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Drug Repurposing for COVID-19: Ethical
Considerations and Roadmaps

HIROYASU INO, EISUKE NAKAZAWA, and AKIRA AKABAYASHI

Abstract: While the world rushed to develop treatments for COVID-19, some turned hope-
fully to drug repurposing (drug repositioning). However, little study has addressed issues of
drug repurposing in emergency situations from a broader perspective, taking into account the
social and ethical ramifications.Whendrug repurposing is employed in emergency situations,
the fairness of resource distribution becomes an issue that requires careful ethical consider-
ation.This paper examines the drug repurposing in emergency situations focusing on the
fairness using Japanese cases. Ethical issues under these circumstances addressed by the
authors include: maintaining the evidence level, integrity of clinical research ethics, and
voluntary consent by original indication patients. In order to address these issues, they argue
that rapid accumulation of ethically and scientifically valid evidence is required, as is
obtaining information on resource quantity.
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Introduction

In the beginning of 2020, the World Health Organization (WHO) declared a
pandemic state1 for Coronavirus disease 2019 (COVID-19). Although the world
rushed to develop treatments and vaccines to treat the disease, some turned
hopefully to drug repurposing (DR), a process of searching for existing pharma-
ceutical products approved for treatment of a given disease with the intent to use it
as treatment or prevention of a different disease. In this process, the original disease
is referred to as the “original indication” (OI) and the secondary disease as the “new
indication” (NI). DR can reduce costs associated with developing a new drug, and
since data would be available for both safety and pharmacokinetics, Phase I trials
could be omitted and thus reduce development time.2 Given these features, DR is
suited for developing treatments during an epidemic. Less funding would be
required for DR in an emergency relative to that required to develop a new chemical
entity (NCE) with relatively high treatment efficacy. As a valid option in the early
stages of an emergency, when research funds are not immediately available, DR can
bridge the gap until NCE development.3

Our prior experiences with severe acute respiratory syndrome coronavirus
(SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-CoV)4

have taught us that anti-HIV drugs such as lopinavir/ritonavir may be effective
against coronaviruses.5 China, followed by countries including Thailand and Japan,
began using lopinavir/ritonavir as an experimental treatment for COVID-196 and
have even conducted randomized controlled trials (RCTs). In addition, remdesivir,
which was developed to treat Ebola virus infections, as well as favipiravir, an anti-
influenza drug, are also considered potentially effective treatment options.7 Of the
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30 candidate COVID-19 drugs selected for consideration by the Shanghai Institute
of Materia Medica, 12 were anti-HIV drugs.8 In this manner, DR has been con-
sidered for numerous drugs from the early stages of the COVID-19 outbreak.9

One important ethical consideration when repurposing these drugs is the impact
it would have on certain social groups. Including the COVID-19 cases from the
Diamond Princess cruise ship, Japan had a high number of cases early on and was
faced with a demand for COVID-19 treatment, which initiated discussions on
DR. As the world eagerly awaits novel treatments for COVID-19, treatments from
DR are likely to become globally prevalent. However, no study has addressed the
issue of DR in emergency situations from a broader perspective, taking into account
the social and ethical ramifications. Against this backdrop, the present paper
analyzes social and ethical issues surrounding DR in emergency situations with a
focus on Japan, and presents lessons we might learn from these.

Fairness in Resource Distribution for DR in Emergency Situations: COVID-19 is
Not the Only Disease

When considering DR in emergency situations, one issue that requires ethical
consideration is the fair distribution of resources (i.e., drugs) among OI and NI
patients. Ezekiel Emanuel et al. (when author introduced in text include first name)
described the ethical challenge of allocating medical resources (specifically, respir-
ators) for COVID-19.10 However, in terms ofmedical resource distribution for DR in
emergency situations, the problem is not allocation among patients with COVID-19,
but rather allocation between COVID-19 patients and those with other diseases.
Examining the ethics of resource distribution in this situation requires a more
macroscopic perspective.

According to a case report from Japan, ciclesonide, an inhaled steroid for asthma
as the OI, was found to be effective in treating COVID-19.11 The pharmaceutical
company in Japan serving as the distribution source was subsequently bombarded
by requests from medical institutions and pharmacies. The company expressed its
concern for the demand, indicating it wanted to avoid a situation in which the
supply required by existing asthma patients became inadequate.12 This concern
became a reality; in conjunction with the DR of ciclesonide to treat COVID-19, the
supply to asthma patients who had been using this medication all along became
difficult tomaintain in some regions of Japan.13 As a result, the JapanAssociation for
Infectious Diseases issued a notice stating that the drug should not be used to
prevent COVID-19 infections.

Another shortage case was seen in bacillus Calmette-Guérin (BCG) vaccine. After
an online preprint article, which suggested that tuberculosis-preventive BCG
vaccine could have efficacy of lowering SARS-CoV-2 infection rate14 was circulated,
demand for this vaccine soared in Japan. BCG is essential for tuberculosis control in
a tuberculosis high- or middle-burden countries including Japan. However, BCG
vaccine was introduced in 1951, and those born before the introduction may have
not vaccinated with this vaccine. As shortages of BCG vaccines were observed in
some clinics,15 the Japanese Society for Vaccinology released a statement that BCG
vaccines for tuberculosis prevention among children should be the priority.16

Consumption of anti-HIV drugs in large quantities, especially in cities and
countries in lockdown, can deplete the supply of anti-HIV drugs required by HIV
carriers. Of the average market share for antiretroviral drugs for children in 2020 in
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low- and middle-income countries, the share estimate for the protease inhibitor
lopinavir/ritonavir was 99%. Estimating this to correspond to 60% for adults,17 it is
immediately clear that this would significantly impact HIV carriers.

The same phenomenon holds true for chloroquine, a drug conventionally used to
treat and prevent malaria. It is also the first-choice medication for systemic lupus
erythematosus (SLE), which is also an OI for the drug. Given reports that chloro-
quine might be effective against COVID-19,18 DRwithout restriction could lead to a
similar situation for malaria and SLE patients.

In this manner, DR in emergency situations could deprive OI patients from their
necessary medications or vaccines. This very phenomenon is occurring in Japan.

Conditions Which Pave the Way for DR Resource Distribution Issues

Under which circumstances are issues likely to emerge with regard to DR-related
resource distribution? Several noteworthy circumstances are described (Table 1).

In the above circumstances, the rights of OI patients to receive treatment must be
considered. In particular, resource distribution issues emerge when the first two
conditions (Irreplaceable and Unobtainable) are met. In particular, a drug becomes
Unobtainable when Short supply, Large demand, and Logistical barriers are
present.

Favipiravir, an anti-influenzamedication, was reported to be potentially effective
against COVID-19. In order to prepare for the new flu season, the Japanese
government decided to store enough favipiravir to treat 2 million people.19 Thus,
even when the COVID-19 epidemic hit, favipiravir was available in a more than
ample supply as a medical resource. In addition, although favipiravir, which is not

Table 1. Conditions Which Pave the Way for Drug Repositioning Resource Allocation
Issues

Irreplaceable The drug of interest plays a deciding role in determining the health of the OI
patient; that is, the drug is a standard treatment needed to improve
mortality, and alternative treatments are markedly inferior

Unobtainable A barrier exists that physically prevents the OI patient from obtaining the
drug of interest

Large demand The amount used by theNI is large, for example,
when the drug is used for mild/moderate NI
cases and/or for prevention

Short supply The supply ismarkedly low and time is required
to replenish it

Logistical barriers A lockdown is in place such that domestic and
international commodity distribution has
come to a standstill

Financial
pressure

The target drug is expensive and will present a massive burden on
emergency medical finances, putting other emergency strategies at risk

Abbreviations: NI, new indication; OI, original indication.
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typically used in general clinical settings, is approved to treat influenza, it is
approved in Japan only as treatment against novel or re-emerging influenza for
which other primary anti-influenza drugs such as oseltamivir are ineffective.20 If DR
for a drug such as favipiravir were allowed, the risk of depleting medical resources
would be low and thus such drugs would justifiably be DR targets. Unfortunately,
in vitro studies found favipiravir to be ineffective to control SARS-CoV-2019.21 If its
clinical efficacy against COVID-19 cannot be demonstrated, and then obviously the
drug will lack significance as a DR target.

A Discussion of Ethics: On the Importance of OI Patient Rights to Receive
Treatment

The challenge with resource distribution for DR in an emergency is striking a
balance between protecting the rights of OI patients to continue to receive treatment
and the social demand for repurposed drugs to suppress the emergency. Why
should OI patient rights be considered equally important as using those drugs to
address the emergency? There are at least two reasons: involuntary risk burden and
differences in degree of the quality of evidence.

High Level of Evidence for OI and Regional Limitations of Clinical Research Ethics During
Emergency Situations

First, a high-level quality of evidence for the OI has already been established. The
level of medical evidence supporting the effectiveness of drugs for a particular
indication is stronger for the OI than for the NI. This is because well-designed,
controlled RCTs have been conducted for the OI, and large-scale retrospective
analyses using real world data are available, with guaranteed results on long-
term efficacy. On the other hand, only low-quality studies conducted in the early
stages of a pandemic are likely to serve as the basis for large-scale use of the drugs
for the NI. Prioritizing indications with poor medical evidence in this manner
violates the principles of evidence-based medicine and is scientifically unsound.

A stringent ethical review is important for maintaining scientific and ethical
validity, but not always feasible, particularly in emergencies. Yet, if the emergency is
prioritized above everything else, the research is less likely to be well designed, the
testing of drug efficacy becomes scientifically inadequate, and the level of evidence
decreases. DR in this context unfortunately becomes a simple off-label use of a drug,
which lacks both ethical and scientific backing.

Even if Institutional Review Board (IRB) review were feasible for DR in emer-
gency situations, the regional limitations of the IRB would be problematic. For
instance, the decision to approve a study at one facility would bemade according to
the particular situation at that facility. When applied to a wider geographical range
or the entire nation, for example, problems with resource distribution would be
inevitable. For instance, facility-dependent variations in IRB decisions could create
an unfair situation in which some patients are permitted to receive the asthma
medication, whereas others are not. Therefore, for DR in emergency situations,
simply entrusting the decisions to the IRB at each facility may not achieve fair
resource distribution at the macro level of public health. Rather, DR in emergency
situations, ethical decisions for approval of DR as an off-label use, should involve an
assessment of total resource quantity.
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Involuntary Risk Burden

Without waiting for evidence and moving forward with large-scale DR with only a
loose hypothesis regarding efficacy may appear to be an empiric therapeutic
strategy for infectious diseases, but this would burden OI patients with involuntary
risk. Consequentialism and utilitarianism, two powerful ethical theories pertaining
to resource distribution, both advocate for maximizing the resulting benefit as their
basis for evaluation. However, when emergency DR causes such an extreme
imbalance between supply and demand for drugs, the rights of OI patients to
receive treatment are threatened. Even if the DR is later found to be effective,
moving forwardwith the planwhile knowing that OI patients might be deprived of
their medication goes against John Stuart Mills’ harm principle that people should
be free to act unless their actions harm others.22 Nor could it be justified solely from
the perspective of consequentialism. According to consequentialist reasoning,
having calculated the benefits, if mortality among the population as a whole is
reduced by the lower mortality rate among NI patients despite the increased
mortality rate among OI patients resulting from terminating their treatment, then
OI patients would be asked to consent to give up their treatment. For OI patients to
be faced with this dilemma, that is, having to donate their medication that should
have been available for their use, is simply unjust. This dilemma is similar to the
argument concerning living transplantation of the liver and kidneys. That is,
although delegation would clearly reduce mortality of the population as a whole,
it is not made a compulsory act since it would potentially increase mortality among
donors due to surgical complications. It is difficult, not to mention unacceptable, to
force consent that would result in an increased mortality risk for a single individual
based solely on the potential to reduce mortality of the whole.

With regard to DR of HIV drugs, HIV-infected individuals, who are both
socially23 and immunologically vulnerable, face further disadvantages. In their
guidance for COVID-19, Public Health England noted that clinicians should watch
for atypical symptoms in patients who are immunocompromised and consider
admission to the hospital.24However, HIV-infected individualswere excluded from
clinical trials in the early phase of the pandemic.25 Accordingly, DR of anti-HIV
drugs has led to the underrepresentation of this vulnerable population in clinical
trials. In this way, exclusion of patients with lower immunity from clinical trials
further violates the rights of the vulnerable, and is not ethically permissible.

Roadmaps

When dealing with DR in emergency settings, we must be careful to prioritize the
justice of resource distribution. In other words, we must strive to ensure that
medications that are already required by patient populations are not stripped from
these patients. COVID-19 is not the only disease that can strongly affect humans. OI
patients are a medically vulnerable population. In the example of chloroquine,
termination of SLE treatmentwould lead to acute exacerbation of the disease among
lupus patients, leaving them to face an increased risk of lupus nephritis or enceph-
alitis. With lopinavir/ritonavir, termination of HIV treatment would lead to higher
levels of HIV disease among carriers. As OI patients are not only medically
vulnerable, but also socially vulnerable in emergency situations, their rights must
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be proactively protected. We must not forget that there are OI patients who require
the drugs targeted for DR.

In order to ensure that repurposed drugs can be used for both OIs and NIs, data
on resource quantities are critically needed. First, wemust understand the scale and
number of OI patients who require them. Healthcare claims data could be used to
this end. Next, we must determine the amount of repurposed drugs stored in
various facilities. This would require the cooperation of pharmacies, as well as
inventory surveys of pharmaceutical companies and distributors of medical goods.
Finally, wewould need to gauge the turnaround time required for a pharmaceutical
company to produce additional quantities of a given drug.

Only when these data are available can appropriate resource distribution begin.
After securing the amount required byOI patients, if deemedmedically appropriate
to substitute another drug, then this substitution should be pursued. Next, adhering
to appropriate protocols, any extras should be supplied as repurposed drugs for DR
clinical trials for the purpose of COVID-19 drug discovery. Since COVID-19 is a new
infectious disease, administration of any drug to treat these cases would be “first-in-
human.” Therefore, any and all DR must be conducted within a solid clinical
research framework, and existing clinical research ethical principles would obvi-
ously apply. In this process, it will be important to administer the drugs to severe
cases first. Administration for preventive purposes should be done only after careful
consideration. By the time efficacy is demonstrated in clinical trials, reinforcements
to the existing system should have been made to enable additional production. If
effectiveness is confirmed, then the additionally produced repurposed drugs can be
administered at treatment frontlines for COVID-19.

When DR is employed in emergency situations, the fairness of resource distribu-
tion becomes an issue that requires careful ethical consideration. This issue emerges
in situations for which the OI drug is irreplaceable and unobtainable. Ethical issues
pertaining to DR in emergencies include maintaining the evidence level and
integrity of clinical research ethics, application of Mills’ Harm principle to OI
patients, and voluntary consent by OI patients. In order to address these ethical
issues, rapid accumulation of ethically and scientifically valid evidence is required,
as is obtaining information on resource quantity. In order to achieve this, global
collaboration is critical.
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