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Potential medicines to treat COVID-19 

SARS-CoV-2 is a novel coronavirus that causes the illness COVID-19. There are 
no approved medicines to treat COVID-19 and no vaccine is available. Most treatments 
focus on symptom relief. Oxygen therapy represents the major treatment intervention for 
patients with severe infection. Mechanical ventilation may be necessary in cases of 
respiratory failure refractory to oxygen therapy. Hemodynamic support is essential for 
managing septic shock.  

The following sections summarise medicines being investigated to treat COVID-19. 
Medicines where there is emerging evidence against COVID-19 are described. There is a 
lack of robust evidence on specific treatment options for COVID-19 and any proposed 
therapies are considered experimental at this stage. Some are included in clinical trial 
research. 

The emphasis of investigation of potential treatments for COVID-19 has focussed on 
repurposing existing medicines.1 For example, lopinavir/ritonavir and chloroquine.2,3  

The SOLIDARITY trial4 was launched by the World Health Organization on 20 March 
2020. It is an international clinical trial of four treatment options assessing effectiveness 
against COVID-19. The trial aims to reduce clinical trial investigation time by 80% by 
recruiting many countries in a single study of scale to generate data in a short time.  

In Australia, on 30 March 2020 it was announced that the Peter Doherty Institute for 
Infection and Immunity at the University of Melbourne received funding to work on the 
ASCOT trial. Specifically, lopinavir/ritonavir and hydroxychloroquine will be assessed in 
patients with COVID-19, admitted to hospital but not to an ICU in 60 hospitals across 
Australia over 2 months.5  

Due to the rapidly evolving nature of the COVID-19 pandemic, and the number of papers 
being prepared to share findings, many references have not been peer-reviewed. Their 
purpose is to allow other scientists to see, discuss, and comment on the findings 
immediately. Such preprints are yet to be evaluated by the medical community and the 
information presented may be erroneous. This should be acknowledged when considering 
options for application in clinical practice. 

Within this extraordinary numbers of preprints and reports there are a large number of 
small studies which may provide some early indications of benefit. However, the numbers 
are too small to draw meaningful conclusions. The safe and quality care of patients is 
improved through evidence-based treatments so that where possible the studies recruit as 
many patients as possible across multiple centres may be sufficiently powered to 
demonstrate significant differences in outcomes.  

Moreover, the number of studies which are too small to generate meaningful data are 
potentially depleting supplies of potential treatments without first establishing in 
collaborative larger studies the profile of efficacy in prevention and treatment of COVID-
19. Glasziou, Sanders and Hoffmann review the potential for waste in COVID-19 research 
in a paper published 12 May 2020.6  

http://www.who.int/emergencies/diseases/novel-coronavirus-2019/global-research-on-novel-coronavirus-2019-ncov/solidarity-clinical-trial-for-covid-19-treatments
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Promisingly, two large randomised trials are in progress: 

1. The Randomised Evaluation of COVid-19 thERapY (RECOVERY) trial – Over 
11,500 patients from 175 NHS hospitals in the UK were enrolled in the 
RECOVERY trial, making it the largest randomised controlled trial of potential 
COVID-19 treatments in the world. Adult patients who have been admitted to 
hospital with COVID-19 are being invited to take part. The RECOVERY trial began 
by testing some of these suggested treatments:  

• lopinavir, ritonavir;  

• low-dose dexamethasone;  

• hydroxychloroquine;  

• azithromycin;  

• tocilizumab;  

• and convalescent plasma.  

The trial is supported by a grant to the University of Oxford from UK Research and 
Innovation/National Institute for Health Research. 

2. Randomised, Embedded, Multifactorial, Adaptive Platform trial for Community-
Acquired Pneumonia (REMAP-CAP) trial is designed to determine and 
continuously update the optimal set of treatments for community-acquired 
pneumonia. Specifically, for the COVID-19 response, participants can be allocated 
to two existing domains: 

• Evaluation of prolonged macrolide therapy, as a modulator of immune function 

• Evaluation of alternative corticosteroid strategies (no corticosteroids, low dose 
hydrocortisone for seven days, or hydrocortisone while the patient is in septic 
shock). 

In addition, five new domains have been granted ethical approval: 

• Antiviral therapy: lopinavir/ritonavir (Kaletra), hydroxychloroquine, and the 
combination of hydroxychloroquine and lopinavir/ritonavir 

• Immune Modulation therapy: Interferon-beta-1a, interleukin-1 receptor 
antagonist (Anakinra), tocilizumab and sarilumab. 

• Antibody therapy: evaluating the use of convalescent plasma for COVID-19 

• Therapeutic anticoagulation: evaluating the use of low molecular-weight 
heparin or unfractionated heparin compared to standard pharmacologic 
thromboprophylaxis 

• Vitamin C: evaluating the use of high-dose vitamin C for patients with severe 
CAP including CAP caused by COVID-19. 

Misra S et al7 conducted systematic review and meta-analysis of the effect of various 
treatments on COVID-19. Eighty-one studies involving 44 in vitro and 37 clinical studies 
including 8,662 nCOV-2019 patients were included in the review. Lopinavir/ritonavir 
compared to controls was significantly associated with shorter mean time to clinical 
improvement and remdesivir compared to placebo was significantly associated with better 
overall clinical improvement. Hydroxychloroquine was associated with less overall clinical 
improvement and longer time to clinical improvement. The authors suggest that except in 
vitro studies, no treatment until now has shown clear-cut benefit on nCOV-2019 patients. 
Lopinavir/ritonavir and remdesivir have shown some benefits in terms of less time to 
clinical improvement and better overall clinical improvement. Hydroxychloroquine use has 
a risk of higher mortality and adverse events. The authors conclude results from upcoming 
large clinical trials must be awaited to draw any profound conclusions.  

https://www.recoverytrial.net/
https://www.remapcap.org/
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On 15 June 2020, the US Food and Drug Administration revoked the emergency use 
authorisation (EUA) that allowed for chloroquine phosphate and hydroxychloroquine 
sulfate donated to the Strategic National Stockpile to be used to treat certain hospitalized 
patients with COVID-19 when a clinical trial was unavailable, or participation in a clinical 
trial was not feasible. Based on its ongoing analysis of the EUA and emerging scientific 
data, the FDA determined that chloroquine and hydroxychloroquine are unlikely to be 
effective in treating COVID-19 for the authorized uses in the EUA.8 

Work is ongoing to fact check and build on the entries for each medicine. To support this 
work, the Commission will seek expert opinion from within Australia, for example in 
pharmacology, epidemiology and virology. The Commission is supported across programs 
by an extensive network of experts and stakeholders, including peak bodies and 
universities. Specifically, for medication safety this includes the Health Services 
Medication Expert Advisory Group that meets quarterly and includes members from all 
States and Territories. The Commission expects to consult with these organisations to 
assist with development of resources to support the areas described here. 

Managing medicines in patients with COVID-19, outside of investigating experimental 
treatments is considered in a set of position statements under consultation and reviewed 
regularly at Medicines management COVID-19. 

On 17 May 2020, Australia’s Chief Scientist, Dr Alan Finkel, wrote to Ministers Hunt and 
Andrews with a report by a Rapid Research Information Forum on the most promising 
COVID-19 therapeutics in development globally and nationally. In addition to the potential 
treatments described in this document, the report references the following: 

• Nelfinavir (Viracept) 

• Tenofovir and Emtricitabine (Truvada) 

• Ribonucleoside analogue beta-D-N4-hydrocycytidine 

• Small interfering RNAs 

• Broadly neutralising anitibodies (bNAbs). 

In addition, further Australian clinical trials described include: 

• The COVID-19 Post-Exposure Prophylaxis (COPEP) project 

• Design, screening and development of siRNAs 

• CSL anti-cytokine antibody products in early clinical trials. 

https://www.safetyandquality.gov.au/our-work/medication-safety/medicines-management-covid-19
https://www.science.org.au/covid19/promising-therapeutics
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Monoclonal antibodies 

Tocilizumab (Actemra®) 

Australian sponsor Roche Products Pty Ltd 

Australian status TGA registered 

PBS listing Yes 

Sponsor information Roche, Actemra 

Prescribing information TGA 

 Guildlink 

 Complications 

Tocilizumab (Actemra) is a biologic medicine indicated for the treatment of moderate to 
severe active rheumatoid arthritis (RA) in adult patients with poor prognostic factors in 
combination with methotrexate (MTX) or other non-biological disease-modifying anti-
rheumatic drugs (DMARDs).  

In 2010, Actemra secured approval from the US Food and Drug Administration (FDA) for 
the treatment of rheumatoid arthritis (RA). The drug is capable of inhibiting high Interleukin 
6 (IL-6) protein levels. This is a pro-inflammatory cytokine implicated in some 
inflammatory diseases. 

China’s National Health Commission in treatment guidelines published online, indicated 
Actemra may be used to treat coronavirus patients with severe lung damage and high IL-6 
levels. Researchers in China are expected to enrol a total of 188 patients with COVID-19 
in a clinical trial running through to 10 May 2020.9,10  

Actemra does not directly kill the novel coronavirus, known as SARS-CoV-2. In the 
disease COVID-19, the body may respond to the pathogen by overproducing immune 
cells and their signalling molecules in a dangerous phenomenon called a cytokine storm. 
Similar lung inflammation happened in SARS patients during the 2003 outbreak, mainly in 
China. It is hypothesised that Actmera may have potential against this activity as an 
inhibitor of the interleukin 6 (IL-6) receptor. 

http://www.pbs.gov.au/medicine/item/1419q-1423x-1464c-1476q-1481y-1482b-9657g-9658h-9659j-9671b-9672c-9673d
http://www.roche-australia.com/en_au/products/pharmaceuticals/actemra.html
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2011-PI-01333-3&d=202004021016933
http://www.guildlink.com.au/gc/ws/ro/pi.cfm?product=ropactem11014
http://www.pharmaceutical-technology.com/news/roche-actemra-coronavirus-complications/
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Sarilumab (Kevzara®) 

Australian sponsor Sanofi-Aventis Australia Pty Ltd 

Australian status TGA registered 

PBS listing No (Public summary document 1 March 2019) 

Prescribing information TGA 

 Injection 

 Locations 

Sarilumab (Kevzara) is an IL-6 inhibitor that in combination with non-biological Disease-
Modifying Anti-Rheumatic Drugs (DMARDs) or as monotherapy is indicated for the 
treatment of moderate to severe active rheumatoid arthritis in adult patients who have had 
an inadequate response or intolerance to one or more DMARDs. 

Kevzara was approved by the FDA in 2017. Sanofi-Aventis development partner, 
Regeneron is planning a clinical trial in severe/critical COVID-19 patients to evaluate 
Sarilumab. The trial is based on findings from China with another IL-6 inhibitor that 
showed a benefit in reducing fever and increasing lung capacity in severe and critical 
hospitalised patients with COVID-19. 

Regeneron is also pursuing further clinical tests of an antibody, potentially finding a use as 
a prophylaxis in first responders and healthcare workers as a stand-alone treatment or as 
a combo with Kevzara. 

Meplazumab 

Australian sponsor To be determined 

Australian status Not registered 

Approach Treatment 

Stage: To evaluate the safety and efficacy of humanized Meplazumab for Injection in 
patients infected by 2019-nCoA – ClinicalTrials.gov Identifier: NCT04275245. 

A trial in China in February 202011 aimed to assess the efficacy and safety of 
meplazumab, a humanized anti-CD147 antibody, as add-on therapy in patients with 
COVID-19 pneumonia. It has been proved that host-cell-expressed CD147 could bind the 
spike protein of SARS-CoV-2 involved in host cell invasion. Antibody against CD147 could 
block the infection of SARS-CoV-2. The authors interpreted that meplazumab efficiently 
improved the recovery of patients with SARS-CoV-2 pneumonia with a favourable safety 
profile. They support further large-scale investigation of meplazumab as a treatment for 
COVID-19 pneumonia. 

http://www.pbs.gov.au/info/industry/listing/elements/pbac-meetings/psd/2018-11/Sarilumab-psd-november-2018
http://www.tga.gov.au/sites/default/files/auspar-sarilumab-rch-190408-pi.pdf
file:///C:/www.regeneron.com/kevzara-injection
file:///C:/Users/wastev/AppData/Local/Hewlett-Packard/HP%20TRIM/TEMP/HPTRIM.32536/www.regeneron.com/locations
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Monoclonal Antibodies unspecified 

Australian sponsor To be determined 

International sponsor Vir Biotechnology 

Approach Treatment 

Stage Preclinical 

Vir Biotechnology has isolated antibodies from people who survived Severe Acute 
Respiratory Syndrome (SARS), a viral relative of the novel coronavirus COVID-19. Vir has 
identified a number of monoclonal antibodies that bind to SARS-CoV-2, which were 
isolated from individuals who had survived a SARS infection. Research continues to 
determine if its antibodies, or additional antibodies that it may be able to identify, can be 
effective as treatment and/or prophylaxis against SARS-CoV-2.12  

WuXi Biologics in partnership with Vir is in the early stages of development and has not 
specified when it expects to have products ready for human testing.13 

Other immunosuppressants 

Baricitinib (Olumiant®) 

Australian sponsor Eli Lilly Australia Pty. Ltd 

Australian status TGA registered 

PBS listing Yes – Authority required 

Indication For the treatment of moderate to severe active 
rheumatoid arthritis (RA) in adult patients who have 
responded inadequately, or who are intolerant, to one or 
more Disease-modifying anti-rheumatic drugs (DMARDs)  

Prescribing information TGA 

In February 2020, Stebbing et al14 identified a group of approved drugs that could inhibit 
clathrin-mediated endocytosis and thereby inhibit viral infection of cells. Baricitinib, 
fedratinib, and ruxolitinib are potent and selective inhibitors of Janus kinase-mediated 
(JAK) cytokine release, and are approved for indications such as rheumatoid arthritis and 
myelofibrosis. Although the three candidates have similar JAK inhibitor potencies, a high 
affinity for AAK1 suggests baricitinib is the best of the group, especially given its once-
daily oral dosing and acceptable side-effect profile. 

http://www.pbs.gov.au/pbs/search?term=lopinavir%20%2B%20ritonavir&analyse=false&search-type=medicines
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2018-PI-01225-1
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Favalli et al15 responded with caution to the Stebbing et al report that JAK–STAT signal 
blocking by baricitinib (a selective JAK1 and JAK2 inhibitor) produces an impairment of 
interferon-mediated antiviral response, with a potential facilitating effect on the evolution of 
SARS-CoV-2 infection. This mechanism is thought to be involved in an increased risk of 
herpes zoster and simplex infection. Viral infections (including herpes zoster and herpes 
simplex) in intensive care units can account for up to 10% of community-acquired and up 
to 5% of ventilator-associated pneumonia, the incidence of which might be expected to be 
higher in immuno-compromised patients given JAK inhibitors. 

Debate continues over the risks with baricitinib therapy for COVID-19, with 
acknowledgement that the results of investigator-led and other prospective studies (for 
example, NCT04320277 and NCT04321993) with numerous treatments, including 
baricitinib, in individuals with COVID-19 are awaited.16  

Antiretrovirals 

Lopinavir/ritonavir (Kaletra®) 

Australian sponsor AbbVie Pty Ltd 

Australian status TGA – combination registered 

PBS listing Yes 

Indication For the treatment of HIV-1 infection, in combination with 
other antiretroviral agents in adults and children aged 2 
years and older 

Prescribing information TGA 

Lopinavir and ritonavir inhibit protease, an enzyme that HIV and coronaviruses use to 
replicate.  

In January 2020, AbbVie donated a supply of lopinavir/ritonavir to the Chinese health 
authorities for use as an experimental treatment option.17 AbbVie’s fixed-dose HIV drug 
Kaletra, a combination of antivirals lopinavir and ritonavir, was trialled in January 2020 in 
Wuhan with the published results concluding no improvement in clinical symptoms, 
extension of lifespan or cutting viral shedding in patients hospitalised with severe COVID-
19.18 In further analysis a mortality benefit was reported for patients who received Kaletra 
earlier. The death rate in Kaletra patients was 15.0% at day 28, versus 27.1% among 
placebo patients, provided therapy started within 12 days of showing symptoms.19 

http://clinicaltrials.gov/show/NCT04320277
http://clinicaltrials.gov/show/NCT04321993
http://www.pbs.gov.au/pbs/search?term=lopinavir%20%2B%20ritonavir&analyse=false&search-type=medicines
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-03502-3&d=202003191016933
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Darunavir/Cobicistat (Prezcobix®) 

Australian sponsor Janssen-Cilag Pty Ltd 

Australian status TGA registered 

PBS listing Yes 

Indication In combination with other antiretroviral agents for the 
treatment of adult patients with human immunodeficiency 
virus1 (HIV-1) infection 

Prescribing information TGA 

There are several classes of drugs in development, including antivirals, immunotherapies, 
and vaccines. It is unknown whether a single drug could work or if a combination is 
needed. Prezcobix used to treat HIV infections is under investigation.20 

Janssen has donated 300 boxes of its HIV medicine darunavir/cobicistat to the Shanghai 
Public Health Clinical Center and Zhongnan Hospital of Wuhan University to support 
research into a solution for the SARS-CoV-2. Another 50 boxes have been provided to the 
Chinese Centre for Disease Control and Prevention for laboratory-based drug-screening 
for antiviral properties against SARS-CoV-2.21 More recently, Johnson & Johnson 
announced that there have been anecdotal and unsubstantiated reports that darunavir 
marketed by its company Janssen as Prezista/Prezcobix is being used in treatment. 
However, there is no evidence of any effect against SARS-CoV-2.22 

Antivirals 

Camostat mesylate 

Australian sponsor (likely) Unknown 

Australian status Not registered 

PBS listing No 

Indication Approved for treatment of pancreatic inflammation in 
Japan and South Korea 

Prescribing information Unavailable 

Camostat mesylate is thought to act by disrupting viral entry by inhibiting cellular 
transmembrane serine protease 2 (TMPRSS2) partially blocking SARS-CoV-2 infection of 
lung epithelial cells in vitro.23  

Danish researchers plan to enrol 180 patients with COVID-19 in a placebo-controlled trial 
for five days to determine effect in vivo. Results are expected in three months.24,25  

http://www.pbs.gov.au/medicine/item/10903W
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2015-PI-02495-1
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Umifenovir (Arbidol®)  

Australian sponsor Not identified 

Australian status TGA – not registered 

Arbidol is the trade name for umifenovir, a non‐nucleoside antiviral and 

immunomodulating drug. The influenza remedy Arbidol (umifenovir) is not approved in 
Western countries but has been approved for use in China. 

Umifenovir was first developed in the Russian Research Chemical‐Pharmaceutical 
Institute in the late 1980s. In 2006, Arbidol was approved for the treatment of upper 
respiratory tract infections caused by influenza virus A and B in adults by the China Food 
and Drug Administration.26 

In March 2020, an interventional planned Phase IV trial at Xianga Hospital of central 
South University in Hunan province in China, aimed to recruit 500 patients to investigate 
the use of umifenovir as an add-on to antiviral combination therapy. The trial is split into 
three arms. The two experimental arms study the administration of 200 mg and 400 mg of 
umifenovir respectively, alongside control arm of conventional antiviral therapy in the 
treatment of coronavirus.27 

In Russia and China, umifenovir is widely used as a prophylactic against and treatment for 
colds with hundreds of millions of doses sold per year. While there is evidence that it has 
antiviral properties, its effectiveness has been disputed in some trials, and it is not 
approved for use in the EU or the US.  

The UK Medicines and Healthcare Regulatory Agency (MHRA) confirmed that the Arbidol 
being sold on eBay UK and other websites “is not licensed for sale in UK”. The MHRA 
note that while some drugs can be legally sold online by registered pharmacists, “many 
websites are operating illegally, there are no qualified healthcare providers involved in the 
supply and the medicines supplied may not be the authorised product”.28 

Remdesivir 

Australian sponsor (likely) Gilead Sciences Pty Ltd 

Australian status TGA – not registered 

Remdesivir is an investigational nucleotide analogue originally developed for Ebola. It is 
not approved anywhere globally and has not been demonstrated to be safe or effective for 
any use.29 

Remdesivir has demonstrated broad-spectrum antiviral activity both in vitro and in animal 
models against multiple emerging viral pathogens including Marburg, MERS, SARS, and 
more recently Ebola. The viral pathogens MERS and SARS are also coronaviruses and 
are structurally similar to the SARS-CoV-2 that causes COVID-19. The limited preclinical 
data for remdesivir in MERS and SARS indicates that the medicine may have potential 
activity against SARS-CoV-2.  
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In March 2020, Gilead commenced a phase 3 studies of remdesivir in adults diagnosed 
with COVID-19 to evaluate the safety and efficacy. These randomised, open-label, 
multicentre studies aim to enrol approximately 1,000 patients at medical centres primarily 
across Asian countries, as well as other countries globally with high numbers of 
diagnosed cases. The trial aims to determine whether multiple doses of remdesivir can 
reverse the infection. The primary goals are reducing fever and helping patients discharge 
from hospital within two weeks. Gilead’s remdesivir, an intravenous treatment, has been 
used to treat one infected patient in the US.30  

These studies complement those being undertaken by the National Institute of Allergy and 
Infectious Diseases (NIAID) in the US, and others being conducted in China led by 
the China-Japan Friendship Hospital.31 Reports from these studies became available on 
29 April 2020 and are summarised below. 

On 27 March 2020, the WHO announced that in Norway and Spain, the first patients will 
be enrolled in the SOLIDARITY trial.4 SOLIDARITY will compare the safety and 
effectiveness of four different medicines or medicine combinations against COVID-19: 
remdesivir; chloroquine and hydroxychloroquine; lopinavir plus ritonavir; and lopinavir plus 
ritonavir and interferon-beta.4  

More than 90 countries are contributing to the trial, and more have expressed interest. 
The high numbers are expected to dramatically cut the time needed to generate robust 
evidence about what drugs are effective.32 

On 1 April 2020, Gilead Sciences announced the initiation of two phase 3 randomised 
studies to evaluate the safety and efficacy of its investigational treatment remdesivir 
in patients with moderate to severe COVID-19. The two studies which have been given 
urgent public health research (UPHR) status by the Chief Medical Office will initially 
involve 15 centres in the UK. 

On 29 April 2020, the National Institutes of Health in the US, released the findings of 
preliminary data analysis of the Adaptive COVID-19 Treatment Trial.33 In this randomised, 
controlled trial, hospitalised patients with advanced COVID-19 and lung involvement who 
received remdesivir appear to have recovered faster than similar patients who received 
placebo. Preliminary results indicate that patients who received remdesivir had a 31% 
faster time to recovery than those who received placebo (p<0.001). Specifically, the 
median time to recovery was 11 days for patients treated with remdesivir compared with 
15 days for those who received placebo. Results also suggested a survival benefit, with a 
mortality rate of 8.0% for the group receiving remdesivir versus 11.6% for the placebo 
group (p=0.059). More detailed information about the trial results, including more 
comprehensive data, will be available in a forthcoming report.  

A study from China was also published online on 29 April 2020 in The Lancet34 in which 
237 patients were enrolled and randomly assigned to a treatment group (158 to remdesivir 
and 79 to placebo). Remdesivir use was not associated with a difference in time to clinical 
improvement (hazard ratio 1·23 [95% CI 0·87–1·75]). Although not statistically significant, 
patients receiving remdesivir had a numerically faster time to clinical improvement than 
those receiving placebo among patients with symptom duration of 10 days or less (hazard 
ratio 1·52 [0·95–2·43]). The authors concluded that the numerical reduction in time to 
clinical improvement in those treated earlier requires confirmation in larger studies. 

A comment published online on 29 April 2020 in The Lancet35 highlights the challenges of 
underpowered studies, reminding the reader that an absence of statistical significance in 
an underpowered trial means that the findings are inclusive.  
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On 2 May 2020, the US FDA issued an Emergency Use Authorization (EUA)36 to permit 
the emergency use of the unapproved product remdesivir for treatment of suspected or 
laboratory confirmed coronavirus disease 2019 (COVID-19) in adults and children 
hospitalized with severe disease. Severe disease is defined as patients with an oxygen 
saturation (SpO2) ≤ 94% on room air or requiring supplemental oxygen or requiring 
mechanical ventilation or requiring extracorporeal membrane oxygenation (ECMO).  

In a pre-print published on 27 May 2020, Piscoya A et al37 evaluated the efficacy and 
safety of remdesivir for the treatment of COVID-19. Two placebo-controlled RCTs 
(n=1300) and two case series (n=88) were included – one of which is the Wang et al study 
(Ref 31). All studies used remdesivir 200mg IV the first day and 100mg IV for nine more 
days, and followed up until 28 days. They concluded that there is paucity of adequately 
powered and fully reported RCTs evaluating effects of remdesivir in adult, hospitalized 
COVID-19 patients. Remdesivir should not be recommended for the treatment of severe 
COVID-19.  

Favipiravir (Avigan®) 

Australian sponsor (likely) FUJIFILM Toyama Chemical Co. Ltd 

Australian status TGA – not registered 

Favipiravir is a broad-spectrum antiviral originally developed for influenza and also 
tested against Ebola virus disease. After oral absorption, it is converted into a bioactive 
nucleoside triphosphate compound that shares a similar structure with purine and 
competes with purine to inhibit RNA polymerase and block virus replication.  

China now has six clinical trials investigating favipiravir. Sihuan Pharmaceutical Holdings 
Group Ltd. said it has initiated clinical trials of broad-spectrum antiviral favipiravir to treat 
COVID-19. According to the Chinese Clinical Trial Registry, it is a randomized, open-label, 
controlled trial to investigate the efficacy and safety of favipiravir. Low, middle and high 
dosage groups will each see 20 patients receive favipiravir twice a day at 1,600 mg, 1,800 
mg and 2,400 mg, respectively, for 10 days. The clinical trial was registered on 20 
February 2020.38 

In Japan, favipiravir was developed as an anti-influenza medication by Toyama Chemical 
Co. Ltd., a division of Fujifilm. Avigan was approved in Japan in March 2014 to treat 
influenza in patients who do not respond to other therapies. On 22 February 2020, 
Katsunobu Kato, Japan’s Minister of Health, Labor and Welfare, said the country is 
planning to test Fujifilm’s favipiravir against the coronavirus.  

Although Avigan has not been approved by the South Korean government, South Korea’s 
Ministry of Food and Drug Safety also said on 25 February 2020 that it is considering fast-
track approval to import Avigan for the treatment of COVID-19.39 

Early clinical trials have been undertaken in Russia, according to the Russian Direct 
Investment Fund (RDIF) which provided 150 million roubles ($2 million) in funding for the 
project. The RDIF report 60% of the 40 coronavirus patients taking tablets of favipiravir 
tested negative for the virus within five days. 
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A number of small studies have been initiated with favipiravir. India started Phase III 
clinical trials of favipiravir as a potential treatment for patients suffering from COVID-19. In 
Egypt, the efficacy and safety of favipiravir are being studied40 versus oseltamivir and 
hydroxychloroquine as the national standard of care therapy. And in the US, an open 
label, randomised controlled phase II study41 has been recruiting since late April to 
compare favipiravir with standard of care in hospitalised patients with COVID-19.  

In China, a randomised controlled, open-label multicenter trial42 enrolling 240 adult 
patients with COVID-19 compared treatment with either favipirivar or arbidol and found no 
significant difference in recovery rate. 

Rintatolimod 

Australian sponsor (likely) AIM ImmunoTech Inc 

Australian status Not registered 

PBS listing No 

Indication Approved for treatment of chronic fatigue syndrome in 
Argentina. 

Prescribing information Unavailable 

Rintatolimod is a class of specifically configured ribonucleic acid (RNA) compounds 
targeted as potential treatment of diseases with immunologic defects and/or viral 
causation. It has been used as an experimental immunotherapeutic, for chronic fatigue 
syndrome (myalgic encephalomyelitis) in Australia and New Zealand.43 

In vitro, Rintatolimod has been shown to inhibit replication of other human coronaviruses 
(SARS44 and MERS) associated with high morbidity.  

Rintatolimod is to be tested as a prophylaxis/early-onset agent against COVID-19 in a 
clinical trial conducted by Japan’s National Institute of Infectious Diseases (NIID) and the 
University of Tokyo.45  

https://www.clinicaltrialsarena.com/news/glenmark-favipiravir-trial-begins/
https://www.clinicaltrialsarena.com/news/glenmark-favipiravir-trial-begins/
https://clinicaltrials.gov/ct2/show/NCT04349241
https://clinicaltrials.gov/ct2/show/NCT04358549
https://clinicaltrials.gov/ct2/show/NCT04358549
https://www.medrxiv.org/content/10.1101/2020.03.17.20037432v4
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Interferons 

Interferons are a family of naturally occurring small cytokine proteins that are made and 
secreted by cells of the immune system. For example, white blood cells, natural killer 
cells, fibroblasts, and epithelial cells.46 

Interferon beta-1a (Avonex®, Rebif®)  

Australian sponsor (likely) Biogen Australia Pty Ltd 

Merck Healthcare Pty Ltd 

Australian status TGA registered 

PBS listing Yes 

Indication Multiple sclerosis (MS) and in patients who have 
experienced a single demyelinating event and are at risk 
of developing clinically definite MS. 

Prescribing information TGA 

TGA 

Interferon beta (IFN-β) is an antiviral protein made in the lungs during viral lung infections. 
Many viruses inhibit IFN-β as part of their effort to evade the immune system. It has been 
shown that older people and people with some chronic diseases have an IFN-β 
deficiency. In vitro, IFN-β protects cells against the Middle East Respiratory Syndrome 
(MERS) and (SARS) coronaviruses. A UK trial of an inhaled formulation of IFN-β1a in 
patients confirmed with COVID-19 is about to start to determine if this could help prevent 
worsening or accelerate recovery of severe lower respiratory tract illness in COVID-19 
patients.47 Interferon-beta-1a along with lopinavir/ritonavir is also one of the medicine 
combination trialled in COVID-19 patients as part of the WHO SOLIDARITY trial.4  

Interferon alpha-2b 

Australian sponsor (likely) Roche Products Pty Ltd 

Australian status Not registered 

PBS listing No 

Indication Used to treat hairy cell leukemia, malignant melanoma, 
follicular lymphoma, Kaposi’s sarcoma caused by AIDS, 
and certain types of genital warts. Also used to treat 
chronic hepatitis B or C in adults, and to treat chronic 
hepatitis B in children who are at least 1 year old. 

Prescribing information N/A 

http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2011-PI-03646-3
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-07443-3&d=202005061016933
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Pre-print reports from a study in China found that treatment with nebulised IFN-α2b with or 
without arbidol significantly reduced the duration of detectable virus in the upper 
respiratory tract and in parallel reduced duration of elevated blood levels for the 
inflammatory markers IL-6 and CRP.48  

Interferon alpha-1b 

Australian sponsor (likely) Merck Sharpe & Dohme Australia Pty Ltd 

TEVA Pharmaceuticals Australia Pty Ltd 

Australian status Not registered 

PBS listing No 

Indication Used to treat hairy cell leukemia, malignant melanoma, 
follicular lymphoma, venereal or genital warts, AIDS-
related Kaposi’s Sarcoma, chronic hepatitis C, chronic 
hepatitis B (adults and children). 

Prescribing information N/A 

A pre-print report of a study in China that investigated the efficacy and safety of 
recombinant human interferon alpha1b (rhIFN-α1b) nasal drops in healthy medical staff to 
prevent COVID-19 has delivered promising results. The authors observed that in this 
investigator-initiated open-label study of nearly 3,000 subjects, rhIFN-α1b nasal drops can 
effectively prevent COVID-19 in treated medical personnel. The results suggest that 
rhIFN-α1b nasal drops may have potential for protecting susceptible healthy people during 
the coronavirus pandemic.49  

The interferons are known to cause flu-like symptoms. When interferons ramp up 
the immune system, COVID-19’s flu-like symptoms are likely to become worse before 
they get better. For a ventilated patient when symptoms are about to overwhelm them, 
giving them an interferon-based medicine could be catastrophic. For this reason, 
interferon therapies for viral infections are typically considered as a last resort.40 

Pegylated interferon lambda (Lambda®) 

Australian sponsor (likely) Eiger BioPharmaceuticals, Inc. 

Australian status Not registered 

PBS listing No 

Indication Used to treat inflammatory diseases, infections, and 
cancers. 

Prescribing information N/A 
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Pegylated interferon lambda (peg-IFN-λ1) (Lambda) is the only interferon lambda (IFN-λ) 
available as a therapeutic agent. In vitro, treatment with IFN-λ showed potency against a 
variety of viruses, including SARS-CoV and MERS-CoV. The main function of IFN-λ is to 
prevent viral infection by establishing an antiviral state and, if infected, to slow viral 
replication and dissemination. IFN-λ targets type III IFN receptors which are distinct from 
the type I IFN receptors.50  

The absence of pro-inflammatory effects in the lungs is one of the most important 
arguments for the specific advantage of IFN-λ over type I IFNs (IFN alpha, beta) as a 
treatment option for COVID-19. However, it is very important to establish if immune cells 
are responsive to IFN-λ in COVID-19, as their activation exacerbates inflammation. It also 
remains to be seen whether IFN-λ shares the known antiproliferative effect of type I IFNs 
and whether this could impede repair processes during recovery or sensitize epithelial 
cells to virus-induced cell death.43 

In 2017, the US FDA granted Fast Track designation for peg-IFN-λ1 as a potential 
treatment for chronic hepatitis delta virus infection. On 30 April 2020, it was announced 
that the first patients had been dosed in a Phase 2 study of peg-IFN-λ1 (Lambda) in 
outpatients with mild COVID-19 at the Stanford University School of Medicine. The study 
will investigate the hypothesis that Lambda may be effective in patients who have 
confirmed infection with mild symptoms to reduce duration and severity of COVID-19.51 

There are a number of other trials of pegylated interferon lambda proposed in the US for 

the treatment of COVID-19 – ClinicalTrials.gov Identifier: NCT04343976; 
ClinicalTrials.gov Identifier: NCT04354259; ClinicalTrials.gov Identifier: 
NCT04344600.52  

Antimalarials 

Chloroquine (Chlorquin™) 

Australian sponsor Aspen Pharmacare Australia Pty Ltd 

Australian status TGA registered 

PBS listing No 

Indication Treatment of malaria 

Chloroquine blocks viral infection by increasing endosomal pH required for virus/cell 
fusion, as well as interfering with the glycosylation of cellular receptors of SARS-CoV.53 
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Hydroxychloroquine (Plaquenil®) 

Australian sponsor Sanofi-Aventis Australia Pty Ltd 

Australian status TGA registered 

PBS listing Yes 

Indication Rheumatoid arthritis; mild systemic and discoid lupus 
erythematosus; the suppression and treatment of malaria 

Prescribing information TGA 

Yao et al54 found hydroxychloroquine to be more potent than chloroquine to inhibit SARS-
CoV-2 in vitro.  

Gautret et al55 published the results in March 2020 of an open-label non-randomised 
clinical trial using hydroxychloroquine and azithromycin as a treatment for COVID-19. The 
authors concluded that hydroxychloroquine treatment is significantly associated with viral 
load reduction/disappearance in COVID-19 patients and its effect is reinforced by 
azithromycin. This paper attracted much attention – criticism that it was published before a 
meaningful endpoint was reached and conclusions were drawn on a small sample size. 
However, there was support for raising awareness of the prospects for 
hydroxychloroquine. 

Considerable media attention on anti-malarial medicines with potential to treat COVID-19 
has seen increased demand, especially for chloroquine and hydroxychloroquine.  

In response to off-label use in Australia, the Therapeutic Goods Administration (TGA) on 
24 March 2020 introduced new restrictions on who can initiate therapy with 
hydroxychloroquine in unapproved indications. Only the following medical specialties will 
be able to prescribe: dermatology, intensive care medicine, paediatrics and child health, 
physician, and emergency medicine.56  

The FDA has not approved widespread use of these medicines to treat COVID-19. On 28 
March 2020, the FDA issued an Emergency Use Authorization (EUA) for emergency use 
of oral formulations of chloroquine phosphate (CQ) and hydroxychloroquine sulfate (HCQ) 
for the treatment of COVID-19. The FDA limited the use of authorized products to adults 
and adolescents who weigh 50 kg (approximately 110 pounds) or more, who were 
hospitalized with COVID-19, and for whom participation in a clinical trial was not available, 
or participation was not feasible. 

On 30 March 2020, a group of academic colleges (American Academy of Dermatology, 
American College of Rheumatology) and associations of disease states (Lupus 
Foundation of America, Arthritis Foundation) wrote to US Vice President Pence, urging 
collaboration to ensure the continued availability of chloroquine and hydroxychloroquine 
for patients with lupus and rheumatoid arthritis who are maintained on them to avoid 
disability, illness and early death.57  

On 31 March 2020, a study by Chen et al58 concluded that among patients with COVID-
19, the use of hydroxychloroquine could significantly shorten time to clinical recovery 
(TTCR) and promote the absorption of pneumonia. Between the control group and the 
hydroxychloroquine group, the body temperature recovery time and the cough remission 
time were significantly shortened in the hydroxychloroquine treatment group. 

http://www.pbs.gov.au/medicine/item/1512N
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-05655-3
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On 18 April 2020, Wang et al59 reported that a meta-analysis of randomised clinical trials 
to evaluate the efficacy and safety of chloroquine and hydroxychloroquine in the treatment 
of viral diseases, revealed that both the plasma viral load and the improvement of clinical 
symptoms were not different between the intervention and placebo arm. 

Following the release in pre-print of a number of retrospective analyses, there is 
continuing conjecture regarding the lack of evidence for the efficacy of hydroxychloroquine 
against COVID-19 in vivo. Recommendations highlight the importance of waiting for the 
results of ongoing, prospective, randomised, controlled studies before hydroxychloroquine 
is adopted more widely for the treatment of COVID-19.60,61 

A number of trials, underway and planned, aim to establish the role of hydroxychloroquine 
in the treatment of COVID-19. These include: 

• The WHO SOLIDARITY trial4 of adults recently hospitalised with confirmed 
COVID-19 randomly allocated to any of the study treatments (local standard of 
care, OR local standard of care plus one of the treatments – remdesivir, 
chloroquine or hydroxychloroquine, lopinavir/ritonavir, or lopinavir/ritonavir plus 
interferon beta-1a). The use of hydroxychloroquine in the SOLIDARITY trial has 
been temporarily suspended while safety data is reviewed following The Lancet 
article published 22 May (see below). 

• The UK Platform Randomised trial of INterventions against COVID-19 in older 
peopLE (PRINCIPLE trial) of primary care patients diagnosed with COVID-1962 
aims to assess the impact of selected treatments given to older people at 
higher risk of becoming more ill when they are infected with COVID-19. The trial 
will compare with the best available care a number of treatments including a 
seven-day course of hydroxychloroquine or the antibiotic azithromycin. 
Specifically, the study will focus on the need for hospitalisation, the length of stay 
(if required) and if treatment may help people recover quicker and with fewer 
complications. The trial is funded by the Medical Research Council with the 
National Institute for Health Research and led by a team at Oxford University. The 
trial is aimed at over-50s, Patients presenting to GPs with a new, continuous 
cough or high temperature are being recruited. 

• The Australasian ASCOT trial63 to assess the safety and effectiveness 
of hydroxychloroquine and lopinavir/ritonavir at more than 70 Australian 
hospitals and 11 New Zealand hospitals. Patients sick enough to require 
hospitalisation but not requiring admission to intensive care will be asked to 
participate. A quarter of the patients will be given hydroxychloroquine, a quarter 
will be given lopinavir/ritonavir, a quarter will be given a combination of the two 
drugs, and a quarter will be given no treatment. 

On 23 April 2020, NPS MedicineWise released a summary of emerging evidence and 
current guidelines about hydroxychloroquine.64  

On 11 May 2020, a study in patients hospitalised in metropolitan New York with COVID-
19, concluded treatment with hydroxychloroquine, azithromycin, or both, compared with 
neither treatment, was not significantly associated with differences in in-hospital mortality. 
However, there was a significant increase in the risk of cardiac arrest with the combination 
of hydroxychloroquine and azithromycin compared to the other groups. 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/q-a-hydroxychloroquine-and-covid-19
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On 14 May 2020, Tang et al reported on earlier findings65 of a study of 
hydroxychloroquine in 150 patients with mild to moderate COVID-19. The open label 
randomised controlled trial was conducted in 16 government designated COVID-19 
treatment centres in China, from 11 to 29 February 2020.66 The efficacy and safety of 
hydroxychloroquine plus standard-of-care (SOC) was compared with SOC alone in adult 
patients with COVID-19. There was no statistical difference in negative conversion 
between the group that received hydroxychloroquine compared with the group receiving 
standard of care alone. Adverse events were higher in hydroxychloroquine. 

On 17 May 2020, Geleris et al in the New England Journal of Medicine reported an 
observational study of hydroxychloroquine in hospitalised patients with COVID-19. 1,376 
patients received hydroxychloroquine (600 mg twice on day 1, then 400 mg daily for a 
median of five days) during a median follow-up of 22.5 days. Despite relatively high 
numbers the study67 could not prove either benefit or harm of hydroxychloroquine 
treatment. 

On 22 May 2020,68 an observational, multinational analysis of hydroxychloroquine or 
chloroquine with or without a macrolide for treatment of COVID-19 was reported. Patients 
hospitalised with COVID-19 over a 4-month period across 671 hospitals in six continents 
received one of the study treatments within 48 hours of diagnosis. There were four 
treatment groups (chloroquine alone, chloroquine with a macrolide, hydroxychloroquine 
alone, or hydroxychloroquine with a macrolide). Patients who received none of these 
treatments formed the control group. Across 14,888 patients in the treatment groups, 
there was no benefit on outcomes associated with hydroxychloroquine or chloroquine, 
when used alone or with a macrolide. Each of these drug regimens was associated with 
decreased in-hospital survival and an increased frequency of de-novo ventricular 
arrhythmias when used for treatment of COVID-19.  

In a pre-print published on 27 May 2020, Li G et al69 demonstrated the stereo-selective 
difference of chloroquine (CQ) and hydroxychloroquine (HCQ) against SARS-CoV-2 in a 
Biosafety Level 3 laboratory. The S-enantiomers, S-chloroquine (S-CQ) and S-
hydroxychloroquine (S-HCQ), were found to be 27% and 60% more active against SARS-
CoV-2, as compared to R-CQ and R-HCQ, respectively. With these data and previous 
work on stereo-selective metabolism of CQ and HCQ, they recommend that clinical 
studies using S-HCQ as a potentially superior drug substance be conducted for the 
treatment of COVID-19 for improved therapeutic index. 

Following the Mehra et al70 paper in The Lancet on 22 May 2020 (retracted 5 June 
202071), the UK Medicines and Healthcare Products Regulatory Agency requested a review 
by the independent Data Monitoring Committee and the chief investigators of the 
RECOVERY trial, to examine the unblinded data on the hydroxychloroquine arm of the 
trial. 

On 5 June 2020, the chief investigators of the RECOVERY trial announced they had 
concluded that there is no beneficial effect of hydroxychloroquine in patients hospitalised 
with COVID-1972. A total of 1,542 patients were randomised to hydroxychloroquine and 
compared with 3,132 patients randomised to usual care alone. There was no significant 
difference in the primary endpoint of 28-day mortality (25.7% hydroxychloroquine versus 
23.5% usual care; hazard ratio 1.11 [95% confidence interval 0.98–1.26]; p=0.10). There 
was also no evidence of beneficial effects on hospital stay duration or other 
outcomes. They stated that although it is disappointing that this treatment has been 
shown to be ineffective, it does allow us to focus care and research on more promising 
drugs. 

https://www.nejm.org/doi/full/10.1056/NEJMoa2012410
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The RECOVERY trial has proceeded at unprecedented speed, enrolling over 11,000 
patients from 175 NHS hospitals in the UK since its establishment. Patients will continue 
to be randomised to the other arms of the trial. 

On 15 June 2020, the US Food and Drug Administration revoked the emergency use 
authorisation (EUA) that allowed for chloroquine phosphate and hydroxychloroquine 
sulfate donated to the Strategic National Stockpile to be used to treat certain hospitalized 
patients with COVID-19 when a clinical trial was unavailable, or participation in a clinical 
trial was not feasible. Based on its ongoing analysis of the EUA and emerging scientific 
data, the FDA determined that chloroquine and hydroxychloroquine are unlikely to be 
effective in treating COVID-19 for the authorized uses in the EUA. 

On 17 June 2020, the World Health Organization announced that the hydroxychloroquine 
arm of the Solidarity Trial to find an effective COVID-19 treatment was being 
stopped73. The trial’s Executive Group and principal investigators made the decision 
based on evidence from the Solidarity trial, UK’s Recovery trial and a Cochrane review of 
other evidence on hydroxychloroquine. Data from Solidarity (including the French 
Discovery trial data) and the recently announced results from the UK’s Recovery trial both 
showed that hydroxychloroquine does not result in the reduction of mortality of 
hospitalised COVID-19 patients, when compared with standard of care.  

In Australia, the National COVID-19 Clinical Evidence Taskforce guidelines74 for the 
clinical care of people with COVID-19, hydroxychloroquine is not recommended. It should 
only be administered in the context of randomised trials with appropriate ethical approval 
for people with COVID-19.  

Mefloquine hydrochloride (Larium®) 

Australian sponsor Pharmaco (Australia) Ltd 

Australian status TGA registered 

PBS listing No 

Indication For the treatment of acute attacks of malaria due to P. 
falciparum infection resistant to conventional antimalarial 
drugs. 

Prescribing information TGA 

Mefloquine hydrochloride was one of three drugs identified by Chinese researchers as 
exhibiting complete inhibition of cytopathic effects in cell culture (in vitro) against pangolin 
coronavirus GX_P2V in a workable model. Further, they comment of the veracity of the 
model, suggesting the 2019-nCoVr model could play an important role in the development 
of therapies and vaccines against 2019-nCoV. Moreover, cultured long before the 
outbreak of 2019-nCoV with high homology to 2019-nCoV, this 2019-nCoVr isolate could 
be a potential live vaccine candidate and play a significant role in the combat against 
COVID-19.75 

http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2019-PI-01105-1&d=202004241016933
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Antimicrobials / Antiseptics / Anthelmintics  

In March 2020, Poschet et al76 reported that azithromycin and ciprofloxacin have a 
chloroquine-like effect on respiratory epithelial cells. They report that azithromycin and 
ciprofloxacin (as has been previously demonstrated for chloroquine) alter the pH within 
the intracellular organelles in respiratory epithelial cells. This correction results in a 
normalisation of the cell-autonomous immune functions of respiratory epithelia in CF. 
There is a suggestion that the actions of azithromycin and ciprofloxacin’s action may 
overlap with chloroquine’s mode of action and propose clinical trials with patients at risk of 
developing severe COVID-19. 

Azithromycin (Zithromax®) 

Australian sponsor Pfizer Australia Pty Ltd 

Australian status TGA registered 

PBS listing Yes 

Indication Antibacterial 

Prescribing information TGA 

Azithromycin is indicated for use in adults for the treatment of the following infections of 
mild to moderate severity, and is used for lower respiratory infections such as:  

• Acute bacterial bronchitis due to Streptococcus pneumoniae, Haemophilus 
influenzae or Moraxella catarrhalis.  

• Community acquired pneumonia due to Streptococcus pneumoniae or 
Haemophilus influenzae in patients suitable for outpatient oral treatment.  

• Community acquired pneumonia caused by susceptible organisms in patients who 
require initial intravenous therapy.  

In clinical studies efficacy has been demonstrated against Chlamydia pneumoniae, 
Haemophilus influenzae, Legionella pneumophilia, Moraxella catarrhalis, Mycoplasma 
pneumoniae, Staphylococcus aureus and Streptococcus pneumoniae. 

Azithromycin is also used for upper respiratory infections such as acute sinusitis due to 
Streptococcus pneumoniae or Haemophilus influenzae and acute Streptococcal 
pharyngitis.  

http://www.pbs.gov.au/medicine/item/4115N
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-04886-3
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Ciprofloxacin 

Australian sponsor Bayer Australia Ltd 

Originator brand Ciproxin® 

Australian status TGA registered 

PBS listing Yes 

Indication Antibacterial 

Prescribing information TGA 

The bactericidal action of ciprofloxacin appears to result from interference with the 
enzyme, DNA gyrase, with activity against a wide range of Gram-negative and Gram-
positive organisms. 

Teicoplanin (Targocid®) 

Australian sponsor Sanofi-Aventis Australia Pty Ltd 

Australian status TGA registered 

PBS listing No 

Indication Antibacterial 

Prescribing information TGA 

Based on its previously shown efficacy to inhibit the first stage of the Middle East 
respiratory syndrome coronavirus (MERS-CoV) life cycle in human cells, Baron et al77 
report that the glycopeptide antibiotic teicoplanin is a potential treatment for patients with 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Zhang et al78 tested the 
efficacy of teicoplanin against 2019-nCoV virus infection and found that teicoplanin 
potently prevents the entrance of 2019-nCoV-Spike-pseudoviruses into the cytoplasm. 
Although the inhibitory effect upon the replication of wild-type viruses ex vivo and in vivo 
remains to be determined, Zhang et al conclude the preliminary result indicates that the 
potential antiviral activity of teicoplanin could be applied for the treatment of 2019-nCoV 
virus infection. 

http://www.pbs.gov.au/medicine/item/1209P
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-04245-3
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-06965-3&d=202004221016933
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Povidone-iodine 

Australian sponsor Sanofi-Aventis Australia Pty Ltd  

Originator brand Betadine® 

Australian status TGA registered 

PBS listing Betadine Ready to Use Sore Throat Gargle: No 

Betadine Antiseptic Topical Solution: Yes – Repeat only 

Indication Antiseptic/disinfectant 

Prescribing information TGA 

The use of povidone-iodine gargle is well established. In 2002, Shiraishi T et al79 
published results of a study to compare the bactericidal activities of a povidone-iodine 
(PVP-1) gargle with those of other commercially available gargles containing 
chlorhexidine gluconate (CHG) and cetylpiridium chloride (CPC). In vivo, with subjects in 
groups of six each, the reduction rate in the oral bacterial count after gargling as 
compared to the baseline count before gargling was determined and compared among the 
three gargling agents used. The authors concluded that of the three gargles tested, PVP-I 
showed the highest bactericidal rate and the highest reduction rate in oral bacterial count. 
They also investigated whether the encouragement to use the PVP-I gargle had an effect 
on the absence rate from middle school due to common cold and influenza. They 
concluded that encouraging the use of the PVP-I gargle contributed to the decrease in 
absence rates due to common cold and influenza.  

In 201380, a study on in vitro bactericidal and virucidal efficacy of povidone-iodine (PVP-I) 
7% gargle/mouthwash at defined dilution (equivalent to a concentration of 0.23% PVP-I) 
against oral and respiratory tract pathogens showed effective bactericidal activity 
against Klebsiella pneumoniae and Streptococcus pneumoniae. It also rapidly inactivated 
SARS-CoV, MERS-CoV, influenza virus A (H1N1) and rotavirus after 15 seconds of 
exposure. The authors concluded that povidone-iodine gargle/mouthwash may provide a 
protective oropharyngeal hygiene measure for individuals at high risk of exposure to oral 
and respiratory pathogens. 

In 2015, Eggers M et al81 published results of the virucidal activity of povidone-iodine 
against Middle East Respiratory Syndrome Coronavirus (MERS-CoV). The authors 
concluded that povidone-iodine gargle/mouthwash for reduction of viral load in the oral 
cavity and the oropharynx may help to support hygiene measures to prevent transmission 
of MERS-CoV.  

In a study published in 201882, the authors concluded that a povidone-iodine 7% 
gargle/mouthwash showed rapid bactericidal activity and virucidal efficacy in vitro at a 
concentration of 0.23% PVP-I and may provide a protective oropharyngeal hygiene 
measure for individuals at high risk of exposure to oral and respiratory pathogens. 

http://www.pbs.gov.au/medicine/item/4411E
http://www.ebs.tga.gov.au/servlet/xmlmillr6?dbid=ebs/PublicHTML/pdfStore.nsf&docid=BC31FA48C1C70B6BCA25843500422BB3&agid=(PrintDetailsPublic)&actionid=1
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A planned Australian clinical trial, Virucidal pilot study of Nasodine® Antiseptic Nasal 
Spray (povidone-iodine 0.5%) in people with COVID-19 and confirmed nasal shedding of 
SARS-CoV-2 virus, has been prospectively registered on the Australian & New Zealand 
Clinical Trial register (ACTRN12620000470998p), and is awaiting approval from Sir 
Charles Gairdner and Osborne Park Health Care Group Human Research Ethics 
Committee in Western Australia.83 

Povidone iodine topical solution is included in the World Health Organization’s list of 
essential medicines84. The high potency of povidone-iodine for virucidal activity has been 
observed against viruses including hepatitis A and influenza, as well as MERS-CoV and 
SARS-CoV coronaviruses.85 

Pelletier JS et al86 report the first US studies of povidone-iodine (PVP-I) against SARS-
CoV-2 in a virucidal assay. They also report the first and only anti-SARS-CoV-2 evaluation 
of nasal and oral antiseptics containing PVP-I preparations developed for safe, routine 
intranasal and intraoral use. The authors conclude the data reported demonstrate the in 
vitro efficacy of PVP-I nasal and oral preparations specifically developed for use in the 
nasal passages, nasopharynx and oral cavities. Further, they conclude the antiseptics 
studied are rapidly virucidal at concentrations suitable for safe administration to the nasal 
and oral mucosa. 

Ivermectin 

Australian sponsor Merck Sharp & Dohme Pty Ltd  

Originator brand Stromectol® 

Australian status TGA registered 

PBS listing Yes 

Indication Onchocerciasis, Strongyloidiasis, crusted scabies, 
human sarcoptic scabies (Authority required) 

Prescribing information TGA 

A collaborative study published on 3 April 2020 has shown that the anti-parasitic drug, 
ivermectin stopped the SARS-CoV-2 virus growing in cell culture within 48 hours.87 The 
study is led by the Monash Biomedicine Discovery Institute (BDI) with the Peter Doherty 
Institute of Infection and Immunity (Doherty Institute), a joint venture of the University of 
Melbourne and Royal Melbourne Hospital. While ivermectin is widely used with a well-
documented safety profile, investigators cautioned that they need to establish if the 
dosage that can be used safely in humans will be effective to treat those with COVID-19.  

The academic, virological and pharmacological impact of the newly discovered antiviral 
effects of ivermectin against SARS-CoV-2 is established. However, the possible clinical 
translation and repurposing with intense media coverage, needs to be carefully 
considered with reference to the pharmacokinetics of ivermectin. Momekov et al88 
analysed the in vitro antiviral activity end-points from the pharmacokinetic perspective. 
They concluded the available pharmacokinetic data from clinically relevant and excessive 
dosing studies indicate that the SARS-CoV-2 inhibitory concentrations are not likely to be 
attainable in humans. 

http://www.pbs.gov.au/medicine/item/2868Y-8359Y
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2011-PI-02659-3&d=202004061016933
https://www.monash.edu/discovery-institute
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Ivermectin improved the nutrition, general health and wellbeing of billions of people 
worldwide ever since it was first used to treat onchocerciasis in humans in 1988. It is 
highly effective, has a broad spectrum of activity, is well tolerated and could be easily 
administered via a single, annual oral dose. It is used to treat a variety of internal 
nematode infections including onchocerciasis, strongyloidiasis, ascariasis, cutaneous 
larva migrans, filariases, gnathostomiasis and trichuriasis. It is also used as oral treatment 
of ectoparasitic infections, such as pediculosis (lice infestation) and scabies (mite 
infestation).89 

Selamectin 

Australian sponsor (likely) Zoetis Australia Pty Ltd  

Australian status Not registered for human use; registered for use as 
parasticide on dogs and cats by APVMA 

PBS listing No 

Indication Selamectin is an approved veterinary medicine to control 
a range of parasites in small domestic animals (dogs and 
cats) 

Prescribing information Unavailable 

Selamectin is a semisynthetic avermectin that is approved for use in dogs to control fleas, 
heartworms, ear mites, ticks, and sarcoptic mange mites. It is also used in cats to treat 
fleas, heartworms, ear mites, roundworms, intestinal hookworms and nematodes. 

Peripheral vasodilators 

A North American leader in continuing medical education, myCME, has developed a 
COVID-19 resource centre90. This includes a section on the management of patients with 
COVID-19, summarising antivirals, immunotherapy and other drug classes being trialled 
to treat COVID-19. The resource includes the following medicines originally developed to 
treat peripheral vascular disease. 

Aviptadil 

Australian sponsor (likely) Biogen Australia Pty Ltd 

Australian status Not registered. 

PBS listing No 

Indication For the treatment of pulmonary hypertension, a condition 
of increased blood pressure within the arteries of the 
lungs 

Prescribing information Unavailable 
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Aviptadil is approved in Europe with a history of safety in trials for sarcoidosis, pulmonary 
fibrosis, bronchospasm, and erectile dysfunction (ED). Aviptadil is an analogue of a 
vasoactive intestinal polypeptide with potent anti-inflammatory and anti-cytokine activity in 
the lungs.  

Relief Therapeutics, based in Geneva, previously partnered with US multinational biotech 
firm Biogen to develop Aviptadil for the treatment of pulmonary hypertension, a condition 
of increased blood pressure within the arteries of the lungs. Symptoms of pulmonary 
hypertension include shortness of breath, syncope, tiredness, chest pain, swelling of the 
legs, and an increased heart rate. Symptoms of COVID-19 infected patients may also 
include shortness of breath, tiredness and chest pain.91 

Aviptadil, a synthetic form of Human Vasoactive Intestinal Polypeptide (VIP) has been 
awarded FDA Orphan Drug Designation for the treatment of ARDS and admitted to the 
FDA CoronaVirus Technology Accelerator Program.  

Sildenafil (Viagra®/Revatio®) 

Australian sponsor (likely) Pfizer Australia Pty Ltd  

Australian status ARTG registered 

PBS listing Yes – Authority required for erectile dysfunction in 
Department of Veterans’ Affairs patients 

Yes – Authority required for pulmonary arterial 
hypertension  

Indication For the treatment of erectile dysfunction in adult males 
(under the brand Viagra® and others) 

For the treatment of pulmonary arterial hypertension 
(under the brand Revatio® and others) 

Prescribing information TGA 

Sildenafil is a phosphodiesterase-5 (PDE5) inhibitor approved for the treatment of 
pulmonary arterial hypertension (PAH) in World Health Organization (WHO) Group 1 
patients. The goal of this therapy is to improve exercise ability and delay clinical 
worsening. Research studies showing the effectiveness of the medication included mostly 
patients with symptoms that were rated as WHO Functional Class II–III.92  

A Phase 3 study to observe the efficacy and safety of sildenafil in patients with COVID-
19 is underway in China at Tongji Hospital in Wuhan.93 

http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-04881-3&d=202004271016933
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Ifenprodil 

Australian sponsor (likely) Unknown 

Australian status Not registered 

PBS listing No 

Indication Approved in some countries in Asia to treat peripheral 
vascular disease 

In Japan: approved for treatment of the dizziness caused 
by cerebral infarction sequela or cerebral haemorrhage 
sequela, where it is claimed the medicine improves 
cerebral blood flow by relaxing vascular smooth muscle 
and blocking sympathetic α receptor 

Prescribing information Unavailable 

Ifenprodil, also known as NP-120, is an N-methyl-D-aspartate (NMDA) receptor antagonist 
specifically targeting the NMDA-type subunit 2B (Glu2NB). Ifenprodil prevents glutamate 
signalling. The NMDA receptor is found on many tissues including lung cells and T-cells, 
neutrophils. 

Algernon Pharmaceuticals Inc, based in Vancouver, is a drug repurposing company that 
investigates approved drugs for new disease applications. The company has filed new 
intellectual property rights around the world for ifenprodil for the treatment of respiratory 
diseases and is working to develop a proprietary injectable, slow-release formulation. The 
company reports that it has finalised the protocol for Phase 2 clinical study of ifenprodil for 
COVID-19 patients in South Korea. The study will be supported by Algernon and 
Novotech. Novotech is a contract research organisation (CRO) known for its work in 
Australia, New Zealand, South Africa and Asia. Algernon also contracted Novotech for a 
second Phase 2 study of Ifenprodil to treat coronavirus patients in Australia, which the 
company will sponsor.94 This Australian study is not yet listed on the Australian New 
Zealand Clinical Trials Registry. 

The Company believes ifenprodil can reduce the infiltration of neutrophils and T-cells into 
the lungs where they can release glutamate and cytokines respectively. The latter can 
result in the highly problematic cytokine storm that contributes to the loss of lung function 
and ultimately death as has been reported in COVID-19 infected patients.95  
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Glucocorticoids 

A single-centre retrospective controlled cohort study conducted in Spain by Fernandex-
Cruz A et al96, reviewed the impact of steroid use in COVID-19 pneumonia in-hospital 
mortality. Among 463 hospitalised patients with COVID-19 pneumonia who fulfilled 
inclusion criteria, 396 (46.7%) consecutive patients were treated with steroids and 67 
patients were assigned to the control cohort. In-hospital mortality was lower in patients 
treated with steroids than in controls (13.9% [55/396] versus 23.9% [16/67], OR 0.51 [0.27 
to 0.96], p=0.044). Global mortality was 15.1%. They concluded survival of patients with 
SARS-CoV-2 pneumonia is higher in patients treated with glucocorticoids than in those 
not treated and support the use of glucocorticoids in SARS-CoV-2 infection. 

Dexamethasone 

Australian sponsor Multiple sponsors, see TGA website 

Brand Multiple brands available, see TGA website  

Australian status TGA registered 

PBS listing Yes 

Indication Used in a wide range of conditions for anti-inflammatory 
and immunosuppressant effects 

Prescribing information TGA 

In a statement released on 16 June 2020, the chief investigators of the UK RECOVERY 
trial reported that dexamethasone reduces death by up to one third in hospitalised 
patients with severe respiratory complications of COVID-19.97 In this trial, a total of 2,104 
patients were randomised to receive dexamethasone 6 mg once per day (either by mouth 
or by intravenous injection) for 10 days and were compared with 4,321 patients 
randomised to usual care alone.  

Overall, dexamethasone reduced the 28-day mortality rate by 17% (0.83 [0.74 to 0.92]; 
P=0.0007) with a highly significant trend showing the greatest benefit among those 
patients requiring ventilation (test for trend p<0.001). Dexamethasone reduced deaths by 
one-third in ventilated patients (rate ratio 0.65 [95% confidence interval 0.48 to 0.88]; 
p=0.0003) and by one fifth in other patients receiving oxygen only (0.80 [0.67 to 0.96]; 
p=0.0021). The investigators found no evidence of benefit for patients who did not require 
respiratory support (1.22 [0.86 to 1.75]; p=0.14).  

The WHO welcomes the preliminary results from the RECOVERY trial98 and is planning to 
coordinate a meta-analysis to increase the overall understanding of dexamethasone in 
COVID-19. The WHO clinical guidance will also be updated to provide information on the 
use of dexamethasone in COVID-19. 

https://tga-search.clients.funnelback.com/s/search.html?query=Dexamethasone&collection=tga-artg&start_rank=1
https://tga-search.clients.funnelback.com/s/search.html?query=Dexamethasone&collection=tga-artg&start_rank=1
http://www.pbs.gov.au/pbs/search?term=dexamethasone&search-type=medicines&analyse=false
https://tga-search.clients.funnelback.com/s/search.html?query=Dexamethasone&collection=tga-artg&start_rank=1
https://www.recoverytrial.net/
https://www.recoverytrial.net/
https://www.recoverytrial.net/news/low-cost-dexamethasone-reduces-death-by-up-to-one-third-in-hospitalised-patients-with-severe-respiratory-complications-of-covid-19
https://www.recoverytrial.net/news/low-cost-dexamethasone-reduces-death-by-up-to-one-third-in-hospitalised-patients-with-severe-respiratory-complications-of-covid-19
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Others 

Convalescent plasma  

Convalescent plasma is the liquid part of blood that contains antibodies. When someone 
recovers from COVID-19, the virus antibodies stay in their plasma. It can be directly 
transfused into patients, or used to make a potential treatment, COVID-19 
Immunoglobulin. 

The Lancet April 2020 edition commented that evidence shows that convalescent plasma 
from patients who have recovered from viral infections can be used as a treatment without 
the occurrence of severe adverse events. Therefore, it might be worthwhile to test the 
safety and efficacy of convalescent plasma transfusion in SARS-CoV-2-infected 
patients.99 

On April 16, the US Food and Drug Administration (FDA) release a statement100 
encouraging recovered patients to donate plasma for development of blood-related 
therapies. Known as “convalescent plasma” it is an antibody-rich product made from blood 
donated by people who have recovered from the disease caused by the coronavirus. Prior 
experience with respiratory viruses and limited data that have emerged from China 
suggest that convalescent plasma has the potential to lessen the severity or shorten the 
length of illness caused by COVID-19.101 

More than 1,040 sites and 950 physician investigators nationwide have signed on to 
participate in the expanded access protocol in the US led by the Mayo Clinic 
www.uscovidplasma.org. A number of clinical trials are taking place to evaluate the safety 
and efficacy of convalescent plasma and the FDA has granted numerous single patient 
emergency investigational new drug (eIND) applications. 

On April 30, Rubin published a review commentary on convalescent plasma in COVID-19 
in JAMA.102 The article raises issues around establishing control groups and the use of 
convalescent plasma for other infections including influenza and Ebola. The author 
comments that for patients with COVID-19, convalescent plasma seems more effective 
given earlier in the course of the disease. Indeed, Stanford University researchers will 
soon begin testing convalescent plasma103 in emergency department patients with 
COVID-19 respiratory symptoms who do not require hospitalisation. Columbia University 
is recruiting for patients104 testing positive to SARS-CoV-2 but asymptomatic or with mild 
symptoms of COVID-19. 

The FDA advises antibody titres are measured on blood collection before convalescent 
plasma is infused. If not measured a sample of donor blood should be saved so that future 
testing may investigate if higher titres correlate with better outcomes.105  

In Australia, the Australian Red Cross Lifeblood began to collect convalescent plasma in 
May 2020. The plasma collected from people who have recovered from COVID-19 will be 
used in clinical trials, both as a form of direct treatment and as COVID-19 
Immunoglobulin, which may provide passive immunity. Convalescent plasma can only be 
donated by someone with a confirmed laboratory diagnosis of COVID-19, who has fully 
recovered from the virus and been symptom-free for at least 28 days.  

COVID-19 Immunoglobulin will be developed by CSL Behring in Australia. Firstly, a small 
batch of COVID-19 Immunoglobulin will be produced to develop tests that detect the 
presence of the antibodies that fight the SARS-CoV-2 virus. The second phase will involve 
a larger batch of COVID-19 Immunoglobulin for use in clinical trials in Australia. CSL 
Behring are part of the global CoVIg-19 Plasma Alliance. 

https://www.lifeblood.com.au/convalescent-plasma
http://www.uscovidplasma.org/
https://clinicaltrials.gov/ct2/show/NCT04355767
https://clinicaltrials.gov/ct2/show/NCT04390503?term=convalescent+plasma&cond=COVID-19&cntry=US&draw=6&rank=6
https://www.fda.gov/vaccines-blood-biologics/investigational-new-drug-ind-or-device-exemption-ide-process-cber/recommendations-investigational-covid-19-convalescent-plasma
https://www.donateblood.com.au/page/coronavirus-update
https://www.donateblood.com.au/page/coronavirus-update
https://www.covig-19plasmaalliance.org/en-us#comparison
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Melatonin (Circadin®) 

Australian sponsor RAD Data Australia Pty Ltd  

Distributed by Aspen Pharmacare Australia Pty Ltd 

Australian status TGA registered 

PBS listing No 

Indication Monotherapy for the short-term treatment of primary 
insomnia characterised by poor quality of sleep in 
patients who are aged 55 or over 

Zhang et al106 propose that excessive inflammation, oxidation, and an exaggerated 
immune response likely contribute to COVID-19 pathology. This is based on clinical 
features, pathology and the pathogenesis of acute respiratory disorder induced by 
coronaviruses or other pathogens. They suggest this leads to a cytokine storm and 
subsequent progression to acute lung injury (ALI)/acute respiratory distress syndrome 
(ARDS) and often death. Melatonin, is an anti-inflammatory and anti-oxidative molecule, 
and the authors suggest it may be protective against ALI/ARDS caused by viral and other 
pathogens. The authors also note that melatonin is effective in critical care patients by 
reducing vessel permeability, anxiety, sedation use, and improving sleeping quality. 

Bacillus Calmette-Guérin (BCG) vaccination (ImmuCyst®)  

Australian sponsor Sanofi-Aventis Australia Pty Ltd 

Australian status TGA registered 

PBS listing No 

NIPS listing No 

Indication Active immunisation against tuberculosis 

Prescribing information TGA 

Bacillus Calmette-Guérin (BCG) vaccination is not recommended for general use in the 
Australian population or for most health care workers (HCWs).107 BCG vaccination is 
contraindicated in HIV infected persons. BCG vaccination is recommended for: 

1. Aboriginal and Torres Strait Islander neonates in communities with a high 
incidence of tuberculosis (TB) 

2. Neonates and children 5 years of age and under who will be travelling to or living 
in countries or areas with a high prevalence of TB for extended periods 

3. Neonates born to parents with leprosy or a family history of leprosy. 

https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-05958-3
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BCG vaccination may be considered in the following: 

1. Children over 5 years of age who will be travelling to or living in countries or areas 
with a high prevalence of TB for extended periods 

2. HCWs who may be at high risk of exposure to drug resistant TB. 

BCG (as OncoTICE®) is also used for the treatment of primary or recurrent carcinoma in 
situ (CIS) of the urinary bladder. Manufactured by Merck Sharp & Dohme (Australia) Pty 
Limited, this contains the BCG Tice strain. 

It has been proposed that the incidence of COVID-19 cases in countries where the BCG 
vaccine is used is less compared with countries where it is not used and observed that 
countries routinely vaccinating neonates had less reported cases of COVID-19 to date. In 
the absence of evidence, the World Health Organization (WHO) does not recommend 
BCG vaccination for the prevention of COVID-19.108 

BCG was developed as a vaccine against tuberculosis, but studies have shown its ability 
to induce potent protection against other infectious diseases. A favourable in vitro or in 
vivo effect has been observed in studies for distinct viral pathogens, including respiratory 
syncytial virus, yellow fever, herpes simplex virus; human papilloma virus.109 

A number of studies are underway testing the hypothesis that BCG vaccination reduces 
the incidence and severity of COVID-19 amongst health workers during the 2020 
pandemic: 

• BCG Vaccination to Protect Healthcare Workers Against COVID-19 (BRACE) in 
the Royal Children’s Hospital Melbourne110 with other hospitals in Victoria and 
Western Australia to participate. BRACE uses BCG Danish strain 1331. The 
BRACE trial investigators have provided a statement regarding BCG outside of a 
clinical trial. 

• Reducing health care workers absenteeism in COVID-19 Pandemic through BCG 
vaccine in The Netherlands.111 

• BCG vaccine for health care workers as defence against SARS-CoV-2 in the 
USA.112 

• German researchers from the Max Planck Institute for Infection Biology in Berlin 
will soon begin testing a potential COVID-19 vaccine based on an old tuberculosis 
vaccine. This trial will include high-risk patients, such as older patients and 
healthcare workers.113 

Dayal et al114 compared the impact of COVID-19 in terms of case fatality rates between 
countries with high disease burden and those with BCG revaccination policies, presuming 
that revaccination practices would have provided added protection to the population 
against severe COVID-19. They concluded that their data supports the view that universal 
BCG vaccination has a protective effect on the course of COVID-19 probably preventing 
progression to severe disease and death and called for clinical trials of BCG vaccine to 
establish its beneficial role in COVID-19. 

On 13 May, Hamiel et al115 published a study in JAMA concluding that does not support 
the hypothesis that BCG vaccination in childhood has a protective effect against COVID-
19 in adulthood. The BCG vaccine was routinely administered to all newborns in Israel as 
part of the national immunization program between 1955 and 1982, with acceptance rate 
greater than 90%. Since 1982, the vaccine has been administered only to immigrants from 
countries with high prevalence of tuberculosis. This change allowed comparison of 
infection rates and proportions with severe COVID-19 disease in two similar populations 
with differing BCG status. 

https://mvec.mcri.edu.au/clinical-trial-of-bcg-vaccine-against-covid-19-brace/
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A review published in Nature Reviews Immunology, May 11116 considers the induction of 
trained immunity by BCG as protection against COVID-19, noting the need for rigorous 
randomised clinical trials. The authors suggest inducing trained immunity for protection 
against COVID-19 could be extended to other vaccines including the recombinant BCG-
based vaccine VPM1002. 

To address the controversial issue of correlation between BCG vaccination at population 
level and mortality rates across different countries, Italian investigators performed a strict 
epidemiological study117 collecting data available on a global scale, considering additional 
variables such as cultural-political factors and adherence to other vaccination coverages. 
Relying on a very large dataset and a wide array of control variables, the authors 
conclude in the preprint published 26 May 2020 that there is a strong and robust 
association between COVID-19 diffusion and mortality with BCG vaccination and a set of 
socio-economic factors.  

Cepharanthine  

Australian sponsor (likely) Unknown 

Australian status Not registered 

PBS listing No 

Indication Cepharanthine is approved in Japan, where it has been 
used for over 40 years to treat a range of health issues, 
including inflammatory diseases, septic shock and 
various types of cancer. Cepharanthine has also been 
shown to be effective against other viruses such as HIV 
and herpes. 

Prescribing information Unavailable 

Cepharanthine (CEP) is a naturally occurring alkaloid extracted from the plant Stephania 
cepharantha Hayata. It has been widely used in Japan for more than 40 years to treat a 
wide variety of acute and chronic diseases. It has also been shown to scavenge free 
radicals and to have a protective effect against some of the responses mediated by pro-
inflammatory cytokines such as TNF-α, interleukin (IL)-1β and IL6.118  

In 2019, a report in Biomolecules119 identified CEP as a potential natural antiviral agent for 
the prevention and treatment of HCoV-OC43 infection.  

In 2020, CEP was one of three drugs identified by Chinese researchers as exhibiting 
complete inhibition of cytopathic effects in cell culture (in vitro) against pangolin 
coronavirus GX_P2V in a workable model.120 
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Chlorpromazine 

Australian sponsor Sanofi-Aventis Australia Pty Ltd 

Originator brand Largactil® 

Australian status TGA registered 

PBS listing Yes 

Indication Antipsychotic 

Prescribing information TGA 

Chlorpromazine is used to treat acute functional psychosis (e.g. schizophrenia, mania or 
psychotic depression), long-term treatment of schizophrenia, short-term treatment of 
agitation and severe depression. It is also used in terminal illness management to 
enhance the effect of analgesics and control nausea, vomiting, and intractable hiccough. 

Yang et al121 reviewed the endocytic pathway and autophagy process in viral infection of 
several pathogenic coronaviruses including SARS-CoV, MERS-CoV and the new SARS-
CoV-2. They discuss the development of therapeutic agents targeting these processes 
and concluded that the exact role of autophagy is debatable. However, evidence suggests 
that the endocytic pathway plays a role in mediating viral entry for many coronaviruses, 
including SARS-CoVs, and possibly SARS-CoV-2. As a result, several inhibitors targeting 
the endocytic pathway appear to have the therapeutic potential in treatment of COVID-19, 
including a lysosomotropic agent, chloroquine and a clathrin-mediated endocytosis 
inhibitor, chlorpromazine. The authors call for clinical trials either as a single therapy or in 
combination with other anti-viral drugs as the medicines are already FDA approved. 

http://www.pbs.gov.au/medicine/item/1196Y
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-05882-3
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Tranexamic acid 

Australian sponsor Pfizer Australia Pty Ltd 

Australian status TGA registered 

PBS listing Oral: Yes  

IV: No  

Indication Oral: For the treatment of hereditary angioneurotic 
oedema, short term use in the treatment of hyphaemia 
and in patients with established coagulopathies who are 
undergoing minor surgery, and menorrhagia. 

IV:  

• Adults: For the reduction of peri- and post-
operative blood loss and the need for blood 
transfusion in patients undergoing cardiac surgery 
or total knee arthroplasty or total hip arthroplasty. 

• Paediatrics: For the reduction of peri- and post-
operative blood loss and the need for blood 
transfusion in patients undergoing cardiac 
surgery. 

Prescribing information TGA 

A clinical trial sponsored by the University of Birmingham, Alabama122 will examine the 
use of tranexamic acid to inhibit the conversion of plasminogen to plasmin in COVID-19 
patients. The hypothesis is that COVID-19 patients with comorbidities such as 
hypotension, diabetes, coronary artery disease, cerebrovascular illness, lung disease and 
kidney dysfunction commonly have elevated levels of plasmin/plasminogen. Due to recent 
reviews proposing endogenous protease plasmin acts on COVID-19 virus resulting in 
increased infectivity and virulence, the activity of tranexamic acid reducing conversion of 
plasminogen to plasmin may reduce the infectivity and virulence of the virus in COVID-19 
positive patients with these comorbidities. 

Thrombosis UK has produced guidelines for the prevention of thrombosis and 
management of coagulopathy and disseminated intravascular coagulation of patients 
infected with COVID-19.123 Recommendation 7 advises tranexamic acid not to be used in 
COVID-associated disseminated intravascular coagulation. 

The results of the University of Birmingham trial are awaited. Further consultation and 
advice on the use of tranexamic acid in patients with COVID-19 is required.  

http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-06183-3&d=202004281016933
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Isotretinoin 

Australian sponsor* Roche Products Pty Ltd 

Originator brand Roaccutane® 

Australian status TGA registered 

PBS listing Yes – Authority required (Streamlined) 

Indication Severe cystic acne unresponsive to other therapy 

Prescribing information TGA 

*For information on other sponsors and brands, refer TGA website. 

Isotretinoin could affect inflammation and viral entry in severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) infection via modulating and reducing cytokine storm factors 
and via blocking viral entry by inhibiting androgenic factors.124 

Isotretinoin is reported as a strong down-regulator of the angiotensin-converting enzyme 2 
(ACE2) receptor.125,126 ACE2-expressing cells are found in the lungs, oral mucosa, 
intestine, heart, kidney, endothelium, and skin. ACE2-expressing cells can act as home 
cells and are prone to SARS-CoV-2 infection as the ACE2 receptor facilitates cellular viral 
entry and replication in SARS-CoV-2 infection.110,111 Isotretinoin is a potential papain-like 
protease (PLpro) inhibitor, which is a protein encoded by SARS-CoV-2 genes.111,127 
Isotretinoin is also reported to increase cluster of differentiation 4 (CD4) counts and 
markedly decrease viremia in HIV positive patients suffering from acne vulgaris.111  

In April 2020, Tanta University in Egypt registered a randomised comparative phase III 
clinical trial in adult patients with confirmed COVID-19 to evaluate the safety and efficacy 
of isotretinoin.111 The primary outcome measure of the trial is the difference in time to 
resolution of clinical signs and symptoms of COVID-19 in patients treated with isotretinoin, 
standard therapy, or isotretinoin plus standard therapy.  

The Kafrelsheikh University in Egypt has also registered for a randomised comparative 
clinical trial assessing the outcome of oral isotretinoin plus standard therapy and 
aerosolised isotretinoin plus standard therapy against standard therapy in COVID-19 
patients.109  

In both Tanta University and Kafrelsheikh University trials, the same combination of 
medicines is used for COVID-19 standard therapy and includes paracetamol, 
hydroxychloroquine, oseltamivir, azithromycin or clarithromycin, ascorbic acid, and 
cyanocobalamin plus lopinavir 400 mg / ritonavir in severe cases. 

http://www.pbs.gov.au/pbs/search?term=isotretinoin
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent&id=CP-2010-PI-01746-3
https://tga-search.clients.funnelback.com/s/search.html?query=Isotretinoin&collection=tga-artg
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Famotidine 

Australian sponsor Multiple sponsors, see TGA website 

Brand Multiple brands available, see TGA website  

Australian status TGA registered 

PBS listing Yes 

Indication Duodenal ulcer, benign gastric ulcer, Zollinger-Ellison 
syndrome, gastroesophageal reflux disease. 

Prescribing information TGA 

Computational screening of drug libraries against the severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) proteins identified famotidine as one of the drugs with the 
potential to bind viral proteases (3-chymotrypsin-like protease and papain-like protease) 
essential for viral replication.112,128,129  

Anecdotal observations from a retrospective review of COVD-19 patient records in Wuhan 
noted that many COVID-19 survivors were on famotidine for chronic heartburn.114,130 The 
mortality rate of COVID-19 patients on famotidine appeared to be 14% compared with 
27% for those not on famotidine.114 However, the data analysis was crude and the results 
were not statistically significant.  

Freedberg et al.131 conducted a retrospective cohort study in a United States hospital to 
assess whether famotidine use is associated with improved clinical outcomes in 
hospitalised COVID-19 patients. The study reported that famotidine use is associated with 
reduced risk of clinical deterioration leading to intubation or death in hospitalised COVID-
19 patients.116 The results were specific for famotidine and proton pump inhibitors, which 
also suppress gastric acid, were not associated with reduced risk for death or 
intubation.116 The findings of this study are observational and further randomised 
controlled trials are required to establish the effect of famotidine in COVID-19 patients. 

A multi-site randomised double-blind clinical trial is currently underway in Northwell 
Health, New York, United States to evaluate the clinical efficacy of famotidine in 
hospitalised COVID-19 patients. The trial will compare the clinical outcomes associated 
with hydroxychloroquine plus high-dose intravascular famotidine against 
hydroxychloroquine and the control arm (historical data from Northwell patients received 
‘standard care’ earlier in the outbreak).132  

A pre-print research article by Malone RW et al133 follows up on the suggestion that 
clinical data for famotidine may mitigate COVID-19 disease, but highlights that both the 
mechanism of action and the rationale for dose selection remain obscure. The paper 
proposes that the principal famotidine mechanism of action for COVID-19 involves on-
target histamine receptor H2 activity, and that the development of clinical COVID-19 
involves dysfunctional mast cell activation and histamine release.  

https://tga-search.clients.funnelback.com/s/search.html?query=famotidine&collection=tga-artg&start_rank=1
https://tga-search.clients.funnelback.com/s/search.html?query=famotidine&collection=tga-artg&start_rank=1
http://www.pbs.gov.au/pbs/search?term=famotidine&search-type=medicines&analyse=false
https://tga-search.clients.funnelback.com/s/search.html?query=famotidine&collection=tga-artg&start_rank=1
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Further resources and treatment summaries  

The Australian Department of Health off-label medicines advice for treatment and 
prophylaxis of COVID-19134  

UK guidelines for the use of medicines in COVID-19 (D20-8578)  

American Society of Hospital Pharmacists: Assessment of Evidence for COVID-19-
Related Treatments  

The Council of Australian Therapeutic Advisory Groups (CATAG) position on Antiviral 
treatment of COVID-19135 

The Centre for Communicable Diseases in the US drug treatment guidelines  

National Institutes of Health – COVID-19 latest research information  

Elsevier COVID-19 Drug Therapy 

Medscape Coronavirus Disease 2019 (COVID-19) Treatment & Management 

Drug Virus information 

National COVID-19 Clinical Evidence Taskforce  

COVID-19 Pharmacology Resource Center 

Australian Medical Association (AMA) COVID-19 Pharmacologic Treatment  

The International Union of Basic Pharmacology (IUPHAR) and the British 
Pharmacological Society (BPS) Guide to Pharmacology  

Clinical trials for the prevention and treatment of coronavirus disease 2019 (COVID-19): 
The current state of play. Medical Journal of Australia April 2020136 

COVID-19 Biocentury Resource Center  

  

https://www.health.gov.au/news/australian-health-protection-principal-committee-ahppc-coronavirus-covid-19-statements-on-7-april-2020#advice-on-offlabel-medicines-for-treatment-and-prophylaxis-of-covid19
https://www.health.gov.au/news/australian-health-protection-principal-committee-ahppc-coronavirus-covid-19-statements-on-7-april-2020#advice-on-offlabel-medicines-for-treatment-and-prophylaxis-of-covid19
https://www.sps.nhs.uk/?s=&cat%5B%5D=3537
http://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en&hash=B414CC64FD64E1AE8CA47AD753BA744EDF4FFB8C
http://www.ashp.org/-/media/assets/pharmacy-practice/resource-centers/Coronavirus/docs/ASHP-COVID-19-Evidence-Table.ashx?la=en&hash=B414CC64FD64E1AE8CA47AD753BA744EDF4FFB8C
http://www.catag.org.au/wp-content/uploads/2012/08/23rd-March-Communique-final.pdf
http://www.catag.org.au/wp-content/uploads/2012/08/23rd-March-Communique-final.pdf
http://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html
http://www.nih.gov/coronavirus
http://www.elsevier.com/__data/assets/pdf_file/0007/988648/COVID-19-Drug-Therapy_Mar-2020.pdf
https://emedicine.medscape.com/article/2500114-treatment
https://drugvirus.info/
https://covid19evidence.net.au/
http://www.covidpharmacology.com/
https://ama.com.au/sites/default/files/AMA%20Fact%20Files%20-%20COVID-19%20Pharmacologic%20Treatment.pdf
http://www.guidetopharmacology.org/coronavirus.jsp
http://www.guidetopharmacology.org/coronavirus.jsp
http://www.mja.com.au/journal/2020/clinical-trials-prevention-and-treatment-coronavirus-disease-2019-covid-19-current
http://www.mja.com.au/journal/2020/clinical-trials-prevention-and-treatment-coronavirus-disease-2019-covid-19-current
https://www.biocentury.com/coronavirus
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