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Abstract

COVID-19isaviral disease thatemergedinlate 2019.Itis characterised
by many symptoms, with the most common being fever, cough,
fatigue, dyspnoea and the presence of sputum. This review aims
to evaluate the current drugs available in the UK for the treatment
of COVID-19 to determine which is the most effective. These are
nirmatrelvir plus ritonavir, sotrovimab, molnupiravir and remdesivir.
Effectiveness was measured by three parameters: prevention of
hospitalisation, reduction in the average time spent in the hospital,
and reduction of mortality. The relevant literature was collated using
the PubMed and TRIP databases. The research carried out found that
nirmatrelvir plus ritonavir correlates with the largest decrease in the
likelihood of hospitalisation, while sotrovimab is associated with the
largest reduction in hospitalisation time and mortality. As sotrovimab
was found to be the most effective in two out of the three parameters,
it was concluded that sotrovimab is currently the best available drug
in the UK. However, more research must be carried out, as some of
the research used was on old variants of the SARS-CoV-2 virus and so
may no longer be relevant.

Abbreviations

COVID-19 - coronavirus disease 2019
SARS-CoV-2 - severe acute respiratory syndrome coronavirus 2

Introduction

Newly emerging viruses have been an increasing problem in recent
years. One such virus, SARS-CoV-2, emerged in Wuhan, China, in late
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2019.' The disease it causes, COVID-19, has many symptoms, with
the most common being fever, cough, fatigue, dyspnoea and the
presence of sputum.?The COVID-19 pandemic was declared on the 11
March 2020." Many drugs have since been developed to prevent the
replication of the virus in the body. Due to the sudden nature of the
outbreak, these drugs were produced and released simultaneously,
with many drugs of various effectiveness available. They are usually
only given to those considered at high risk of progression to severe
COVID-19, for example, individuals with Down’s syndrome and
people with asthma on oral corticosteroids.?

Four antiviral treatments have been recommended by NICE for use
in the UK: nirmatrelvir plus ritonavir, sotrovimab, molnupiravir and
remdesivir.

Each drug works by a different mechanism. Nirmatrelvir works by
inhibiting a cysteine residue in the 3-chymotrypsin-like protease
enzyme in SARS-CoV-2, which prevents viral replication* It is
administered with ritonavir, which inhibits the enzyme CYP3A4.2 As
this enzyme metabolises nirmatrelvir, this allows the drug to stay in
the body for longer.

Sotrovimab is a monoclonal antibody that works by targeting an
epitope in the SARS-CoV-2 spike protein, preventing it from binding
to human cells® As this epitope is highly conserved, the drug works
for multiple strains of the virus.®

The final two drugs are prodrugs. Molnupiravir is converted to N4-
hydroxycytidine once in the body.® This then undergoes a series
of reactions that lead to mutagenesis in both the viral virions and
the host cells.® These mutations inhibit viral replication. Remdesivir



inhibits viral replication by blocking the viral RNA polymerase,
delaying chain termination.”

This review aims to evaluate each of these drugs to determine which
is the most effective. For this review, effectiveness is defined by three
clear parameters: prevention of hospitalisation, reduction in time
spent in the hospital, and reduction in mortality.

Materials and methods

Relevant literature was sourced using the PubMed and TRIP databases.
For each drug, the search terms “drug name” OR “brand name” AND
“hospital*” were used. For example, “nirmatrelvir plus ritonavir” OR
“Paxlovid” AND “hospital*!" This was because some articles referred to
the drugs by their brand name as opposed to the drug name. Patient
information booklets were excluded because they were unlikely to
be in the required detail to use in this review. Papers from before
2020 were also excluded, as remdesivir was developed before this
for the treatment of different diseases. Any research conducted on
children was not included because their bodies were still developing
— this may have affected their response to the drug. Studies with
potential conflicts of interest were not excluded, but any relevance
was considered when interpreting their findings. The titles and
abstracts of each article were then filtered based on their relevance
and the type of research involved. Only meta-analyses, reviews,
cohort studies and clinical trials were included. This is summarised
in Figure 1.

Discussion
Nirmatrelvir plus ritonavir

The use of nirmatrelvir plus ritonavir has previously been associated
with a lower risk of hospitalisation from any cause.®® A retrospective
cohort study carried out in 2022 found that in vaccinated patients
who commenced treatment with nirmatrelvir plus ritonavir within 5
days of diagnosis, 0.8% were hospitalised for any reason.® This was
compared to 2% of people in the group receiving standard treatment,
corresponding to a 60% relative risk reduction.? A second cohort study
obtained similar results, with 1.1% of those who received nirmatrelvir
plus ritonavir being hospitalised within 28 days, compared to 2.4%
of those receiving a placebo.® A strength of the second paper was
that it involved both vaccinated and unvaccinated individuals, which
was relatively uncommon for studies on COVID-19 drugs. As it had
similar results to the study on just vaccinated adults, this suggests
that nirmatrelvir plus ritonavir had a similar effectiveness in both
groups. However, a key issue with both studies was that they were
not solely on high-risk individuals, who are most likely to be offered
the drug. As many other studies included in this paper only included
high-risk patients, this may make it difficult to directly compare it to
other research.

Three studies found that the use of nirmatrelvir plus ritonavir did not
have a significant effect on the time spent in the hospital#'®' The
reason for this is unclear. One possible reason for this may have been
that these patients experienced a rebound in their symptoms after
treatment.’? This phenomenon is more common in people taking
nirmatrelvir plus ritonavir than those taking other treatments.'

In most studies, very few patients died.*>'" As a result, these studies
reported hospitalisations and deaths together. A double-blind,
randomised, controlled clinical trial found that nirmatrelvir plus
ritonavir was associated with an 88.9% reduction in hospitalisations
and deaths.* A retrospective cohort study also reported similar
findings, with the reduction in 28-day mortality being larger in high-
risk patients.'* Both studies assessed individuals that were classed as
high-risk. This means that if a similar study was conducted on healthy
individuals, the results may not be repeatable.
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Sotrovimab

A randomised clinical trial found that treatment with sotrovimab was
associated with a significantly lower risk of being hospitalised within
28 days, with a relative risk reduction of 81%.° However, a cohort
study found that there was only a relative risk reduction of 63%.' This
difference in results may have been because the clinical trial was only
carried out on those infected with the Delta variant of SARS-CoV-2,
while the cohort study was conducted on those affected by multiple
variants.>' This suggests that sotrovimab may be more effective on
the Delta variant than any other form of the virus.

The above clinical trial also found that sotrovimab causes a
significant decrease in the time spent in the hospital.> However, very
few individuals were hospitalised in both the control group and the
group treated with sotrovimab, and so the risk reduction was not
calculated.® No other research was found on this area, and so it is
important to note that the results may not be repeatable. The reason
for this lack of research may be unclear, but it could be due to it being
highly effective at preventing hospitalisation.

Research also suggests that sotrovimab has a large impact on
mortality. The above clinical trial found that sotrovimab reduces the
risk of death by up to 79%.> A cohort study obtained even higher
results, with a relative risk reduction of 86%." This difference in
results could, similarly to the research on hospitalisations, have been
due to the cohort study looking at multiple variants while the clinical
trial only researched the Delta variant. There was a large difference
between the results obtained in the two studies, so more research
must be done to obtain a reliable figure.

Molnupiravir

Molnupiravir was not generally found to reduce the likelihood of
hospitalisation in people infected with SARS-CoV-2.'%7 This was
unexpected as a drug must show clinical benefit to be approved.
However, one study suggested that molnupiravir might reduce
hospital admissions within 30 days when treatment was commenced
within five days of a positive diagnosis.’®There was a relative risk of 35%
when compared to a control.'® This large difference in results could
have been due to many reasons. It was suggested that molnupiravir
was effective in non-vaccinated people but ineffective in vaccinated
people, but no significant difference was found between these two
groups.” There may have also been residual confounding in the
study due to those being treated with molnupiravir having a higher
average age and more risk factors on average.' The study was also
only carried out on people with at least one risk factor for developing
severe COVID-19." This meant that molnupiravir may only have
been effective in high-risk individuals. To determine the true effect, a
cohort study should be carried out to compare the effect in high-risk
individuals and the general population.

No research was found on the average time spent in the hospital
after use of molnupiravir. This may have been because molnupiravir
is usually not the first drug to be offered, due to evidence suggesting
that other drugs are more effective.'” This means that it is likely to be
offered later in treatment, and so its effect on the time spent in the
hospital cannot reliably be measured.

Molnupiravir was not generally found to reduce mortality in patients
infected with SARS-CoV-2."7'° However, studies carried out on
only patients infected with the Omicron variant found that it was
effective.?’ The difference in results could be due to some forms of
the virus being resistant, however, this cannot be stated definitively
as the other studies did not specify which variants the patients were
infected with.

Remdesivir

Only one study could be found that assessed the effect of remdesivir
on the likelihood of hospitalisation. It suggested that in high-risk



patients, remdesivir reduces the risk of hospitalisation and death
by up to 87%.2' This study had a large sample size of 562 patients
undergoing the randomisation process, which may increase
reliability.

Remdesivir was found to increase the average time spent in the
hospital by three days in one study.?? This was unexpected, as an
effective drug should decrease the time spent in the hospital.
Remdesivir must be administered intravenously for three days; this
meant that it was associated with an increased use of hospital beds.??
No other studies were found on this topic area.

The same cohort study also found that remdesivir has no impact on
mortality.?? However, another retrospective cohort study found that
remdesivir is associated with a 17% reduction in mortality.?® This
reason for the difference in results was unclear, as the individuals
being observed in both studies were very similar. For example, both
had a similar median age, with that of the first cohort study being
67 years, while that of the second cohort study was 66.8 years.?>?
A possible reason for the difference was that the second cohort
study was carried out over a longer period, allowing the effect on
more SARS-CoV-2 variations to be measured. If this was the case, this
means that remdesivir was much more effective on later variations
of COVID-19.

Conclusion

In conclusion, the evidence above suggests that sotrovimab is the
most effective drug for the treatment of COVID-19. It has been
associated with the largest decrease in hospitalisation time and
the largest decrease in mortality. As it is the most effective in two
of the three of the parameters used, this suggests that it is the best
COVID-19 drug currently available in the UK.

However, more research must be conducted. There has not been
enough research on molnupiravir and remdesivir to obtain a definite
conclusion. Some of the research used was also carried out in 2020
and 2021; the strains of the virus circulating then are unlikely to still
be circulating now. Retrospective cohort studies spanning periods
of approximately a year should be carried out to find out which
drug is the most effective against the SARS-CoV-2 variants currently
circulating.
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Figure 1. A PRISMA diagram showing the process by which sources were selected for this study.
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