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Off-label prescribing  
in the midst of a pandemic
The case of hydroxychloroquine

J Simon Bell, John A Bell, Darren J Creek

IN THE MIDDLE AGES, the deadly, feverish 
illness endemic throughout most of the 
world was known as ague. The term 
‘mal’aria’ was unknown in English until the 
18th century, but the alleged cure, derived 
from the South American cinchona tree, 
had already been in use for 100 years.1 
In the treatment of malaria, quinine 
(the active ingredient in cinchona bark) 
and its chemical successors chloroquine 
and hydroxychloroquine have largely 
been superseded by more effective, less 
toxic medications; hydroxychloroquine 
is reserved for still significant but less 
common conditions.

However, following US President 
Donald Trump’s declaration that 
hydroxychloroquine is a potential ‘game 
changer’ in the fight against COVID-19,2 

there have been anecdotal reports of 
widespread off-label prescribing by 
medical doctors and dentists, including 
for themselves and their families. This 
has prompted Pharmaceutical Society 
of Australia President Dr Chris Freeman 
to write an open letter to prescribers on 
21 March calling for an end to prescribing 
of hydroxychloroquine unless there is a 
genuine need.3 Dr Freeman went as far as 
to suggest that pharmacists should refuse 
to dispense hydroxychloroquine unless 
they are satisfied it has been prescribed 
for an approved indication – rheumatoid 
arthritis, mild systemic and discoid lupus 
erythematosus, or the suppression and 
treatment of malaria.4

Off-label prescribing refers to a situation 
in which a medication is prescribed for 

an indication, route of administration or 
patient group not included in the product 
information.5 The Therapeutic Goods 
Administration (TGA) has not approved 
any medications for the prophylaxis or 
treatment of COVID-19, so all medication 
prescribing for this purpose is considered 
off-label. Off-label prescribing is not new, 
nor does it necessarily represent poor 
prescribing. Prescribing for patient groups 
underrepresented in clinical trials and 
not covered in the product information is 
often off-label. Off-label prescribing may 
also occur in the absence of alternatives 
when there are grounds to suspect a 
medication is effective based on its known 
mechanism of action.5 This is the rationale 
that has been put forward for the use of 
hydroxychloroquine for prophylaxis of 
COVID-19.

Off-label prescribing of 
hydroxychloroquine (or the closely 
related anti-malarial medication 
chloroquine) for prophylaxis of COVID-19 
raises important safety concerns. It has 
been suggested that medical doctors 
may perform their own benefit-versus-
risk analysis before deciding whether it 
is safe to use hydroxychloroquine.6 The 
mechanism of action for antiviral activity 
is not clear, and evidence for clinical 
benefits is weak. Hydroxychloroquine 
interferes with the acidification of 
host cell lysosomes, and it is proposed 
that this could inhibit viral entry into 
host cells. In vitro studies do show that 
chloroquine and hydroxychloroquine can 
inhibit SARS-CoV-2 viral replication,7,8 

but at approximately 100-fold weaker 
potency than their activity against 
malaria parasites. Chloroquine and 

hydroxychloroquine accumulate to 
high concentrations within tissues, and 
modelling suggests that effective antiviral 
concentrations could theoretically be 
achieved in lung tissue with acceptable 
dosing protocols. However, chloroquine 
has proven ineffective in randomised 
controlled trials for other viruses.9,10 
There are currently no convincing 
data from human studies to support 
the efficacy of hydroxychloroquine for 
prophylaxis or treatment of COVID-19. 
The much-publicised non-randomised 
French trial of 20 patients with at 
least six days’ follow-up reported that 
hydroxychloroquine and azithromycin 
combination lowered viral load, but this 
small trial had methodological flaws that 
limit conclusions that can be drawn.11 In 
contrast to the lack of efficacy data, the 
side-effect profile of hydroxychloroquine 
is well established following more than 
70 years of clinical use as an anti-malarial 
and immunomodulatory agent. 
Infrequent and rare side effects include 
retinal toxicity, cardiac toxicity, QT 
interval prolongation and agranulocytosis. 
Cardiac side effects may be of particular 
relevance given that COVID-19 is more 
severe in older people who are also likely 
to have cardiovascular comorbidity. A 
chart review of 355 people who died from 
COVID-19 in Italy reported 30% had 
ischaemic heart disease, 25% had atrial 
fibrillation and 10% had prior stroke.12

There are also important ethical 
considerations related to prescribing 
off-label hydroxychloroquine. 
Widespread off-label prescribing has led 
to hydroxychloroquine becoming out of 
stock at many pharmacies. This has meant 
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that people using hydroxychloroquine for 
approved and evidenced-based indications 
such as rheumatoid arthritis may no 
longer be able to access this treatment. 
These concerns have prompted the TGA 
to amend the current Poisons Standard to 
require initial treatment be authorised by 
a specialist in dermatology, intensive care 
medicine, paediatrics and child health, 
physician or emergency medicine.13

While there is a rational mechanistic 
basis to investigate the potential of 
hydroxychloroquine for the management of 
COVID-19, questions remain regarding its 
mechanism of action. Evidence to date from 
human trials has been inconclusive, and it 
is common for compounds with promising 
in vitro data to fail to produce meaningful 
clinical outcomes. The World Health 
Organization has included chloroquine or 
hydroxychloroquine as one of four potential 
treatments in the new multi-country 
SOLIDARITY trial.9 However, there is 
currently no robust evidence to support 
prescribing hydroxychloroquine as a 
treatment or prophylaxis for COVID-19. 
Doing so risks unnecessarily exposing 
people to side effects and depriving people 
with approved indications from accessing 
their medication.

First published online 8 April 2020.

Authors
J Simon Bell BPharm (Hons), PhD, MPS, Centre for 
Medicine Use and Safety, Faculty of Pharmacy and 
Pharmaceutical Sciences, Monash University, Vic. 
Simon.Bell2@monash.edu
John A Bell AM, BPharm, FPS, Graduate School of 
Health, University of Technology Sydney, NSW
Darren J Creek BPharm (Hons), PhD, MPS, Drug 
Delivery, Disposition and Dynamics, Monash Institute 
of Pharmaceutical Sciences, Monash University, Vic
Competing interests: JSB reports grants from 
NHMRC Boosting Dementia Leadership Fellowship, 
Victorian Government Department of Health and 
Human Services, Dementia Australia Research 
Foundation, several aged care provider organisations 
and GlaxoSmithKline, outside the submitted work. 
JAB reports personal fees from Astellas, Astra 
Zeneca, Bayer, GSK, Mylan, Novartis, Nutricia, Pfizer 
and Reckitt Benckiser, outside the submitted work.
Provenance and peer review: Commissioned, 
peer reviewed.
Citation: Bell JS, Bell JA, Creek DJ. Off-label 
prescribing in the midst of a pandemic: The case of 
hydroxychloroquine. Aust J Gen Pract 2020;49 Suppl 6. 
doi: 10.31128/AJGP-COVID-06.

References
1. Rocco F. The miraculous fever-tree: Malaria, 

medicine and the cure that changed the world. 
New York: HarperCollins Publishers, 2003.

2. Ebbs S. ABC News. Trump announces potential 
‘game changer’ on drugs to treat novel coronavirus, 
but FDA says more study is needed. New York: 
ABC News, 2020. Available at https://abcnews.
go.com/Politics/trump-announces-potential-game-
changer-drugs-treat-covid19/story?id=69693560 
[Accessed 29 March 2020].

3. Freeman C. Prescribing hydroxychloroquine for 
COVID-19. Deakin West, ACT: Pharmaceutical 
Society of Australia, 2020. Available at www.psa.
org.au/prescribing-hydroxychloroquine-for-covid-19 
[Accessed 29 March 2020].

4. Therapeutic Goods Administration. Product 
and consumer medicine information: 
Hydroxychloroquine. Woden, ACT: 
TGA, 2020. Available at www.ebs.tga.
gov.au/ebs/picmi/picmirepository.nsf/
PICMI?OpenForm&t=&q=hydroxychloroquine 
[Accessed 29 March 2020].

5. Seale JP. Off-label prescribing. Med J Aust 
2014;200(2). doi: 10.5694/mja13.00184.

6. Hendrie D. Many use malaria drugs as coronavirus 
protection – But evidence lacking. newsGP. 23 
March 2020. Available at www1.racgp.org.au/
newsgp/clinical/many-flock-to-malaria-drug-for-
coronavirus-protect [Accessed 29 March 2020].

7. Yao X, Ye F, Zhang M, et al. In vitro antiviral activity 
and projection of optimized dosing design of 
hydroxychloroquine for the treatment of Severe 
Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2). Clin Infect Dis 2020;ciaa237. doi: 10.1093/
cid/ciaa237.

8. Liu J, Cao R, Xu M, et al. Hydroxychloroquine, a 
less toxic derivative of chloroquine, is effective in 
inhibiting SARS-CoV-2 infection in vitro. Cell Discov 
2020;6:16. doi: 10.1038/s41421-020-0156-0.

9. Kupferschmidt K, Cohen J. WHO launches global 
megatrial of the four most promising coronavirus 
treatments. Washington, DC: Science 2020. 
Available at www.sciencemag.org/news/2020/03/
who-launches-global-megatrial-four-most-
promising-coronavirus-treatments [Accessed 
29 March 2020]. 

10. Tricou V, Minh NN, Van TP, et al. A randomized 
controlled trial of chloroquine for the treatment of 
dengue in Vietnamese adults. PLoS Negl Trop Dis 
2012;6(6). doi: 10.1371/annotation/8683caec-b309-
46d7-bc47-dc9cc27108e4.

11. Gautret P, Lagier J-C, Parola P, et al. 
Hydroxychloroquine and azithromycin as a 
treatment of COVID-19: Results of an open-
label non-randomized clinical trial. Int J 
Antimicrob Agents 2020;105949. doi: 10.1016/j.
ijantimicag.2020.105949.

12. Onder G, Rezza G, Brusaferro S. Case-fatality rate 
and characteristics of patients dying in relation 
to COVID-19 in Italy. JAMA 2020. doi: 10.1001/
jama.2020.4683.

13. Therapeutic Goods Adminstration. Notice of an 
amendment to the current Poisons Standard under 
paragraph 52D(2)(a) of the Therapeutic Goods 
Act 1989. Woden, ACT: TGA, 2020. Available at 
www.tga.gov.au/scheduling-decision-final/notice-
amendment-current-poisons-standard-under-
paragraph-52d2a-therapeutic-goods-act-1989 
[Accessed 29 March 2020].

mailto:Simon.Bell2@monash.edu
https://abcnews.go.com/Politics/trump-announces-potential-game-changer-drugs-treat-covid19/story?id=69693560
https://abcnews.go.com/Politics/trump-announces-potential-game-changer-drugs-treat-covid19/story?id=69693560
https://abcnews.go.com/Politics/trump-announces-potential-game-changer-drugs-treat-covid19/story?id=69693560
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/PICMI?OpenForm&t=&q=hydroxychloroquine
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/PICMI?OpenForm&t=&q=hydroxychloroquine
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/PICMI?OpenForm&t=&q=hydroxychloroquine
https://www1.racgp.org.au/newsgp/clinical/many-flock-to-malaria-drug-for-coronavirus-protect
https://www1.racgp.org.au/newsgp/clinical/many-flock-to-malaria-drug-for-coronavirus-protect
https://www1.racgp.org.au/newsgp/clinical/many-flock-to-malaria-drug-for-coronavirus-protect
https://doi.org/10.1038/s41421-020-0156-0
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
https://www.sciencemag.org/news/2020/03/who-launches-global-megatrial-four-most-promising-coronavirus-treatments
http://www.tga.gov.au/scheduling-decision-final/notice-amendment-current-poisons-standard-under-paragraph-52d2a-therapeutic-goods-act-1989
http://www.tga.gov.au/scheduling-decision-final/notice-amendment-current-poisons-standard-under-paragraph-52d2a-therapeutic-goods-act-1989
http://www.tga.gov.au/scheduling-decision-final/notice-amendment-current-poisons-standard-under-paragraph-52d2a-therapeutic-goods-act-1989

