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B.1 Decision problem, description of the technology and

clinical care pathway

Key summary points

Disease overview and burden

Since the emergence of the novel coronavirus designated SARS-CoV-2 in 2020, the
disease, also known as COVID-19 remains a concern, particularly for patients with risk
factors for severe illness who remain vulnerable to infection.

Between 3.9 and 5.3 million people in the UK may be at high risk of progression to
severe COVID-19, based on the definition used.

Severe COVID-19 often requires hospitalisation, where both the frequency and
duration of stay increases with age and number of comorbidities.

Hospitalisation for COVID-19 is notably detrimental to patient quality of life, mental
health and an increased risk for nosocomial infections.

Unnecessary hospitalisations are costly, place additional burden on the NHS while it
continues to deal with impacts of the pandemic and may increase the risk of onward

transmission within the health system and across vulnerable groups.

Clinical pathway of care

There is a need for a simple to administer, cost-effective, treatment in patients with
mild to moderate COVID-19 at risk of severe illness that can also be used safely in
patients with severe renal and hepatic impairment or who are taking other
medications.

For patients at risk of developing severe COVID-19, nirmatrelvir plus ritonavir and
sotrovimab are the only treatments currently recommended for high-risk non-
hospitalised patients. However, both are associated with limitations; namely,
contraindications and drug-drug interactions for nirmatrelvir plus ritonavir, and
uncertain clinical effectiveness and specialised administration for sotrovimab.
Molnupiravir can provide an alternative to current treatments and is already approved
for patients with mild to moderate COVID-19 at risk of severe illness.

Healthcare practitioners who provide antiviral treatment have highlighted an
underserved group of patients at risk of severe disease who remain without care
options early on for mild to moderate disease due to contraindications to nirmatrelvir
plus ritonavir and either falling outside the sotrovimab recommendation or unable to
attend a clinical service for sotrovimab infusion.

Within the current clinical pathway, molnupiravir may be placed as an alternative

treatment to current options for COVID-19 patients at high risk of severe illness
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according to either of the two commonly accepted criteria. Molnupiravir is the only
viable alternative for those patients that are currently unable to receive the

recommended options due to clinical or other considerations.

B.1.1 Decision problem

The single technology appraisal that is the focus of the company submission evaluates the
clinical and cost-effectiveness of molnupiravir in the treatment of patients with mild to
moderate COVID-19 at risk of developing severe illness. Molnupiravir has a conditional
marketing authorisation in Great Britain for adults with a positive SARS-CoV-2 diagnostic

test and who have at least one risk factor for developing severe illness."

The final scope for molnupiravir was issued by the National Institute for Health and Care
Excellence (NICE) in April 2024i. The company submission (CS) deviates from the NICE
scope to accommodate patients who, based on current recommendations from NICE, are
not eligible for recommended treatment options. Clinical advice to MSD is that there remains
a group of patients that would not meet the criteria for treatment with either nirmatrelvir plus

ritonavir or sotrovimab, as outlined in Section B.1.3.2, and are therefore currently eligible for

“no treatment”.® As such “no treatment” has been included as a comparator to
molnupiravir.®? The key evidence in the CS is based on the results of the phase Il/IlI
randomised controlled trial, MOVe-OUT, which evaluated the safety and efficacy of
molnupiravir versus placebo in non-hospitalised patients with a positive SARS-CoV-2
diagnostic test and at least one underlying medical condition associated with an increased
risk of severe illness from COVID-19. In addition, real-world evidence is presented to support
the clinical efficacy data derived from MOVe-OUT. The decision problem addressed in this

submission is summarised in Table 1.

"N.B. no limitations have been made on the mode of diagnosis
i Molnupiravir for treating COVID-19 [ID6340]: https://www.nice.org.uk/guidance/indevelopment/gid-ta11409
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Table 1. The decision problem

Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

Population Mild to moderate COVID-19 in adults with a positive | As per final scope N/A
SARS-CoV-2 diagnostic test and who have at least
one risk factor for developing severe illness

Intervention Molnupiravir As per final scope N/A

Comparator(s)

Established clinical management without
molnupiravir including:

e Nirmatrelvir plus ritonavir

e  Sotrovimab for people for whom nirmatrelvir
plus ritonavir is contraindicated or unsuitable

e Remdesivir (subject to NICE evaluation)

As per final scope, with the addition of placebo orno
active treatment as a comparator on the basis of
clinical expert feedback that there remains a group
of patients that may not receive either nirmatrelvir
plus ritonavir or sotrovimab, for reasons explained in
Section B.1.3.2.

The final NICE recommendation for
remdesivirin the management of COVID-
19 limits its use to the in-patient setting,
for either mild-to-moderate or severe
COVID-19 (TA971).

Clinical experts have fed back to MSD
that remdesiviris occasionally used in the
treatment of patients with incidental
COVID-19 acquired whilst in hospital for
reasons not related to COVID-19, as per
the previous NHS-E clinical
commissioning policy.?3)

MSD have included remdesivir as a
comparator of interestin the networks of
evidence for comparative clinical
effectiveness in outpatients with COVID-
19. However, as remdesivir can only be
given to patients in hospital, the only
situation in which the comparison with
molnupiravir is relevantis in incidental
COVID-19.

Additionally, given the limitation to
inpatient use only, MSD note that the
impact of remdesivir on the key clinical
outcome of rate of hospitalisation is not
relevant to the pharmacoeconomic
assessment of specified comparators.

MSD take the view that the outpatient
data for remdesivir may be used to infer
the relative clinical effectiveness as to our
knowledge there is no study reporting on
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

the effects of treatments for incidental
COVID-19 acquired in hospital.

MSD present estimates for molnupiravir
versus placebo or no treatment, as we
consider that there is a group of patients
who fall outside the criteria for treatment
with nirmatrelvir plus ritonavir and
sotrovimab, and who thus do not currently
receive treatment for mild/moderate
disease unless they deteriorate and are
subsequently hospitalised.

Outcomes

The outcome measures to be considered include:
e Mortality
e Requirement for respiratory support
e Time to recovery
e Hospitalisation (requirement and duration)
e Time to return to normal activities

e Virological outcomes (viral shedding and viral
load)

e  Symptoms of post-COVID-19 syndrome
e Adverse effects of treatment
e Health-related quality of life

e Mortality
e Requirement for respiratory support

e Time to recovery (referred to as ‘length of
stay’ in the model)

e Hospitalisation (requirement and duration)
e Health-related quality of life
e Adverse effects of treatment

Data did not allow for the following
outcome measures to be included:
e Time to return to normal activities

e Virological outcomes (viral shedding
and viral load)

e  Symptoms of post-COVID-19
syndrome
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

Subgroups to
be considered

If evidence allows, the following subgroups will be
considered:

People with risk factors for severe COVID-19
as described in TA878

People with broader risk factors for severe
COVID-19 than those described in TA878
which may include:

o Age as arisk factor (forexample age over
50 years with one risk factor for severe
illness or age over 70 years)

o Specificrisk factors (for example a body
mass index (BMI) of 35 kg/m?2 or more,
diabetes, or heart failure)

People for whom nirmatrelvir plus ritonavir is
contraindicated or unsuitable

A subgroup for patients with immunosuppression
has been added to the analysis, in addition to
subgroups based on the final scope which have
been more clearly defined. Subgroups included in
the analysis are:

People aged > 70 years

People contraindicated to nirmatrelvir plus
ritonavir

People with immunosuppression
People with chronic kidney disease

Patients with immunosuppression are at
particularly high risk of severe COVID-19
illness.

Chronickidney disease constitutesa more
strictly defined patient group that may be
precluded from receiving currently
approved treatments for mild to moderate
disease.
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Final scope issued by NICE

Decision problem addressed in the company
submission

Rationale if different from the final
NICE scope

Special
considerations
including
issues related
to equity or
equality

Guidance will only be issued in accordance with the
marketing authorisation. Where the wording of the
therapeutic indication does notinclude specific
treatment combinations, guidance will be issued
only in the context of the evidence that has
underpinned the marketing authorisation granted by
the regulator.

The impact of vaccination status or SARS-CoV-2
seropositivity on the clinical evidence base of the
intervention, generalisability to clinical practice and
interaction with other risk factors will be considered
in the context of the appraisal.

The impact of different variants of concern of
COQOVID-19 on the clinical evidence base of the
intervention will be considered in the context of the
appraisal.

The scope notes that some people are ata higher
risk of severe COVID-19 outcomes because of
underlying risk factors. These risk factors have been
defined within an Independent Advisory Group
report commissioned by the Department of Health
and Social Care. Data from the UK also suggest
that mortality due to COVID-19 is strongly
associated with olderage, male gender, deprivation
and black, Asian and minority ethnic family
background.

As per the final scope — MSD supports the need for
alternative easy to administer oral COVID-19
therapeutics for mild to moderate disease to provide
options for patients and clinicians to eliminate any
residual and unobserved aspects of access
inequality. Treatment at home reduces the onward
risk of transmission within a hospital setting, where
there are substantial numbers of vulnerable
individuals as well as health care professionals,
limiting any absenteeism due to infection.

N/A. While these aspects cannot be
directly modelled, they remain particularly
relevant for decision making in the
endemic phase.

BMI = body mass index; COVID-19 = coronavirus disease 2019; N/A = not applicable; NHS = National Health Service; NICE = National Institute for Health and Care
Excellence; NMA = network meta-analysis; RWE = real-world evidence; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2
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B.1.2 Description of the technology being evaluated

A description of molnupiravir, the technology being appraised, is presented in Table 2. The

summary of product characteristics and UK public assessment report is provided in

Appendix C.

Table 2. Technology being evaluated

UK approved name and brand
name

Molnupiravir (Lagevrio™)

Mechanism of action

Molnupiravir is an antiviral that acts via a viral error catastrophe
mechanism. The prodrug, molnupiravir, is metabolised to NHC,
which is then phosphorylated in cells to the pharmacologically-
active NHC-TP. Viral RNA polymerase incorporates NHC-TP into
the viral RNA resulting in accumulation of errors in the viral
genome and inhibition of replication.

Marketing authorisation/CE mark
status

Molnupiravir has a conditional marketing authorisation in Great
Britain, granted on 4" November 2021.

Indications and any restriction(s)
as described in the summary of
product characteristics (SmPC)

Molnupiravir is indicated for the treatment of mild to moderate
COVID-19 in adults with a positive SARS-CoV-2 diagnostic test
and who have at least one risk factor for developing severe

illness.

Method of administration and
dosage

Molnupiravir is for oral use. Capsules of 200 mg should be taken
with or without food. The dose is 800mg twice daily for 5 days.

Molnupiravir is indicated in patients with a positive SARS-CoV-2
diagnostic test.

- MSD ask that the EAG does not copy across

documents the confidential list price and instead refers to this
table within the main submission document.

Additional tests or investigations

List price and average cost of a
course of treatment

Patient access scheme (if
applicable)

COVID-19 = coronavirus disease 2019; NHC = N-hydroxycytidine; NHC-TP = NHC triphosphate; SmPC =
summary of product characteristics
SOURCE: Lagevrio™ Summary of Product Characteristics("

B.1.3 Health condition and position of the technology in the

treatment pathway
B.1.3.1 Disease overview
B.1.3.1.1 Background to COVID-19 infection

A novel coronavirus, named SARS-CoV-2, was isolated from patients in January 2020 after
Chinese authorities reported a pneumonia outbreak of unknown cause to the World Health
Organization (WHO) in December 2019.“ The disease caused by this new virus was named
coronavirus disease 2019 (COVID-19) by the WHO in February 2020 and by the following
month the outbreak had become pandemic.“ % Transmission of SARS-CoV-2 primarily

occurs when people come into close contact with an infected person through direct
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(respiratory secretions or droplets) or indirect transmission, with transmission more likely

around the time of symptom onset.® 7)

Since the start of the pandemic, numerous variants of SARS-CoV-2 have appeared,
including Alpha (B.1.1.7), Delta (B.1.617.2) and Omicron (B.1.1.529).6) As SARS-CoV-2
continues to evolve and mutate,® effective treatments are required for those who contract

the virus and becomeill.

Vaccines against SARS-CoV-2 became available between December 2020 and January
2021, and they provide protection against symptomatic and asymptomatic infection, as well
as hospitalisation and death.® ® While the vaccination programme in the UK initially
prioritised older individuals and those with comorbidities, vaccines were subsequently
offered population-wide during the pandemic, with 85% of people in the UK over 18 years of
age having received two COVID-19 vaccine doses by October 2021.1'%9 Vaccine
effectiveness has been reported to be lower in older individuals and people with
comorbidities.("'3 Since autumn 2022, COVID-19 vaccinations have been offered in a
regular booster programme for people aged over 65 years, residents in care homes, people
in a clinical risk group, and health and social care staff.® 14 By the end of the autumn 2023
booster vaccination programme in February 2024, over 7.8 million people in England had
received a 2023 autumn COVID-19 booster vaccination.!"> However, despite a successful
vaccination programme, there is a proportion of people who are under vaccinated and are
thus at increased risk of severe COVID-19.("®) Under-vaccination is defined as having
received fewer doses than the number recommended by the Joint Committee on Vaccination
and Immunisation and has been linked, via a whole UK population database analysis, to
socioeconomic deprivation, non-white ethnicity and male sex.("® Moreover, UK COVID-19
vaccine surveillance reports suggest that there have been some waning effects since the
autumn 2023 seasonal vaccine booster campaign.'” There are also people who continue to
be clinically vulnerable despite receiving seasonal booster vaccinations.('® COVID-19
continues to circulate; in the 2023/2024 season, recorded infections peaked at a 7-day
rolling average of 2,392 cases in the seven days to 2" October 2023 followed by weekly
hospital admissions in England peaking at 4,312 cases (week ending 6" October 2023)
(Section B.1.3.1.6),("® consequently the impacts of the disease remain a concern.

On 5" May 2023, the WHO declared that COVID-19 was a well-established and ongoing
disease and no longer a public health emergency.?® The UK government has stated that the
pandemic is ongoing, with COVID-19 cases observed year-round, but that the disease is
shifting to a more endemic state. Seasonal spikes in the number of reported cases of

COVID-19 suggest that the disease may become a predominantly winter seasonal illness,@"
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2) risking overwhelming the NHS at a time when services are already stretched (see Section
B.1.3.1.11). Regardless of the status of the epidemic, a proportion of the general population,
including patients with risk factors for severe iliness, remain vulnerable to infection and

therefore subsequent risks associated with disease itself.

B.1.3.1.2 Pathophysiology and clinical presentation

SARS-CoV-2 transmission from an infected individual results in viral particles in the upper
respiratory tract binding to acetylcholinesterase-2 (ACE-2) on nasal epithelia and
subsequent cellular incubation.” 2> As the virus replicates, respiratory symptoms often
develop, and, in cases where the immune response is unable to stop the infection, patients
may progress to develop severe symptoms.(”) Infected cells release cytokines and
inflammatory markers resulting in a cytokine storm, attracting immune cells.(: 23
Inflammation leads to lung injury and, in some cases, diffuse alveolar damage that can result

in acute respiratory distress syndrome (ARDS)."

The clinical presentation of COVID-19 ranges from asymptomatic to mild, moderate, severe
or critical symptoms, as defined in Table 3.7 The range of disease severity is thought to be

linked to the host’s immune response and presence of risk factors. @3 24

Table 3. Clinical presentation of COVID-19(6:7. 25-27)

Severity of disease Presentation

Asymptomatic No clinical symptoms

Mild illness Acute upper respiratory infection such as fever, sore throat, cough and fatigue.
May also present with gastrointestinal symptoms

Moderate iliness Pneumonia withouthypoxemia and significantlesions on high-resolution chest CT

Severe iliness Pneumonia with hypoxemia (SpO2 < 92%)

Critical state ARDS, shock, coagulation defects, encephalopathy, heart failure and acute
kidney injury

ARDS = acute respiratory distress syndrome; CT = computed tomography
SOURCE: Parasher et al., 2021;(" Yuki et al., 2020.(%)

B.1.3.1.3 Diagnosis

SARS-CoV-2 can be identified by molecular testing such as reverse-transcription
polymerase chain reaction (RT-PCR) or lateral flow immunoassay.® Currently, for patients
not in a healthcare setting, UK guidelines only recommend testing in symptomatic patients
who are eligible for COVID-19 treatment, namely those at highest risk of severe COVID-
19.2® Testing should be conducted with a lateral flow device, but RT-PCR may also be used

in NHS settings to support diagnosis.?®
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B.1.3.1.4 Disease progression

Depending on the circulating variant and vaccination status, approximately 80% of patients
with COVID-19 experience mild illness and do not require treatment or hospitalisation.®
However, some patients may progress to develop more severe symptoms (e.g. respiratory

failure, dyspnoea and ARDS; Section B.1.3.1.2) and are at risk of rapid clinical decline

without treatment.® Progression to severe illness is thought to be due to hyperinflammation,
with high levels of proinflammatory cytokines associated with disease severity.?* 29 A
number of risk factors increase the likelihood of progressing to severe illness, which are
detailed in Section B.1.3.1.5.

Long-term sequelae of COVID-19, also known as long-COVID-19, have been reported in
patients regardless of initial disease severity.?® The WHO have defined long-COVID-19 as
the presence of COVID-19 symptoms (either persistent or new) three months after the initial
SARS-CoV-2 infection, which last for at least two months and cannot be explained by an
alternative diagnosis.®® As a condition, long-COVID-19 is heterogenous in its presentation
and severity. Similarly, symptoms of long-COVID-19 are varied but commonly include
fatigue, dyspnoea, joint pain and chest pain, and may also include specific organ
dysfunction.?*-3") While long-COVID-19 can occur in patients with any disease severity, it is
observed more frequently in patients who are hospitalised (~50%) compared to outpatients
(25%—38%) and is more common in older patients and patients with comorbidities.'-3%

Please see Section B.3.3.1.6 for details on long-COVID-19 in the pharmacoeconomic

assessment for this submission.

B.1.3.1.5 Risk factors

It is not fully understood why some patients with COVID-19 develop severe illness while
others do not, but several factors have been proposed as being associated with an
increased risk of progression to severe disease. Systematic literature reviews and meta-
analyses have reported that older age and male sex are associated with severe illness and
mortality.?* 3438 |t has been suggested that the association with older age could be linked to
the presence of more chronic conditions or to age-related immunosenescence.?* 3% The
following comorbidities have also been reported to have an association with severe COVID-

19 iliness, hospitalisation and death:

e Acute kidney injury®* and chronic renal disease®* 35 38-40)
e Cerebrovascular disease®@* 3% 37 40)
e Chronic obstructive pulmonary disease (COPD)®@* 3% 37.39 and chronic lung

disease(®+ 36. 37, 40)
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e Cardiovascular disease (CVD)@* 34-37.39. 40) gnd cardiac damage®¥
e Diabetes(@* 34-37. 39, 40)

e Down’s syndrome®®?

e History of cancer® 37 and chemotherapy

e HIV/AIDS®®

e Hypertension®@* 3437)

e Liver disease(®5 39 40)

¢ Neurological conditions®®-4%

The definition in England for being high risk for severe COVID-19 was first outlined in the
Independent Advisory Group report (also known as the Mclnnes report), ! but additional risk
factors have since been highlighted in a subsequent report by the Therapeutics Clinical
Review Panel (also known as the Edmunds report).#? Both definitions are summarised in
Table 4. The Mclnnes definition of high risk was used for the TA878 multiple technology
appraisal, which originally included molnupiravir and other therapeutics.“® It should be noted
that, although definitions of high risk used in observational studies and clinical trials do not
always fully align, because understanding of and approaches to management of COVID-19
have evolved during the pandemic, the definitions usually overlap and studies typically
encompass similar patient groups.“4

It is estimated that there are 3.9 million people at high risk of progression to severe COVID-
19 in the UK, according to the Mclnnes definition.“> When the definition is expanded to
include the additional risk factors specified in the Edmunds report, this high-risk population is
increased by a further 1.4 million people, to a total of 5.3 million people'.“

i Note that the population size of individuals at high risk of progression to severe COVID-19 varies in the
published literature, with reported estimates of up to 18.5 million in the UK (defined as either aged = 70 years, or
younger with an underlying health condition) based on a study of Clinical Practice Research Datalink GOLD by
Walker etal., 2021.
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Table 4. Definitions of high risk of progression to severe COVID

Mclnnes report (as per May 2022; used for Edmunds report (as per March 2023)
TA878)
Adults with the following comorbidities In addition to the comorbidities identified by the

Mclnnes report, adults with:
e Age =270 years

e Down'ssyndrome and other genetic disorders
e Solid cancer

o Haematological diseases and HSCTrecipients | ®  Diabetes

e Renal disease e  Obesity (defined as BMI 235 kg/m?)
e Liverdiseases  Heartfailure

e Solid organ transplant recipients

e Immune-mediated inflammatory disorders?
e Respiratory disease

e Immune deficiencies

e HIV/AIDS

e Neurological disorders

Led to original recommendation: nirmatrelvir plus Led to population expansion for: nirmatrelvir plus
ritonavir and sotrovimab for those contraindicated ritonavir

a diseases in which autoimmune or autoinflammation-based pathways are implicated in disease, for example,
inflammatory arthritis, connective tissue diseases, inflammatory skin diseases, inflammatory gastrointestinal
disease

BMI = body mass index; HSCT = haematological stem cell transplant

SOURCE: Department of Health and Social Care 2023 Mclnnes report; (" 43 Department of Health and Social
Care 2023 Edmunds report#?

B.1.3.1.6 Incidence

Since the start of the COVID-19 outbreak in March 2020,over 24.9 million cases of COVID-
19 have been reported in the United Kingdom (as of 13" April 2024).¢®)

The incidence in England for the seven days up to 215t May 2024 was 1,820 and the rolling
7-day case rate was 2.01 per 100,000 people as of 29" May 2024.("¥ Given that testing is no
longer recommended for the general population, these figures likely represent a significant
underestimation of actual COVID-19 incidence.

B.1.3.1.7 Mortality

As of 13" April 2024, 232,112 deaths due to COVID-19 have been reported in the United
Kingdom.“®) The number of weekly deaths due to COVID-19 was 156 as of 17" May
2024.4D An analysis of excess mortality in England reported 171,383 excess deaths in the
period from 27" March 2020 to 29" December 2023.4®

Risk of mortality from COVID-19 increases with age, male sex and the presence of

comorbidities (see Section B.1.3.1.5).24 3437, 3% However, there are mixed reports regarding

the mortality risk by ethnicity. An analysis of GP practice records in England showed an
increased risk of death for people with black, Asian/Asian British and mixed ethnicities
compared to white ethnicity,“® while a study aiming to develop a new COVID-19 risk
algorithm showed no increased risk of COVID-19-related death for other ethnicities

Company evidence submission for Molnupiravirin COVID-19 [ID6340]
© Merck Sharp & Dohme (UK) Limited (2024). All rights reserved Page 22 of 162



compared to white ethnicity (but did report an increase in hospital admissions for Asian men,

Asian women and black women).®

Vaccinated individuals have reduced COVID-19 mortality, with a greater risk reduction with
increasing number of vaccine doses.®® In addition, previous COVID-19 infection has also

been associated with a lower risk of death.®®

B.1.3.1.8 Clinical burden

Severe COVID-19 is associated with clinical complications and often requires hospitalisation
for appropriate management.?” The daily number of COVID-19 patients admitted to hospital
in England was 264 as of 28" April 2024 and the daily count of confirmed COVID-19 patients
in hospital was 1,780 as of 30" April 2024,"® placing a substantial burden on healthcare

systems and healthcare workers.%

In the recent winter (2023/24), weekly hospital admissions in England peaked at 4,312 cases
(week ending 6" October 2023), and the number of patients in critical care beds at any one
time reached 140 (2" January 2024).(1% 5

In a study (Yang et al., 2023) of 1.7 million patients with COVID-19 between August 2020
and March 2021 in England, 13,105 patients were hospitalised, and 1,934 (14.8%) were
admitted to critical care.®? The median total length of stay was 6.0 days (including general
ward and critical care stay) and median length of stay in critical care was 8.0 days.®® In
another study (Kirwin et al., 2020) of 259,727 patients hospitalised with COVID-19 in
England between March 2020 and September 2021, median length of stay prior to discharge
peaked at 5.9 days (March 2020).%* The median length of stay prior to discharge decreased
overall during the pandemic to 3.6 days (September 2021).%4 Conversely, median length of
stay prior to death increased, peaking at 10.4 days in July 2020 and June 2021.%4

Older patients, particularly those over 65 years of age, have a higher number of general
hospital admissions and a longer length of stay.(® 5 There is also an association between
age and critical care (intensive care unit [ICU] and high-dependency unit) admissions, with
hospitalised patients aged over 50 years having higher rates of critical care admissions than
younger patients.('® 5 Patients with comorbidities also have more hospital and ICU

admissions than those without comorbidities. 7. 39. 50)

B.1.3.1.9 Humanistic burden

COVID-19 has a significant humanistic burden on patients, caregivers and family members.
In the UK, COVID-19 resulted in 543.2 years of life lost (YLL) per 100,000 population as of
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14t July 2020, accounting for 4.0% of total YLL and 2.0% of total disability-adjusted life
years (DALYSs), a substantial proportion of total disease burden in the UK.®%

Quiality of life is significantly reduced in patients who have been hospitalised with COVID-19.
A 2021 study (Halpin et al., 2021) conducted in the Leeds Teaching Hospitals NHS Trust
reported that 68.8% of patients with COVID-19 who received treatment in the ICU had a
decrease in EQ-5D of at least 0.05 (minimally clinically important difference [MCID] as
validated in respiratory disease) at follow-up (at least 4 weeks after being discharged)
compared to pre-COVID scores.®® Similarly, 45.6% of COVID-19 patients who were treated

on the general ward reported a decrease in EQ-5D of at least 0.05 after hospitalisation.®®)

The same study reported that 35% of patients experienced anxiety and depression after
COVID-19 illness, of whom 74% had no previous mental health diagnoses.®® In addition,
46.9% and 23.5% of patients experienced PTSD symptoms related to illness after treatment
in the ICU or on the general ward, respectively.®®

In non-hospitalised patients (N=548), followed-up prospectively in England for 6 months, it
was shown that 27% of the study cohort reported a worsened health state after completion
of the EQ-5D survey.®”) Moreover, a 6-month cross-sectional snapshot from this study
revealed that COVID-19-affected individuals in England were more likely to report extreme
tiredness, headache, loss of taste and/or smell, shortness of breath and cough than control
cases.®” Similarly, an online EQ-5D-based survey was retrospectively completed by 406
patients with mild to moderate COVID-19 in the UK who reported a positive test within the
previous year (55.7% at high risk for severe disease). Multivariable analysis showed that
EQ-5D scores were statistically significantly lower during both ‘acute’ and ‘long’™ phases of
COVID-19 infection versus pre-COVID-19 (p< 0.001 for both).5®

B.1.3.1.10 Economic burden
The cost of COVID-19 has been substantial, with an estimated £310 billion to £410 billion

spent by the UK government on COVID-19 measures according to a research briefing
published 12" September 2023.%%) These costs include spending on public services and
support for businesses and individuals during the height of the pandemic.®®

There are limited published data on the direct health-related economic burden in the UK.
One study of 1.7 million patients infected with SARS-CoV-2 reported direct costs of COVID-

19 in England.®? Mean healthcare cost per hospitalisation was £13,059, which increased to

v Long COVID was defined according to the NICE criteria as symptoms which cannot be explained by an
alternative diagnosis or condition, and which lasted or developed 12 weeks beyond the initial COVID-19 infection
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£30,352 for critical care admissions and £51,103 for patients requiring mechanical ventilation
(NHS cost data 2020/2021).%% Costs were similar for patients at risk of developing severe
illness, using three different definitions of high risk (McInnes®, PANORAMIC®® and Green

Book®; see also Section B.1.3.1.5).%® The economic implications are wider if the societal

perspective is to be considered, which falls outside the strict NICE reference case definition.

B.1.3.1.11 Healthcare burden

The NHS faced considerable challenges with hospital capacity during the pandemic, with
beds being reorganised and repurposed to meet requirements.®” Approximately 90% of
general and acute beds were occupied during the pandemic, of which 30% were occupied
by COVID-19 patients at the peak in January 2021.%" 82 During this same peak, 66% of ICU
beds with mechanical ventilation were occupied by COVID-19 patients.®” COVID-19
remains a burden that necessitates treatment, with higher rates of hospitalisation and ICU
admissions compared to other respiratory diseases such as influenza and respiratory

syncytial virus (RSV).©

With the increasing pressure on the NHS, hospital trusts were advised on 17" March 2020 to
postpone all non-urgent elective operations.®" Waiting times for patients increased
throughout the pandemic, and the number of patients on waiting lists increased by 13%
between October 2020 and April 2021.6" Analyses conducted by the British Medical
Association estimated that 4.44 million fewer elective procedures and 30.79 million fewer
outpatient attendances took place between April 2020 and January 2022 compared to pre-
COVID-19 averages.®"

The NHS have put a plan in place to tackle the COVID-19 backlog. However, it highlights
that ongoing uncertainties about COVID-19, such as infection numbers, long-COVID-19 and
evolving viral variants, in addition to the response required by the health service, will impact
the delivery of the plan. The median waiting time for treatment is still more than double the
pre-COVID median waiting time (14.9 weeks in March 2024 vs 6.9 weeks in March 2019).64
%) The use of treatments such as molnupiravir that are designed for use in outpatient
settings, and, thus, reduce the need for hospital care, can be reasonably expected to
contribute to reducing the demand for services, especially for those groups that may
currently be precluded from receiving any other treatments for mild to moderate COVID-19
infection (unless there is explicit progression to severe disease and therefore the need for

hospitalisation and/or oxygenation in parallel).

Staff absences have also added to the pressures faced by the NHS. In addition to SARS-

CoV-2 infection and iliness, staff were absent for reasons including self-isolation, long-
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COVID-19, short notice childcare demands and burnout.®” The highest daily NHS staff
absence was 108,000 cases, reported in January 2021, 52% of which were related to
COVID-19.6" COVID-19 related staff absences remain high, with 27,563 absences due to
sickness or self-isolation reported in April 2024, accounting for 1.6% of total absences in
April 2024.65Y

B.1.3.2 Clinical pathway of care and molnupiravir place in therapy

B.1.3.2.1 Current treatment options

As discussed in Section B.1.3.1.5, certain groups of patients are considered to be at

elevated risk of progression to severe COVID-19, a situation which is likely to require
respiratory support in a hospital setting, supplemented with antivirals, corticosteroids and/or
anti-inflammatory drugs.®”) For these at-risk patients, mild to moderate COVID-19 can
generally be treated at home and in the community setting with the aim of managing
symptoms and reducing the risk of progression to severe disease and hospitalisation.?”
Nirmatrelvir plus ritonavir (Paxlovid™) and sotrovimab (Xevudy®) are the only treatments
currently recommended by NICE (TA878) for these high-risk non-hospitalised patients (see
Figure 1).4® However, nirmatrelvir plus ritonavir and sotrovimab can also be used for mild to
moderate COVID-19 that is acquired in hospital when a patient has been admitted for a
medical reason unrelated to COVID-19 (i.e., ‘incidental COVID-19’; see further discussion
below). Healthcare professionals who treat these patients with incidental COVID-19 indicate
that the treatment pathway for those on a general ward not requiring supplemental oxygen is
the same as in the outpatient setting (i.e. nirmatrelvir plus ritonavir or sotrovimab). @
However, the experts indicate that on occasion, remdesivir, which was recently
recommended by NICE for COVID-19 treatment in-hospital only (TA971), may be used for
these patients with incidental COVID-19, if deemed by the clinician to be the most
appropriate treatment.® Thus, despite a small hypothetical crossover, remdesivir is not
considered a strict and direct comparator of interest in this submission, which focuses on the
community/outpatient setting (see further discussion below).

Molnupiravir is an alternative option available for use in the NHS, which was originally part of
the TA878 multiple technology appraisal, but is now under a single technology appraisal for
evaluation for routine use in patients with mild to moderate COVID-19 at risk of developing
severe illness.® 2743 Molnupiravir can currently be accessed through an NHS England
Interim Clinical Commissioning Policy. According to the most recent data from NHS
Secondary Care Medicines Data, the current average monthly usage of molnupiravir stands

at 500 units, with each unit representing a five-day treatment course. Data from Blueteq
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shows that a total of 17,785 courses of molnupiravir were prescribed in 2022. Between
January and the end of June 2023, 7,150 treatment courses of molnupiravir were prescribed.

Nirmatrelvir plus ritonavir

Nirmatrelvir plus ritonavir is an antiviral that is recommended by NICE as the first-line
treatment for adult patients with mild to moderate COVID-19 at risk of developing severe
illness (Figure 1).¢ 43 The clinical effectiveness of nirmatrelvir plus ritonavir is based on the
phase Il/lll EPIC-HR trial and the OpenSAFELY real-world cohort study.®® The EPIC-HR
trial showed reductions in hospitalisations and death in patients receiving nirmatrelvir plus
ritonavir compared with placebo.®”)

While nirmatrelvir plus ritonavir is considered cost-effective,*? its use is associated with a

number of limitations. 8

e Treatment with nirmatrelvir plus ritonavir is contraindicated for up to 36% of
patients.®® These patients include individuals with severe hepatic or renal
impairment,®® which are comorbidities associated with increased risk of severe
COVID-19 (Section B.1.3.1.5).41. 43

e Additionally, patients taking certain medications including, but not limited to,

antiarrhythmics, anticoagulants, anticonvulsants, antiretrovirals, anxiolytics, cancer
drugs or immunosuppressants, are at risk of serious drug-drug interactions with
nirmatrelvir plus ritonavir treatment”.® 79 Coadministration of nirmatrelvir plus
ritonavir with these medicines may lead to serious or life-threatening side effects.("
Significant specialist resources are required to conduct thorough drug interaction
checks, which need to be completed by specialist pharmacists and/or clinicians who
are familiar with the complexity of the pharmacokinetics of ritonavir. It is estimated
that up to 27% of high-risk patients may be taking medications that would prevent
them from receiving nirmatrelvir plus ritonavir and, as such, contraindications to other
medicines should form part of the assessment when nirmatrelvir plus ritonavir is

considered as a potential treatment for patients. )

Sotrovimab
Sotrovimab is an antiviral monoclonal antibody recommended by NICE for the treatment of
patients with mild to moderate COVID-19 at risk of developing severe illness and who are

contraindicated to, or unsuitable for treatment with, nirmatrelvir plus ritonavir (Figure 1).43 72

v An overview of drug-drug interactions for COVID-19 therapies can be found at https://www.covid19-
druginteractions.org/prescribing_resources [accessed 21 February 2024]
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Sotrovimab can be used in adults and young people aged 12 years and over who weigh at
least 40 kg.“* 7 Clinical effectiveness is based on the phase Il/Ill COMET-ICE trial, in vitro
studies and the OpenSAFELY study.“? 6672 73 COMET-ICE showed a significantly lower risk
of hospitalisation or death in patients treated with sotrovimab compared to placebo.®
However, NICE have commented that clinical effectiveness is uncertain, with conflicting in

vitro and real-world data for different variants.“?

¢ Clinical effectiveness may also be limited in the future as new SARS-CoV-2 variants
emerge. Sotrovimab is a neutralising monoclonal antibody that binds the SARS-CoV-
2 spike protein, which can change over time as the virus evolves and mutates, thus
making sotrovimab particularly susceptible to the emergence of new variants.“?)

e Other limitations of sotrovimab include being administered by intravenous (1V)
injection, which requires patients to attend hospital or a clinic.(”? This raises concerns
about accessibility to treatment in remote regions and with NHS capacity to deliver

this treatment.
Remdesivir

Some patients may contract COVID-19 while in hospital or are diagnosed with COVID-19
when admitted for other medical reasons aside from COVID-19; these cases are referred to
as ‘incidental COVID-19.

Remdesivir is an antiviral recommended by NICE for in-hospital treatment of COVID-19 in
patients at high risk of severe iliness, regardless of oxygenation needs (TA971).74 Clinical
experts indicate that the treatment pathway for patients with incidental COVID-19 on a
general ward not requiring supplemental oxygen is the same as in the outpatient setting (i.e.

nirmatrelvir plus ritonavir or sotrovimab).

Remdesivir, recently recommended by NICE for in hospital treatment of COVID-19 (TA971),
may be used for these patients with incidental COVID-19 if deemed to be the most
appropriate treatment option by the clinician.? Remdesivir may also be used for patients
admitted to the hospital with high risk of developing severe COVID-19 having ‘failed’

treatment with an outpatient/community therapeutic per TA878.

For these reasons, remdesivir is not considered a strict and direct comparator of interest in
this submission which focusses on treatment in the community/outpatient setting (see further

discussion below).

However, remdesivir may at times be a comparator for the target population of molnupiravir
in the context of incidental COVID-19.
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e This patient group is not included in the cost-effectiveness model as there is no
available trial evidence on the use of treatments for incidental COVID-19 (see
Section B3 for further details on the model).

e Remdesivir is included in the network meta-analyses (NMA) of real-world evidence
(RWE) and randomised controlled trial (RCT) data in the outpatient setting only (due
to a lack of evidence for patients with incidental COVID-19), and evidence informing
the relative effectiveness of molnupiravir versus remdesivir in outpatients in the real-
world clinical practice is provided by the RWE NMA (Section B.2.9.2).

While the evidence for the effectiveness of remdesivir in outpatients with COVID-19 is limited
and not fully aligned with NICE recommendations for remdesivir use in the NHS as per
TA971, the clinical analyses presented may inform the decision making process enabling the
committee to discuss the clinical effectiveness more holistically. Patients with incidental
COVID-19 in hospital, regardless of therapeutic options received, are likely to benefit from
treatment directly. Further, it is reasonable to assume that their treatment would also benefit
other patients by resolving infection sooner and preventing subsequent onward transmission
within the hospital. Thus, MSD is supportive of incidental COVID-19 being treated with the

best available option based on clinical consideration and local health system constraints.

B.1.3.2.2 Molnupiravir place in therapy

Molnupiravir can provide an alternative to current treatments and is already approved for
patients with mild to moderate COVID-19 at risk of severe illness." The phase Il MOVE-
OUT trial and real-world studies (Section B.2.6 ) demonstrate that molnupiravir is clinically

effective compared with placebo or usual care.(” 76

Nirmatrelvir plus ritonavir and sotrovimab, which are currently the only outpatient treatments
recommended by NICE for those with mild to moderate COVID-19 at risk of developing

severe illness,*® are not always viable treatment options:

e Patients at risk of developing severe COVID-19 are likely to have multiple
comorbidities and be taking several medications. Note that polypharmacy is
common, with an estimated 18.9 million patients in England taking more than one
unique medication.’” Nirmatrelvir plus ritonavir may be unsuitable for these patients
due to contraindications or risk of drug-drug interactions.®® 79 Unlike nirmatrelvir plus
ritonavir, molnupiravir can be used in patients with severe renal or hepatic
impairment and in patients taking medications such as anticoagulants,

anticonvulsants or antiarrhythmics who would be at risk of drug-drug interactions with
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nirmatrelvir plus ritonavir, or when there is no capacity for a comprehensive review of
drug-drug interactions." 7®

e In contrast to the IV administration of sotrovimab, which is the current alternative to
nirmatrelvir plus ritonavir, molnupiravir is an oral medication. Thus, compared with
sotrovimab, molnupiravir would be expected to reduce hospital resourcing and cost,

and ease the patient experience as molnupiravir enables at home administration.* 72

Healthcare professionals who operate COVID-19 antiviral services have confirmed the
occurrence of scenarios in which patients with mild to moderate COVID-19 at high risk of
developing severe disease are not offered therapy due to presence of contraindications to
nirmatrelvir plus ritonavir, and either falling outside the sotrovimab recommendation or being
unable to attend a clinical service for sotrovimab infusion, leaving these patients without a

suitable treatment option.®

Due to the limitations of nirmatrelvir plus ritonavir and sotrovimab, there is a need for a
simple, cost-effective treatment in patients with mild to moderate COVID-19 at risk of severe
illness that can decrease the risk of hospitalisation and death, can also be used safely in
patients with severe renal and hepatic impairment or taking other medications, and can be
given in a community setting for self-administration at home. Based on clinical and emerging
RWE, molnupiravir is an effective treatment option comparable with nirmatrelvir plus
ritonavir, but with fewer prescribing limitations, and, in contrast to sotrovimab, molnupiravir is
administered orally allowing simpler access to treatment.(" 88 72 Additionally, treatment at
home with molnupiravir removes potentially infectious patients from the hospital setting
where they could cause infection in other patients who may themselves have conditions

putting them at risk of severe COVID-19.
MSD propose the following positioning for molnupiravir (Figure 1):

« As an alternative to nirmatrelvir plus ritonavir in patients at risk of severe illness

according to the Mclnnes and Edmunds definitions (i.e., position (a) in Figure 1);

» For patients at risk of severe illness according to the Edmunds definition, who are

unsuitable for treatment with nirmatrelvir plus ritonavir (b);

« As an alternative to sotrovimab for patients at risk of severe illness according to the

Mclnnes criteria, who are unsuitable for treatment with nirmatrelvir plus ritonavir (c).

Additionally, molnupiravir may be used as an alternative to nirmatrelvir plus ritonavir,

sotrovimab or remdesivir in patients with incidental COVID-19 acquired in hospital (d).
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MSD proposes the above positioning to enable clinicians to determine the most suitable
treatment for each patient on an individual basis, accounting for personal and clinical
considerations. MSD understands that molnupiravir may primarily continue to be used as per
the current NHS-E commissioning policy if approved for routine use in the NHS — that is,
within patients that fall in groups (b) and (c) alongside incidental COVID-19..

Figure 1. Clinical care pathway for patients with mild to moderate COVID-19 at risk of developing severe
illness, as per NICE scope, with proposed positions for molnupiravir (i.e., positions (a) to (d))
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B.1.4 Equality considerations

Clinical experts have noted the residual unmet medical need remaining for patients with mild
to moderate COVID-19 at high risk of developing severe disease are not currently offered a
community/outpatient therapy or decline it out of necessity, leaving them exposed to the
likelihood of onward hospital admission for severe disease if infection does not fully resolve
on its own. As such, MSD considers that there are equity considerations to be taken into
account for decision making and list specific examples below.

Molnupiravir offers an option for patients with protected characteristics whose health status

may limit the benefit of currently available treatments for COVID-19. It is likely that a number
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of patients are contraindicated to or likely to have drug-drug interactions to the currently
recommended first-line treatment, nirmatrelvir plus ritonavir. These are likely to be patients
with protected characteristics, such as older individuals or those with long-term conditions

and/or disabilities but could also include those of an ethnic minority background.

With current treatment recommendations, patients with protected characteristics may
encounter additional burden from travelling to hospitals or clinics to receive IV treatment.
Additionally, while at the hospital or clinic, these vulnerable patients risk exposure to other
patients with communicable disease.“* 72 As an oral medication, molnupiravir provides an
alternative for these patients allowing self-administration at home, reducing travel burden

and exposure.

Treatment for patients with multiple comorbidities and medications is also complicated as
these patients are likely to be at risk of drug-drug interactions or require dose
adjustments.“? ) Molnupiravir offers a simple, alternative treatment with no required dose

adjustments. Moreover, no drug-drug interactions have been reported for molnupiravir.

Finally, patients with renal impairment are contraindicated to nirmatrelvir plus ritonavir and
thus the only option with current treatment recommendations is sotrovimab.“? 68 The
prevalence of renal impairment is higher in black, Asian and other ethnic minority
backgrounds,”® and the risk of death and hospitalisation from COVID-19 is also higher in
these groups.®® 49 Thus, molnupiravir would provide a treatment option for these patients

with protected characteristics at increased risk of developing severe COVID-19.
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B.2 Clinical effectiveness

Key summary points

Overview of evidence

e Systematic literature reviews (SLRs) of randomised clinical trials (RCTs) and real-
world evidence (RWE) were conducted to identify evidence of the efficacy and safety
of molnupiravir versus placebo and other active treatments.

e Indirect evidence for the efficacy and safety of molnupiravir were generated by
network meta-analyses (NMAs) of data identified from the RCT and RWE SLRs.

e The SLR of RWE was conducted on studies published from 2022 onward so the RWE
NMA results specifically show effectiveness of active treatments versus Omicron
variants to reflect the current endemic state.

o This is opposed to the SLR of RCTs, as many of the trials were conducted in
unvaccinated populations, before the emergence of the Omicron variants of
SARS-CoV-2, so the relevance of their findings to the current situation is less
clear.

Direct evidence for clinical effectiveness

e MOVe-OUT was the pivotal (registrational) phase Il/Ill multicentre, randomised,
double-blinded, placebo-controlled trial that demonstrated the efficacy and safety of
molnupiravir against no treatment for mild to moderate COVID-19 in non-hospitalised
adults who have at least one risk factor for developing severe iliness.

e The primary efficacy endpoint of MOVe-OUT was successfully met. Fewer patients
treated with molnupiravir were hospitalised for any cause or died from study initiation
to Day 29 versus placebo (6.8% versus 9.7%), corresponding to a 3.0 percentage-
point reduction (95% ClI: -5.9, -0.1; one-sided p=0.0218; approximately 30% relative
risk reduction).

e Results from the secondary efficacy endpoints of MOVe-OUT demonstrated that
treatment with molnupiravir is associated w