaries*, median(IQR) 

3·0 (3·0 to 4·0)   3·0 (3·0 to 4·0)  

Missing, n(%) 824 (3%)  
 

Ethnicity category, n(%)    

White 12088 (94%) 12182 (94%) 24270 (94%) 

Asian 366 (3%) 434 (3%) 800 (3%) 

Mixed Race 203 (2%) 189 (2%) 392 (2%) 

Black 78 (<1%) 77 (<1%) 155 (<1%) 

Other 86 (<1%) 80 (<1%) 166 (<1%) 

NHS priority category, n(%)    

Aged ≥80  259 (2·%) 272 (2%) 531 (2%) 

Aged ≥75 and <80  539 (4%) 577 (5%) 1116 (4%) 

Aged ≥70 and <75 OR Aged ≥18 and <70 and 

clinically extremely vulnerable  

1117 (9%) 1114 (9%) 2231 (9%) 

Aged ≥65 and <70 and not clinically extremely 

vulnerable  

1496 (12%) 1464 (11%) 2960 (12%) 

Aged ≥18 and <65 in an at-risk group  6541 (51%) 6591 (51%) 13132 (51%) 

Aged ≥60 and <65 and not clinically extremely 

vulnerable or in an at-risk group  

746 (6%) 768 (6%) 1514 (6%) 

Aged ≥55 and <60 and not clinically extremely 

vulnerable or in an at-risk group  

997 (8%) 1063 (8%) 2060 (8%) 

Aged ≥50 and <55 and not clinically extremely 

vulnerable or in an at-risk group  

1126 (9%) 1113 (9%) 2239 (9%) 

Predicted risk quintile, n(%)    

1 (lowest risk) 2491 (19%) 2558 (20%) 5049 (20%) 

2 2679 (21%) 2636 (20%) 5315 (21%) 

3 2524 (20%) 2660 (21%) 5184 (20%) 

4 2784 (22%) 2767 (21%) 5551 (22%) 

5 (highest risk) 2343 (18%) 2341 (18%) 4684 (18%) 

Confirmed PCR positive, n(%) 5965 (46%) 5902 (46%) 11867 (46%) 

IMD quintile, n(%)    

(Most deprived) 1 1234 (10%) 1182 (9%) 2416 (9%) 

2 1913 (15%) 1956 (15%) 3869 (15%) 

3 2569 (20%) 2592 (20%) 5161 (20%) 

4 3216 (25%) 3213 (25%) 6429 (25%) 

(Least deprived) 5 3839 (30%) 3960 (31%) 7799 (30%) 

Missing, n(%) 50 (<1%) 59 (<1%) 109 (<1%) 

Received vaccination, n(%) 12678 (99%) 12830 (99%) 25508 (99%) 

Number of vaccine doses, n(%)    

1 87 (<1%) 88 (<1%) 175 (0<1%) 

2 519 (4%) 458 (4%) 977 (4%) 

3 11836 (92%) 12044 (93%) 23880 (93%) 

4 236 (2%) 240 (2%) 476 (2%) 

Missing, n(%) 143 (1%) 132 (1%) 275 (1%) 
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 Molnupiravir 

(N=12821) 

Usual Care 

(N=12962) 

OVERALL 

(N=25783) 

Smoker, n(%) 795 (6%) 805 (6%) 1600 (6%) 

Baseline Symptoms    

Shortness of breath, n(%)    

No problem 6111 (48%) 6125 (47%) 12236 (48%) 

Minor problem 4514 (35%) 4684 (36%) 9198 (36%) 

Moderate problem 1936 (15%) 1896 (15%) 3832 (15%) 

Major problem 260 (2%) 257 (2%) 517 (2%) 

Fatigue, n(%)    

No problem 1251 (10%) 1216 (9%) 2467 (10%) 

Minor problem 4721 (37%) 4853 (37%) 9574 (37%) 

Moderate problem 5083 (40%) 5127 (40%) 10210 (40%) 

Major problem 1766 (14%) 1766 (14%) 3532 (14%) 

Muscle ache, n(%)    

No problem 3479 (27%) 3425 (26%) 6904 (27%) 

Minor problem 4504 (35%) 4791 (37%) 9295 (36%) 

Moderate problem 3763 (29%) 3684 (28%) 7447 (29%) 

Major problem 1075 (8%) 1062 (8%) 2137 (8%) 

Vomiting, n(%)    

No problem 10440 (81%) 10503 (81%) 20943 (81%) 

Minor problem 1847 (14%) 1913 (15%) 3760 (15%) 

Moderate problem 478 (4%) 477 (4%) 955 (4%) 

Major problem 56 (<1%) 69 (<1%) 125 (<1%) 

Diarrhoea, n(%)    

No problem 10600 (83%) 10732 (83%) 21332 (83%) 

Minor problem 1649 (13%) 1681 (13%) 3330 (13%) 

Moderate problem 471 (4%) 457 (4%) 928 (4%) 

Major problem 101 (<1%) 92 (<1%) 193 (<1%) 

Loss of smell or taste, n(%)    

No problem 9066 (71%) 9402 (73%) 18468 (72%) 

Minor problem 2484 (19%) 2368 (18%) 4852 (19%) 

Moderate problem 825 (6%) 800 (6%) 1625 (6%) 

Major problem 446 (4%) 392 (3%) 838 (3%) 

Headache, n(%)    

No problem 2702 (21%) 2820 (22%) 5522 (21%) 

Minor problem 5194 (41%) 5215 (40%) 10409 (40%) 

Moderate problem 3783 (30%) 3838 (30%) 7621 (30%) 

Major problem 1142 (9%) 1089 (8%) 2231 (9%) 

Dizziness, n(%)    

No problem 8446 (66%) 8382 (65%) 16828 (65%) 

Minor problem 3087 (24%) 3295 (25%) 6382 (25%) 

Moderate problem 1096 (9%) 1087 (8%) 2183 (9%) 

Major problem 192 (2%) 198 (2%) 390 (2%) 

Abdominal pain, n(%)    

No problem 10391 (81%) 10440 (81%) 20831 (81%) 

Minor problem 1834 (14%) 1920 (15%) 3754 (15%) 

Moderate problem 524 (4%) 542 (4%) 1066 (4%) 

Major problem 72 (<1%) 60 (<1%) 132 (<1%) 

Generally unwell, n(%)    

No problem 525 (4%) 535 (4%) 1060 (4%) 

Minor problem 5028 (39%) 5145 (40%) 10173 (40%) 

Moderate problem 5789 (45%) 5838 (45%) 11627 (45%) 

Major problem 1479 (12%) 1444 (11%) 2923 (11%) 

Fever, n(%)    

No problem 5670 (44%) 5765 (45%) 11435 (44%) 
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 Molnupiravir 

(N=12821) 

Usual Care 

(N=12962) 

OVERALL 

(N=25783) 

Minor problem 4813 (38%) 4955 (38%) 9768 (38%) 

Moderate problem 2107 (16%) 2042 (16%) 4149 (16%) 

Major problem 231 (2%) 200 (2%) 431 (2%) 

Cough, n(%)    

No problem 1410 (11%) 1343 (10%) 2753 (11%) 

Minor problem 6153 (48%) 6384 (49%) 12537 (49%) 

Moderate problem 4502 (35%) 4509 (35%) 9011 (35%) 

Major problem 756 (6%) 726 (6%) 1482 (6%) 

Wellness score, mean(SD)  5·1 (1·7)  5·2 (1·7)  5·1 (1·7)  

People in household, n(%)    

0 1660 (13%) 1660 (13%) 3320 (13%) 

1 6113 (48%) 6019 (46%) 12132 (47%) 

2 2129 (17%) 2176 (17%) 4305 (17%) 

3 1765 (14%) 1979 (15%) 3744 (15%) 

4 808 (6%) 772 (6%) 1580 (6%) 

Taking inhaled corticosteroids, n(%) 2990 (23%) 3152 (24%) 6142 (24%) 

Taking inhaled corticosteroids for COVID, n(%) 183 (1%) 158 (1%) 341 (1%) 

Monoclonal antibodies for COVID, n(%) 26 (<1%) 19 (<1%) 45 (<1%) 

Comorbidities    

Lung disease, n(%) 3014 (24%) 3171 (25%) 6185 (24%) 

Heart disease, n(%) 1000 (8%) 957 (7%) 1957 (8%) 

Kidney disease, n(%) 227 (2%) 253 (2%) 480 (2%) 

Liver disease, n(%) 159 (1%) 144 (1%) 303 (1%) 

Neurological disease, n(%) 430 (3%) 438 (3%) 868 (3%) 

Learning disability, n(%) 36 (<1%) 27 (<1%) 63 (<1%) 

Down's syndrome', n(%) 24 (<1%) 30 (<1%) 54 (<1%) 

Diabetes, n(%) 1483 (12%) 1512 (12%) 2995 (12%) 

Weakened immune system, n(%) 1125 (9%) 1070 (8%) 2195 (9%) 

Transplant recipient, n(%) 57 (<1%) 71 (<1%) 128 (<1%) 

Obesity, n(%) 1968 (15%) 1944 (15%) 3912 (15%) 

Mental illness, n(%) 198 (2%) 220 (2%) 418 (2%) 

Hypertension, n(%) 2880 (23%) 2902 (22%) 5782 (22%) 

Other vulnerability, n(%) 2295 (18%) 2341 (18%) 4636 (18%) 
*Median and interquartile range presented for non-normally distributed variables. 
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Table 2: Primary and Secondary Outcomes 

   Molnupiravir 

 

Usual Care 

 

Estimated treatment effect 

(95% BCI/CI) 

Estimated benefit 

(95% BCI) 

Pr(Superiority)/ 

P-value 

Primary outcomes      

Number of hospitalisation 102 93    

Number of death 2 5    

Hospitalisation/death at 28 days, n (%) 103/12516 (0·8%) 96/12484 (0·8%) 1·06 (0·80 to 1·40)*  0·34* 

      

 Secondary outcomes      

First reported recovery, n/N (%) 9741/12432 (78%) 8376/12151 (69%)    

Time to first reported recovery (days), median (IQR) 9 (5 to 23) 15 (7 to not reached) 1·36 (1·32 to 1·40)† 4·17 (3·78 to 4·58)† >0·999† 
Early sustained recovery, n/N (%) 3631/11411 (32%) 2446/10826 (23%) 1·62 (1·53 to 1·72)‡  >0·999‡ 

Sustained recovery, n/N (%) 8558/12432 (69%) 7304/12151 (60%)    

Time to sustained recovery (days), median (IQR) 21 (10 to not reached) 24 (14 to not reached) 1·24 (1·21 to 1·28)† 3·80 (3·25, 4·31)† >0·999† 
Alleviation of all symptoms, n/N (%) 9000/9689 (93%) 8352/9407 (89%)    

Time to alleviations of all symptoms (days), median (IQR) 4 (2 to 7) 4 (2 to 9) 1·18 (1·15 to 1·22)† 0·66 (0·54, 0·78)† >0·999† 

Sustained alleviation of all symptoms, n/N (%) 8134/9689 (84%) 7383/9407 (79%)    
Time to sustained alleviation of all symptoms (days), median 

(IQR) 

9 (3 to 23) 12 (4 to 25) 1·16 (1·13 to 1·20)† 2·01 (1·58, 2·45)† >0·999† 

Initial reduction of severity of symptoms, n/N (%) 10073/11954 (84%) 8862/11555 (77%)    
Time to initial reduction of severity of symptoms (days), 

median (IQR) 

8 (5 to 18) 12 (7 to 24) 1·30 (1·26 to 1·34)† 2.35 (2.02 to 2.69) † >0·999† 

Rating of how well participant feels (0 worst, 10 best), mean 

(SD) [n] 

     

Day 7 7·3 (1·7) [11857] 6·8 (1·8) [11233] 0·5 (0·5 to 0·6)§  <0·001§ 

Day 14 7·9 (1·7) [11524] 7·6 (1·7) [10740] 0·3 (0·2 to 0·3)§  <0·001§ 
Day 21 8·2 (1·6) [10761] 8·0 (1·7) [9698] 0·2 (0·1 to 0·2)§  <0·001§ 

Day 28 8·4 (1·5) [10658] 8·3 (1·6) [9777] 0·2 (0·1 to 0·2)§  <0·001§ 

New infections in household 3890/10823 (36%) 3874/10557 (37%) 0·96 (0·91 to 1·02)*  0·90* 
Any contact with NHS 111, n/N (%) 584/12431 (5%) 778/12145 (6%) 0·72 (0·64 to 0·80)*  >0·999* 

Any contact with GP, n/N (%) 2432/12431 (20%) 2879/12146 (24%) 0·77 (0·73 to 0·82)*  >0·999* 

Any contact with ambulance service (not hospitalised), n/N (%) 344/12426 (3%) 331/12131 (3%) 1·02 (0·87 to 1·180) *  0·43* 
Any contact with community nurse, n/N (%) 42/550 (8) 53/543 (10) 0·78 (0·53 to 1·15)*  0·76* 

Any contact with physiotherapist, n/N (%) 22/786 (3) 22/797 (3) 1·01 (0·57 to 1·82)*  0·0004* 

Any contact with counsellor, n/N (%) 50/774 (7) 73/785 (9) 0·69 (0·49 to 0·98)*  0·89* 
Any contact with social worker 27/12431 (<1%) 32/12142 (<1%) 0·84 (0·49 to 1·36)*  0·79* 

Any contact with home carer 89/12430 (<1%) 95/12140 (<1%) 0·91 (0·67 to 1·20)*  0·77* 

Any contact with occupational therapist 261/12430 (2%) 240/12142 (2%) 1·07 (0·89 to 1·27)*  0·25* 

Any contact with hospital A&E 708/12431 (6%) 674/12143 (6%) 1·03 (0·92 to 1·14)*  0·32* 

Any contact with respiratory outpatient clinic 234/12431 (2%) 252/12141 (2%) 0·90 (0·75 to 1·07)*  0·88* 
Any contact with hospital at home for COVID-19 352/12431 (3%) 431/12142 (4%) 0·79 (0·68 to 0·90)*  >0·999* 

Any contact with other services 584/12431 (5%) 647/12141 (5%) 0·87 (0·77 to 0·97)*  0·99* 

      

Virology outcomes      

Intensive Samples      

 Viral load below detection level, n/N (%)      
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   Molnupiravir 

 

Usual Care 

 

Estimated treatment effect 

(95% BCI/CI) 

Estimated benefit 

(95% BCI) 

Pr(Superiority)/ 

P-value 

Day 2 1/33 (3%) 0/38 (0%) -   

Day 3 1/34 (3%) 0/38 (0%) -   
Day 4 2/34 (6%) 0/39 (0%) -   

Day 5 5/28 (15%) 0/38 (0%) -   

Day 6 6/33 (18%) 1/39 (3%) 11·50 (1·07, 123·87) ¶  0·044¶ 
Day 7 7/34 (21%) 1/39 (3%) 20·72 (1·12, 102·23) ¶  0·039¶ 

 log10Viral load, mean(SD)      

Day 2 6·66 (1·59) 7·11 (1·04) -0·48 (-0·98 to 0·01)**  0·056** 
Day 3 6·07 (1·48) 6·47 (1·07) -0·42 (-0·92 to 0·07)**  0·092** 

Day 4 5·32 (1·61) 5·87 (1·21) -0·56 (-1·04 to -0·07)**  0·026** 

Day 5 4·45 (1·52) 5·82 (1·08) -1·41 (-1·91 to -0·92)**  <0·001** 

Day 6 4·12 (1·50) 5·32 (1·28) -1·23 (-1·72 to -0·73)**  <0·001** 

Day 7 3·82 (1·40) 4·93 (1·38) -1·11 (-1·60 to -0·63)**  <0·001** 

All Samples      
Viral load below detection level, n/N (%)      

Day 5 20/238 (8%) 8/280 (3%) 5·78 (1·70 to 19·62) ††  0·005†† 

Day 7 ll 7/35 (20%) 2/40 (5%) 14·01 (1·06 to 184·75) ††  0·045†† 
Day 14 96/203 (47%) 134/241 (56%) 0·60 (0·31 to 1·14) ††  0·12†† 

log10Viral load, mean(SD)      

Day 5 4·88 (1·51) 5·89 (1·41) -1·06 (-1·27 to -0·85)**  <0·001** 
Day 7  3·86 (1·40) 4·85 (1·45) -1·11 (-1·65 to -0·57)**  <0·001** 

Day 14 2·72 (1·33) 2·41 (1·05) 0·27 (0·06 to 0·52)**  0·015** 

* Bayesian logistic regression model adjusted for age, vaccination status, and comorbidity at baseline, with 95% Bayesian credible interval. Odds Ration < 1 favours molnupiravir. Pr(Superiority) is the 
probability of superiority and treatment superiority is declared if Pr(superiority) ≥ 0·975 versus usual care. 

†Estimated benefit in median time to recovery derived from a Bayesian piecewise exponential model adjusted for age and comorbidity at baseline, with 95% Bayesian credible interval. A positive value 

in estimated benefit in median time to recovery (or HR > 1) corresponds to a reduction in time to recovery in days in molnupiravir compared to Usual Care. Pr(Superiority) is the probability of 
superiority and treatment superiority is declared if Pr(superiority) ≥ 0.975 versus usual care. 

‡ Bayesian logistic regression model adjusted for age, vaccination status, and comorbidity at baseline, with 95% Bayesian credible interval. Odds Ration > 1 favours molnupiravir. Pr(Superiority) is the 

probability of superiority and treatment superiority is declared if Pr(superiority) ≥ 0·975 versus usual care. 
§ Linear mixed effect model adjusted for age, comorbidity and vaccination status· Participant fitted as a random effect. Estimated mean difference > 0 favours molnupiravir. Frequentist model estimates 

display P-value rather than a probability, P < 0.05 indicates statistical significance versus usual care. 

ll Virology primary outcome 
¶ Firth logistic regression adjusting for sex, age, and baseline log10(viral load)· Adjusted OR > 1 favours molnupiravir. Frequentist model estimates display P-value rather than a probability. P < 0.05 

indicates statistical significance versus usual care. 

**Mixed effect model adjusting for sex, age, and baseline log10(viral load); adjusted difference < 0 favours molnupiravir. Frequentist model estimates display P-value rather than a probability. P < 0.05 
indicates statistical significance versus usual care. 

†† Mixed effect logistic regression model adjusting for sex, age, and baseline log10(viral load); adjusted OR > 1 favours molnupiravir

Electronic copy available at: https://ssrn.com/abstract=4237902



43 

 

 

Electronic copy available at: https://ssrn.com/abstract=4237902


