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Document scope

This evolving document is intended to provide an overview of available evidence and experience
on investigational therapeutics for UK clinicians treating confirmed cases of COVID-19.
It was produced on behalf of the UK Airborne High Consequences Diseases network, for the use
of UK clinicians. Due to the urgency for interim guidance, only a limited number of agents have
been assessed and a wholly systematic approach to assessing the evidence (such as GRADE) has
not been performed. Further agents and therapeutic combinations will be added to updated
versions of this document. Some subjective judgments are solely the consensus opinion of the
authors and consulted experts.
The focus here is on investigational antiviral treatments for managing hospitalised COVID-19
patients. Supportive care and treatment of co-infections and complications, such as ARDS, are
not addressed: generic guidance is available elsewhere and is recommended for use until
specific evidence emerges relating to COVID-19. WHO clinical management guidance is available
at: https://tinyurl.com/rh99jm7
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Background

COVID-19 is caused by infection with the newly emerged betacoronavirus SARS-CoV-2.
There are currently very limited data on antiviral treatments for SARS-CoV-2, and so we draw
inferences from data for other betacoronaviruses that cause severe respiratory disease in
humans: SARS-CoV and the less closely related MERS-CoV. There are some differences between
these viruses that are not yet sufficiently defined to understand their clinical relevance.
There are increasing data on the clinical course and viral dynamics in COVID-19, but it is not yet
clear how these impact on the best timing and efficacy of specific treatments.

3

Principles for using experimental therapies

Treatment with investigational agents should occur within the context of controlled
intervention trials if at all possible.
Monitored experimental use of therapy (“compassionate use”) may be appropriate if the
treating clinician judges that the potential for benefit is likely to outweigh the risk. This
document aims to help clinicians with these assessments.
In general, monitored experimental use of therapy should always be accompanied by systematic
data collection, in order to help inform future guidance. The ISARIC-WHO Case Record Form is
available here: https://isaric.tghn.org/covid-19-clinical-research-resources

4

Therapies under consideration

We reviewed the available data on treatment of betacoronaviruses and broadly hierarchised the
evidence according to the following matrix:
Virus tested
SARS-CoV-2
SARS-CoV
MERS-CoV
Other betacoronavirus

Evidence of benefit
Human controlled intervention
trial
Human observational study
Nonhuman primate
experimental
Small animal experimental
In vitro
Theoretical

Greatest evidence

Least evidence

For relevant compounds, we then also considered the available safety data.
Therapies that are plausible and supported by reasonable body of in vitro, animal and/or clinical
data are shown in the following tables. A large number of other compounds have been
evaluated for in vitro inhibition of SARS-CoV-2 and/or other betacoronavirus replication, and
some have demonstrated an inhibitory effect at serum concentrations that might be achieved in
patients. However, without animal studies or well-documented experience of clinical use in
comparable contexts, these are not currently recommended for clinical use in COVID-19
patients. Similarly, some drugs have theoretical potential for benefit in COVD-19 patients but no
supporting data, and are not recommended for use. Drugs in these categories are not listed in
the tables, with the exception of any that have been widely proposed as current treatment
options for COVID-19.
The therapies are divided into two categories in the following tables based on current evidence:
1. Benefit may exceed risk, potentially suitable for compassionate use (Table 1)
2. Inadequate data to recommended compassionate use currently, await further data (Table 2)

Table 1. Evidence base for specific therapies for SARS-CoV-2 infection: Benefit may exceed risk, potentially suitable for compassionate use

*S=SARS, M=MERS, S2=SARS-CoV-2; iv=in vitro, a=animal, c=clinical

Remdesivir
Studies
performed*
Siv; Miv; S2iv
Sa; Ma
Several nonUK S2c
studies in
progress and
expected to
report Apr
2020

Data: SARS, MERS and other

Data: SARS-CoV-2 Safety profile

UK feasibility

Nucleotide prodrug with activity against a number
of unrelated RNA viruses. Potent inhibition of
SARS-CoV, MERS-CoV and bat coronaviruses with
pandemic potential in human airway epithelial
cells in vitro, with sub-micromolar EC50 values. In
a mouse model of SARS-CoV, prophylactic and
early therapeutic administration significantly
reduces lung viral load and improves clinical signs
of disease and respiratory function; later
treatment, initiated at peak viral replication,
reduces lung viral loads but does not alter clinical
outcome. In a nonhuman primate model of MERSCoV infection, prophylactic or early treatment
improves clinical respiratory function and
radiological signs, and reduces lung viral load and
histopathological changes.
Direct comparison with combination
lopinavir/ritonavir and interferon-beta in vitro and
in mouse models of MERS-CoV infection
demonstrated greater virological, clinical and
histopathological benefit with remdesivir.

Inhibits SARS-CoV2 replication in
Vero cells with a
low micromolar
EC50 value.

Limited supply available for
compassionate use (March 2020).
Use restricted to severely ill
patients. Compassionate use
programme details at:
https://rdvcu.gilead.com

Manufacturer reports two
phase 1 human trials
completed, results not
published. Phase 2 trial in
Ebola Virus Disease (EVD)
survivors (NCT 02818582) fully
recruited but not yet reported.
Extensive therapeutic use in
2018-20 Ebola outbreak in
DRC, but trials designed for
efficacy and only limited
interpretation of safety is
possible: no significant
adverse safety signal detected.

Lopinavir/ritonavir
Studies
performed*
Siv; Miv
Ma
Sc
Several nonUK S2c
studies in
progress and
expected to
report
imminently

Data: SARS, MERS and other

Data: SARS-CoV-2 Safety profile

UK feasibility

Protease inhibitor developed for HIV, a
completely unrelated virus. In vitro data for both
MERS and SARS-CoV are variable but suggest low
potency inhibition at clinically achievable
concentrations. No animal studies of SARS-CoV. In
a nonhuman primate model of MERS, early
treatment improved clinical, radiological and
pathological features and reduced viral loads. In
two retrospective, matched cohort studies of
SARS, early but not rescue LPV/r treatment was
associated with improved clinical outcomes, but
interpretation is difficult because of multiple
other uncontrolled interventions (ribavirin,
corticosteroids) in these patients. Compassionate
use in the S. Korea MERS outbreak was not
informative about efficacy; no preliminary results
available from ongoing MERS clinical trial in KSA.
Combination LPV/r and ribavirin appeared
beneficial in a small study of post-exposure
prophylaxis against MERS in healthcare workers.
Direct comparison between remdesivir,
lopinavir/ritonavir, and interferon-beta in vitro
and in mouse models of MERS-CoV infection
demonstrated greater virological, clinical and
histopathological benefit with remdesivir.

Unpulished data
indicate that
lopinavir is
inhibitory at uM
concentrations for
SARS-CoV-2 in
Vero cell culture.
One observational
study in COVID-19
patients did not
find reduced
duration of viral
RNA detection in
those receiving
lopinavir-ritonavir.
An open-label RCT
of lopnavirritonavir in
hospitlalized
COVID-19 patients
has been
completed but
results are not yet
publically
available.

Routinely available (licensed for
the treatment of HIV-1 infection).

Well established agent with
well understood toxicity
profile. Gastrointestinal side
effects are very common.
Note multiple significant drugdrug interactions.

Table 2. Evidence base for specific therapies for SARS-CoV-2 infection: Inadequate data to recommended compassionate use currently, await further
data

*S=SARS, M=MERS, S2=SARS-CoV-2; iv=in vitro, a=animal, c=clinical

Chloroquine (CQ)
Studies
performed*
Siv; S2iv

Data: SARS, MERS and other

Data: SARS-CoV-2 Safety profile

UK feasibility

Inhibitory in vitro for SARS-CoV but the selective
index is low. In one murine model of SARS
intraperitoneal chlorquine was ineffective in
inhibiting lung virus titers. For multiple other
viruses, potent in vitro activity has not translated
into benefit in animal or clinical studies. In some
cases, CQ has been shown to enhance viral
replication in animal models, probably because of
its immunomodulatory effects. In both a
nonhuman primate model and clinical trial in
chickungunya infection (which is unrelated to
SARS-CoV-2), CQ treatment resulted in worse
outcomes, despite promising antiviral activity in
vitro.

Effective inhibition Well established agent,
of SARS-CoV-2
defined safety profile as
replication in vitro. antimalarial drug; however,
safety in acute viral illness is
Early
not established and studies,
announcements
albeit with unrelated viruses,
from China have
raise concerns (see data).
reported
significant clinical
benefit of CQ
treatment in
COVID-19, but
supporting data
awaited.

Routinely available (various
licensed indications, including
malaria and rheumatoid
arthritis).

Interferon (systemic)
Studies
performed*
Siv; Miv
Sa; Ma
Sc; Mc

Data: SARS, MERS and other
Type I (α, β), type II (γ), and type III (λ) IFNs all
show activity against SARS-CoV in extensive in
vitro studies. Type I (α, β) IFNs have shownactivity
in limited animal and observational clinical
studies. Dose-related reductions in lung viral titers
were found in In mice dosed intraperitoneally
with IFN- B/D beginning 4 h after SARS-CoV
exposure. One small observational study of IFNaflacon-1 combined with corticosteroids reported
improved clinical outcomes in SARS.
In vitro, MERS-CoV appears to be more sensitive
to type I IFNs than SARS-CoV, especially IFN-β.
Some animal evidence of benefit of early
treatment with IFN-β1b in nonhuman primate
model of severe disease. Observational studies of
IFN-α combined with ribavirin have yielded
inconclusive results; the largest study found no
evidence for reduced mortality or for an antiviral
effect. There are no preliminary results available
from ongoing MERS clinical trial of systemic IFNβ-1b combined with lopinavir-ritonavir in the
Kingdom of Saudi Arabia.

Data: SARS-CoV-2 Safety profile
Unpublished in
vitro data
indicate that
SARS-CoV is
more
susceptible to
IFN- β-1a and 1b than to IFNα.

Well established agent with
defined but complex safety
profile. Clinicians
experienced in managing
side effects should be
consulted e.g. those who
have treated hepatitis C virus
(HCV) infection and multiple
sclerosis.

UK feasibility
Several different interferons
are available for systemic
administration. There are
insufficient data to strongly
recommend a particular
preparation, although IFN-β
appears more promising
based on available data.
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