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Background
Infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) threatens public health at a global level, with
over 29,000,000 cases in affected countries at present.(ECDPC 2020) Spain, France and the UK currently have the highest
infection rates in Europe with 593,730, 387,252 and 371,125 cases respectively.(ECDPC 2020) Given the high infectivity of
this virus and the fact that one in five infected become hospitalised with serious health consequences, it is vitally
important to address how to improve treatment practices.(Zhonghua 2020) There are currently few approved medications
for treating SARS-CoV-2. However, there are a range of drug therapies and a number of vaccines being evaluated to test
their efficacy and safety.(NIHR-IO 2020) The treatments currently being evaluated range from those that target the cellular
proteins essential to the life cycle of SARS-CoV-2, to those which reduce inflammation or act as anti-coagulants.(NIHR-IO
2020, Kindrachuk 2015, Pfefferle 2011, Lundin 2014, Hoffmann 2020, Cheng 2019)
Due to the urgent need for effective and accessible treatment for SARS-CoV-2, there have been specific efforts to
repurpose or reposition approved and established drugs. This approach to identifying medications leads to a shorter drug
development cycle than experimental drug development and requires upscaling of established production processes
rather than generation of de novo systems.(Pushpakom 2019) The burden of the regulatory pathway and market access
process is decreased and as generics for repurposed or repositioned drugs are often instantly available, the cost of drugs
developed in this way tends to be lower.(Pushpakom 2019)
There is a burgeoning and disparate literature on repurposed or repositioned drug candidates for treatment of SARS-CoV-2
(from removal of the virus to recovery and rehabilitation). This review will provide an overview of evidence from
hypothesis driving and preclinical studies which identify possible SARS-CoV-2 treatment candidates for clinical trial testing.
Aims and Objectives
Our aim is to give an up to date evidence overview of the drug repurposing research landscape and provide a list of
possible treatment candidates for trial in relation to SARS-CoV-2 treatment (from removal of the virus to recovery and
rehabilitation).
To achieve our aim our objectives are as follows:
-

To identify any hypothesis driving studies for SARS-CoV-2 (e.g. use of computational drug discovery for
redevelopment) that summarise potential repurposed drug candidates

-

To identify any drug library screening studies (including high throughput screening studies or virtual, in-silico drug
screens) that summarise potential repurposed drug candidates

-

To identify any preclinical studies (including in vitro trials and studies on animal models) that summarise potential
repurposed drug candidates for clinical trials

-

To produce a map of potential repurposed drug candidates for clinical trial, critically appraising the evidence
indicating each one as a potential candidate

Search strategy
Database: SARS-CoV-2-specific COAP Living Evidence on COVID-19 https://ispmbern.github.io/covid-19/livingreview/index.html
#1

(investigational) or (repurpose) or (repurposing) or (re-purpose) or (re-purposing) or (reposition) or (repositioning)
or (re-position) or (re-positioning) or (reprofile) or (reprofiling) or (re-profile) or (re-profiling) or (off licence) or
(off-licence) or (off license) or (off-license) or (unlicenced) or (unlicensed) or (off label) or (off-label)
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Database(s): Embase 1996 to 2020 Week 38
#

Searches

1

sars coronavirus/ or sars-related coronavirus/

2

severe acute respiratory syndrome/

3

(coronavir* or corona virus* or HCoV* or ncov* or 2019nCoV or 2019
novel coronavirus or 2019 novel cov or cov 2 or cov2 or covid or covid19
or covid 19 or sars cov* or sarscov* or Sars coronavirus* or Severe
Acute Respiratory Syndrome Coronavirus*).mp.

4

or/1-3

5

Middle East respiratory syndrome/

6

(middle east respiratory syndrome or mers or mers cov or mers
coronavirus).mp.

7

or/5-6

8

(repurpos* or re purpos* or reposition* or re position* or reprofil* or
re-profil* or off licenc* or off licens* or unlicen* or off label).mp.

9

(201911* or 201912* or 2020* or 2021*).dc.

10

4 and 8 and 9

11

7 and 8 and 9

12

10 or 11

13

limit 8 to covid-19

14

12 or 13

Database(s): Scopus 1996 to 2020 Week 38
( ( TITLE-ABS-KEY ( coronavirus OR "corona virus" OR hcov* OR ncov* OR 2019ncov OR "2019-ncov" OR "2019 novel
coronavirus" OR "2019 novel cov" OR "2019 novel-cov" OR "cov 2" OR "cov-2" OR cov2 OR covid OR covid19 OR
"covid 19" OR "covid-19" ) ) OR ( TITLE-ABS-KEY ( "sars cov*" OR "sars-cov*" OR sarscov* OR "Sars coronavirus" OR
"Severe Acute Respiratory Syndrome Coronavirus" ) ) OR ( TITLE-ABS-KEY ( "middle east respiratory syndrome" OR mers
OR "mers cov" OR "mers-cov" OR "mers coronavirus" OR "mers-coronavirus" ) ) )
AND
( TITLE-ABS-KEY ( repurpos* OR "re purpos*" OR "re-purpos*" OR reposition* OR "re position*" OR "re-position*"
OR reprofil* OR "re profil*" OR "re-profil*" OR "off licenc*" OR "off-licenc*" OR "off licens*" OR "off-licens*" OR
unlicen* OR "off label" OR "off-label" ) )
AND
( LIMIT-TO ( PUBYEAR , 2021 ) OR LIMIT-TO ( PUBYEAR , 2020 ) OR LIMIT-TO ( PUBYEAR , 2019 ) )
Inclusion and Exclusion Criteria
We will include primary studies of the following designs: in-vitro and in-vivo preclinical trials (such as studies on cell
cultures, on animal models or non-human primates). We will also include drug library screens involving repurposed
therapeutic agents targeting SARS-CoV-2 (including high throughput screening studies or virtual, in silico drug screens).
We will include studies describing potential adverse effects of the identified drugs, in addition to those describing
potential therapeutic effects.
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We will code but not include studies where the title or abstract does not specifically mention a drug only a drug category
or repurposing/repositioning for SARS-CoV-2.
We will code but not include any pre-clinical studies where the drug(s) of interest is (are) now being evaluated in humans
(i.e. within randomised controlled trials, controlled clinical trials, cohort studies, case studies, cross-sectional studies and
case-control) or which have been evaluated and are now in human use. Should any identified drugs in trial or use not
already be listed in NIHR-IO scans they will be flagged to the trial scanning team.
Reviews, letters, editorials and commentaries will be included if they fulfil the inclusion criteria.
We will code for but not include non-English language studies.
We will code for and include as plausible (given our timeline) any information we need to retrieve via inter-library loans or
author contact.
Participants/population
There will be no restrictions by type of participants or population in studies reviewed.
Intervention(s), exposure(s)
We will include off-label drugs, vitamins and dietary supplements that have been approved by established regulatory
authorities (e.g. the US Food and Drug Administration (FDA), European Medicines Agency (EMA)) for indications other
than SARS-CoV-2 that could potentially be used in treating the SARS-CoV-2 infection and resultant physical morbidities.
Individual and combination therapies will be included.
The following will be excluded from the review:
•

Biological targets for treatment (e.g. a disease pathway that could be influenced), with no drug indicated

•

Prophylactic (preventative) interventions (e.g. SARS-CoV-2 vaccines and face masks - we are interested in
treatments only)

•

Complementary or alternative medicines

•

Diagnostic tools (e.g. chest x-rays)

•

Non-drug treatments (e.g. equipment, such as ventilator methods; patient management techniques)

•

Any treatments already being used for treating SARS-CoV-2 patients in clinical trials or practice (e.g. convalescent
plasma therapy)

•

Drug(s) for treating the mental health impacts of SARS-CoV-2.

Comparator
Where relevant, there will be no restrictions on the type of comparator. Placebo, supportive care, other therapeutic
interventions or no comparator will be accepted.
Main outcome(s)
The record should identify at least one drug candidate as a potential treatment for SARS-CoV-2 infection or resultant
physical morbidities.
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Mechanism of action
Where available we will extract data on the mechanism of action or the anatomical therapeutic chemical classification for
each identified drug.
We will consult experts in pharmacy and drug development to validate the plausibility of each identified drug for treating
SARS-CoV-2 and SARS-CoV-2-induced physical morbidities.
Data extraction (selection and coding)
Titles and abstracts will be screened independently by two reviewers (LT and EJ) in relation to the inclusion and exclusion
criteria, with advice from a third reviewer where required (AW). Discrepancies will be resolved through discussion
between reviewers and adjudication by a third reviewer (FP). The full texts of potentially relevant records will be screened
using the same method.
A data extraction form will be created, piloted on a sample of included studies and refined. Data will be extracted by one
reviewer with a proportion of extracted data checked for accuracy and completeness by a second reviewer (out of EJ, LT,
MA and FP). The opinion of a third reviewer (AW or DO) or will be sought to resolve discrepancies in relation to the
extracted data. Items on the pilot data extraction form will include the following: study citation; study design; population
of interest; candidate drug(s); cell line (in-vitro) or animal model (in-vivo) tested; mechanisms of action or anatomical
therapeutic chemical classification; pharmacokinetic and pharmacodynamic properties; primary outcomes reported;
descriptive list of known adverse events or toxicity; and conclusions (e.g. subset of drugs identified as being most
promising amongst those listed).
Quality assessment
The internal quality for in vitro and in vivo studies will be evaluated using the risk of bias (RoB) rating tool developed by the
Office of Health Assessment and Translation. (Myatt 2018) This will be done by a single reviewer with a proportion of
decisions quality assessed by a second reviewer. Each study will receive one of five possible responses: “Definitely Low
Risk of Bias”, “Probably Low Risk of Bias”, “Probably High Risk of Bias”, “Definitely High Risk of Bias” or “Not Reported”,
with a statement of justification. (Myatt 2018) The internal quality of in silico studies will be assessed using a checklist
developed to assess the methodological quality of computational modelling studies. (Silva 2020) This will be done by a
single reviewer with a proportion of decisions quality assessed by a second reviewer. An overall score will be given to each
study calculated as percentage taken from the sum of rated questions divided by the sum of applicable questions. (Silva
2020) A decision will then be made by consensus of three reviewers as to whether each of these studies should be rated as
“Definitely Low Risk of Bias”, “Probably Low Risk of Bias”, “Probably High Risk of Bias”, “Definitely High Risk of Bias” or
“Not Reported”, with a statement of justification given.
Strategy for data synthesis
We will present a narrative synthesis of results indicating the amount and quality of evidence available upon each
candidate as judged using the Drug Repositioning Evidence Level classification schema.(Oprea 2015) No statistical analysis
is planned. Rather, a map will be produced indicating the volume and quality of research indicating each drug as a trial
candidate and, if plausible, highlighting the drugs’ mechanism of action or the anatomical therapeutic chemical
classification and the point in the SARS-CoV-2 disease pathway at which the drug acts.
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Dissemination plans
A manuscript describing the work undertaken will be submitted to an academic journal for publication. Concurrent to the
submission of this publication a synopsis of findings will be disseminated through the NIHR-IO website and direct
engagement with key stakeholders.
Following publication, the manuscript and ancillary report will be made accessible on the NIHR-IO website. A lay summary
will be produced and disseminated through relevant patient groups. Both the manuscript and ancillary report will be
disseminated through relevant academic and clinical fora.
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