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ABSTRACT
COVID-19 poses an exceptional threat to global public 
health and well-being. Recognition of the need to 
develop effective vaccines at unprecedented speed has 
led to calls to accelerate research pathways ethically, 
including by conducting challenge studies (also known 
as controlled human infection studies (CHIs)) with 
SARS-CoV-2 (the virus which causes COVID-19). Such 
research is controversial, with concerns being raised 
about the social, legal, ethical and clinical implications 
of infecting healthy volunteers with SARS-CoV-2 for 
research purposes. Systematic risk evaluations are 
critical to inform assessments of the ethics of any 
proposed SARS-CoV-2 CHIs. Such evaluations will 
necessarily take place within a rapidly changing and at 
times contested epidemiological landscape, in which 
differing criteria for the ethical acceptability of research 
risks have been proposed. This paper critically reviews 
two such criteria and evaluates whether the use of 
effective treatment should be a necessary condition 
for the ethical acceptability of SARS-CoV-2 CHIs, and 
whether the choice of study sites should be influenced 
by COVID-19 incidence levels. The paper concludes 
that ethical evaluations of proposed SARS-CoV-2 CHIs 
should be informed by rigorous, consultative and holistic 
approaches to systematic risk assessment.

INTRODUCTION
The current pandemic of COVID-19, caused by 
SARS-CoV-2, poses an extraordinary threat to 
global health and well-being. In response, the 
current scale of COVID-19 research is unprece-
dented and there is international recognition of 
the urgent need to develop and distribute safe and 
effective vaccines globally.1 Vaccine development 
typically takes 10 to 20 years, including lengthy 
trials with human participants for the collection of 
sufficient evidence about safety and efficacy. The 
exceptional pace of COVID-19 vaccine research has 
resulted in the commencement of early human trials 
with vaccine candidates, accompanied by calls to 
consider the value of conducting challenge studies 
(also known as controlled human infection studies 
(CHIs)) with SARS-CoV-2 to further accelerate and 
inform vaccine development pathways.2–4

CHIs involve intentionally exposing participants 
to pathogens to study mechanisms of infection and 
disease and/or the efficacy of experimental vaccines 
or treatments. While such studies have previously 
received ethical approval and played an important 
role in vaccine development pathways for diseases, 
such as typhoid, cholera and malaria, the use 
of intentional exposure always requires careful 
consideration and rigorous ethical review.5 In the 
context of the COVID-19 pandemic, the ethical 

acceptability of conducting SARS-CoV-2 CHIs has 
been the subject of considerable interest and debate 
in the popular press, social media and academic 
literature.2 6–8 Two recent consensus documents 
addressing the ethics of SARS-CoV-2 CHIs have 
neither sanctioned nor prohibited such research 
in principle, but instead highlighted ethical issues 
requiring careful consideration during the design 
and review of such studies within the pandemic 
research landscape.9 10 In doing so they drew on 
broader norms of research ethics and focused atten-
tion on the need for substantial social and scientific 
values; appropriate risk–benefit profiles; careful 
site and participant selection; rigorous engagement 
and consent processes; appropriate compensation; 
and effective review, oversight and coordination.

In practice, much of the recent debate about the 
ethics of SARS-CoV-2 CHIs has centred on whether 
the risks associated with such studies can be consid-
ered acceptable. In this paper we critically explore 
approaches to risk minimisation and reasonableness 
in SARS-CoV-2 CHIs with a particular focus on two 
claims: (1) that effective treatment is always a neces-
sary condition for the ethical acceptability of such 
studies and (2) that the choice of study sites should 
be responsive to COVID-19 incidence levels.

REASONABLE AND MINIMISED RISKS
International norms and consensus standards for 
the ethics of research with human participants 
highlight the importance of systematic evaluation 
of research risks, and the need for such risks to be 
proportionate, reasonable and minimised.11 During 
pandemics, it is critical to consider how such stan-
dards should guide research conducted within chal-
lenging contexts, where a complex and evolving 
landscape of professional and ethical codes of prac-
tice are informing clinical, public health, humani-
tarian and research responses.12

Within the context of the COVID-19 pandemic, 
for example, systematic evaluations of research risks 
associated with SARS-CoV-2 CHIs would need to 
take place within a rapidly changing, and at times 
contested, evidentiary landscape.13 In addition, 
COVID-19 vaccine research pathways have resulted 
in clinical trials of vaccine candidates beginning 
rapidly, with some routine stages of vaccine devel-
opment, which could reduce uncertainties about 
research risks, being omitted.14 Systematic risk 
evaluations will consequently require consideration 
of both heightened uncertainties associated with 
accelerated research pathways and the novelty of 
the disease.

Within this complex evidentiary landscape, 
multiple commentators have sought to provide 
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insights to inform evaluations of the ethical acceptability of 
risks associated with potential SARS-CoV-2 CHIs. In the text 
below, we briefly outline competing accounts of reasonable risks 
in research, and how upper levels of acceptable risk have been 
framed in the context of CHIs and pandemics. Against this back-
ground, we review proposed approaches to risk minimisation, 
and critically appraise claims that the risks of SARS-CoV-2 CHIs 
can only be acceptably minimised if an effective treatment is 
available or if CHIs are conducted in high-incidence settings.

What risks are reasonable?
There is no consensus within research ethics guidance about 
whether research with healthy volunteers should be subject 
to upper levels of acceptable risk. Commentators endorse 
contrasting approaches. Some argue that there should be no 
upper limits, provided that studies involve competent, healthy 
adults and additional conditions, including informed consent 
and high social value, are met.15 A contrasting approach endorses 
limits on upper levels of acceptable risk, justified on grounds 
including the basis of fiduciary relationships between researchers 
and participants, equal moral concern for people’s basic inter-
ests, or the significance of preserving public trust in research.16 
Suggested thresholds to inform the review of research protocols 
include a 1% risk of death, or risks comparable to those posed 
by other altruistic activities such as living organ donation.10 In 
the context of CHIs, suggested risk limits include a minimal risk 
threshold,17 a higher threshold that rules out risks of irreversible, 
incurable or possibly fatal infections,18 and approaches drawing 
on broader norms restricting research risks in healthy volun-
teers.10 16

In the context of COVID-19 pandemic research, the possi-
bility of accepting higher levels of risk than might otherwise 
be considered reasonable has been raised,2 including compar-
isons with high-risk activities.4 However, higher risk or more 
burdensome research is particularly controversial in popula-
tions or communities already facing undesirably high degrees of 
risk11 16 and the importance of maintaining scientific and ethical 
research standards during public health crises has been persua-
sively emphasised. So too has the critical importance of engaging 
with local stakeholders and communities about proposed CHIs, 
including evaluations of the reasonableness and acceptability of 
risks.8–10 12 16 19 Given the novelty of COVID-19 and uncertain-
ties about its long-term health implications, the acceptability of 
risks of SARS-CoV-2 CHIs should be subjected to particularly 
careful and continual assessment, in consultation with commu-
nities and stakeholders, in light of changing evidence, and taking 
into account risk minimisation strategies discussed below.

Risk minimisation
In addition to determining whether the risks of proposed SARS-
CoV-2 CHIs fall within thresholds for reasonable risk, system-
atic evaluations must also address whether risks will be managed 
and minimised consistent with sound scientific practice. At 
present there is consensus that participant inclusion/exclusion 
criteria are likely to play a key role in risk minimisation.3 9 10 
COVID-19 is associated with strong age-related mortality trends, 
with current evidence suggesting that infection in young adults 
(under 30 years of age) is associated with a hospitalisation risk 
of 0.6%–1% and a risk of death of around 0.007%–0.03%—
much lower than in older adults.20 21 Such evidence suggests 
that risks may be minimised by the use of recruitment criteria 
focusing on young healthy adults with the lowest risk of severe 
disease and mortality.2 10 22 In addition to age-related inclusion 
criteria, multiple commentators have highlighted the importance 

of ensuring that research risks are further minimised by ensuring 
that SARS-CoV-2 are only conducted in sites with the capacity, 
resources and expert research teams to closely monitor and 
provide excellent care to research participants, and provide 
appropriate follow-up, among other measures.2 3 9 10

Clarifying the roles of treatment in risk minimisation
Given the importance of providing care to participants who might 
develop symptoms, prospective CHI researchers must regularly 
review current research into treatments for COVID-19 so that 
proven treatments can be provided where possible and appro-
priate.3 9 There is debate, however, about the role of specific 
curative treatments in the evaluation of risk minimisation strat-
egies. One argument is that such treatments could potentially 
play an important role in risk minimisation strategies but may 
not be a necessary requirement for the SARS-CoV-2 CHIs to be 
ethically acceptable.9 A contrasting claim is that in the absence of 
a ‘safe, effective, approved treatment’ for COVID-19, the risks 
associated with SARS-CoV-2 CHIs are unacceptable, because 
they cannot be appropriately minimised.8

In exploring the normative and empirical basis for the claim 
that an effective treatment is a necessary requirement for SARS-
CoV-2 CHIs, it is valuable to explore both the concept and 
potential role(s) of treatment in challenge studies. First, treat-
ment may be understood in terms of ‘rescuing’ a patient who 
would otherwise die from severe COVID-19. Mortality caused 
by severe COVID-19 (and many other fatal infectious diseases) 
results from an inflammatory cascade—from which antivirals 
alone, for example, cannot ‘rescue’ a patient. Other treatments 
including those targeting inflammation may have some effect, 
but this is often limited—as demonstrated by the recent trial of 
dexamethasone which prevented approximately one death for 
every eight persons treated.23 Dexamethasone is nevertheless an 
example of a ‘safe, effective, approved treatment’ which does 
not constitute a reliable form of ‘rescue’ for all patients.

Second, different types of treatment for infectious diseases 
can be aimed at one or more of: treatment of asymptomati-
cally infected people to prevent symptoms/disease (prophy-
laxis), treatment of people who develop mild symptoms/disease 
to prevent progression to severe disease (‘disease-modifying’ 
treatment) and/or treatment of severe cases to reduce mortality 
(such interventions would be closest to ‘rescue’, but, like dexa-
methasone, these are almost never 100% effective). In malarial 
CHIs, for example, risk minimisation strategies must focus on 
the prevention of severe disease, rather than ‘rescue’ from severe 
outcomes, because by the time a person develops severe malaria 
a good outcome cannot be guaranteed, even with highly effective 
antimalarial drugs. In contrast, influenza CHIs are conducted 
although influenza antivirals have at most weak evidence for 
prophylaxis, very doubtful evidence of disease-modifying effects 
and no evidence of being able to rescue patients from severe 
influenza (eg, influenza myocarditis or heart inflammation).24

The availability, roles and anticipated outcomes of effective 
treatments are core considerations in systematic risk evaluations 
in CHIs. A review of ongoing clinical research into relevant 
treatments, and their implications for risk management should 
be an integral component of SARS-CoV-2 CHI risk reviews. 
Treatment could play a vital role in risk minimisation strategies 
in SARS-CoV-2 CHIs. However, the normative claim that a safe, 
effective and approved treatment must be an ethical precondi-
tion of any SARS-CoV-2 CHIs requires further clarification in 
terms of the specific aim and potential magnitude of risk minimi-
sation that such a treatment is expected to achieve. In doing so 
it is important neither to underestimate nor to overestimate the 
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potential impact of such treatments, as a treatment may not be 
necessary (eg, if it is not anticipated to materially contribute to 
risk minimisation strategies) nor will it be sufficient (eg, because 
treatment is never 100% effective and must be complemented 
by other risk minimisation strategies) to effectively address the 
risk of study participation. Consequently the need for a safe and 
effective treatment should not be considered in isolation, but 
instead reviewed within the context of a rigorous and compre-
hensive approach to risk minimisation.

Background risk
In addition to the approaches to risk minimisation outlined 
above, some commentators have claimed that COVID-19 CHIs 
should only be conducted with participants with an especially 
high baseline probability of exposure to SARS-CoV-2 during or 
soon after the proposed CHIs, solely to minimise the additional 
risks posed by controlled infection during research.3 The norma-
tive and empirical justifications for requiring that risk evalua-
tions of SARS-CoV-2 CHIs prioritise a specific aspect of risk 
minimisation require careful consideration.

In practice, even though a very high background probability 
of infection (eg, a 60% probability of being infected in the local 
community during or soon after the study) would reduce the 
relative risk of participation by a large percentage (eg, around 
60%), this might only constitute a small absolute risk difference. 
This is because, as discussed above, the probability of serious 
outcomes of infection is already extremely low for young healthy 
adults—a fraction of 1%—meaning that the absolute risk differ-
ence would be around 60% of a fraction of 1%.25

In addition to questions about the normative and empir-
ical role that such small absolute risk reductions should play 
in decision-making, the practical and ethical implications of 
conducting SARS-CoV-2 CHIs in contexts with high back-
ground risks of infection require careful review. In practice, 
there are relatively few sites and research teams with the existing 
expertise, experience and capacity to conduct rigorous SARS-
CoV-2 CHIs and effectively minimise the risks of research for 
participants and third parties. Within such contexts, a prepara-
tion period is needed to establish whether such a trial can meet 
relevant ethical, regulatory and clinical standards and to develop 
meaningful engagement strategies and participatory processes 
with local stakeholders and communities to determine whether 
such research is acceptable. Given the unpredictability of inci-
dence levels in the face of changing public health transmission 
control policies,20 any requirement that SARS-CoV-2 CHIs can 
only be conducted within high-incidence settings may render 
them infeasible.

Additionally, the need to conduct research to address public 
health priorities must be evaluated in conjunction with the 
importance of ensuring that such research does not adversely 
impact pandemic response efforts.12 26 High-incidence settings 
provide an ideal environment for conducting field trials of 
COVID-19 vaccine candidates, which are infeasible in low inci-
dence settings. Consequently in so far as COVID-19 vaccine 
research resources are limited in a particular location, it may be 
more appropriate to prioritise field trial testing in locations with 
(predicted) high incidence, rather than CHIs.

In settings with a high incidence of COVID-19, it is also 
important to recognise that health systems may have been cata-
strophically overburdened, requiring value-laden decisions to be 
made about the allocation of scarce resources to treat all health-
care conditions, protect front-line workers and continue existing 
research programmes.27 28 Rigorous risk minimisation during 
SARS-CoV-2 CHIs will require specialist facilities and equipment 

for infection control, in addition to the expertise of highly expe-
rienced researchers, who are often also clinicians specialising 
in infectious disease. Such requirements have the potential to 
directly impact the capacity of local health systems to address 
current public health needs during the peaks of epidemic waves.

Finally, although the probability of needing critical care for 
young healthy adult CHI participants will need to be very low 
for the risks of SARS-CoV-2 CHIs to be considered reasonable, 
participants’ access to scarce life-saving resources, if required, is a 
critical element of risk minimisation strategies. While researchers 
have a clear responsibility to provide such care if required, in 
practice the provision of such care may require negotiation and 
access to additional clinical resources and professional exper-
tise. Some commentators have suggested that SARS-CoV-2 CHI 
participants should be guaranteed access to such resources, irre-
spective of their scarcity.3 An alternative proposition suggests 
priority access to scarce life-saving resources should be given 
to research participants only if they have similar prognoses to 
patients who may also need such resources.28 If SARS-CoV-2 
CHIs were to be conducted in high-incidence settings where 
active rationing of scarce life-saving resources has been imple-
mented, the justifications for guaranteed or prioritised access 
for participants, and any anticipated implications such access 
will have for public health responses, would require careful 
evaluation.

Taken together, these factors suggest that it is not straight-
forwardly the case that it is more ethical to conduct CHIs in 
high-incidence rather than low-incidence settings. Instead it 
can be argued that the practical and ethical considerations 
above warrant a systematic and comprehensive approach to 
risk management which does not unduly prioritise reducing 
the marginal risks of participation resulting from conducting 
such research in the context of high background risk. Such an 
approach recognises the importance of due consideration of the 
complex research, public health, regulatory, social and ethical 
implications of selecting potential sites for SARS-CoV-2 CHIs, 
including the impact of conducting such studies on public health 
and research responses to the pandemic and additional popula-
tion health needs.

CONCLUSIONS
The justifications for, and ethical acceptability of, conducting 
SARS-CoV-2 CHIs within accelerated vaccine pathways continue 
to be a focus of considerable public and academic interest and 
debate. Within this context, systematic assessments of the 
reasonableness and minimisation of research risks associated 
with any proposed SARS-CoV-2 CHIs will take place within a 
complex, rapidly changing and at times contested epidemiolog-
ical and ethical landscape. Such assessments must be rigorous, 
holistic and informed by engagement with local stakeholders 
and proposed approaches which seek to isolate and prioritise 
the moral importance of specific risk management strategies 
require critical review. In particular, while the potential value 
of providing effective curative treatments to SARS-CoV-2 CHI 
participants (if needed) is uncontroversial, the implications of 
the absence of such treatment on the ethical acceptability on 
these studies merit additional scrutiny. We additionally make the 
case that selecting sites for potential SARS-CoV-2 CHIs requires 
careful review of a range of regulatory, ethical, public health, 
social and practical considerations, in which approaches to risk 
management should not unduly prioritise small reductions of 
the marginal risks of participation arising from conducting such 
research in the context of high background risk.



4 of 4 Bull S, et al. J Med Ethics 2021;47:e79. doi:10.1136/medethics-2020-106504

Current controversy

Twitter Susan Bull @Susan_Bull_

Contributors  SB developed the first draft of the manuscript, informed by 
consultation with EJ, AB and MJP. All authors reviewed and substantially contributed 
to the writing of the manuscript.

Funding  This study was funded by the Wellcome Trust (203132, 096527, 
216355). AB’s research is supported in part by funding from the Social Sciences and 
Humanities Research Council.

Competing interests  None declared.

Patient consent for publication  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  There are no data in this work.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://​creativecommons.​org/​
licenses/​by/​4.​0/.

ORCID iDs
Susan Bull http://​orcid.​org/​0000-​0002-​9730-​091X
Euzebiusz Jamrozik http://​orcid.​org/​0000-​0001-​5940-​602X

REFERENCES
	 1	 United Nations. ‘Landmark collaboration’ to make COVID-19 testing and treatment 

available to all. UN News, 2020.
	 2	 Plotkin SA, Caplan A. Extraordinary diseases require extraordinary solutions. Vaccine 

2020;38(24):3987–8.
	 3	 Eyal N, Lipsitch M, Smith PG. Human challenge studies to accelerate coronavirus 

vaccine licensure. J Infect Dis 2020;221(11):1752–6.
	 4	 Schaefer GO, Tam CC, Savulescu J, et al. COVID-19 vaccine development: time to 

consider SARS-CoV-2 challenge studies? Vaccine 2020;38(33):5085–8.
	 5	 Jamrozik E, Selgelid M. Human challenge studies in endemic settings ethical and 

regulatory issues. SpringerBriefs in Ethics, 2020.
	 6	 Callaway E. Should scientists infect healthy people with the coronavirus to test 

vaccines? Nature 2020;580(7801):17.
	 7	 Dawson L, Earl J, Livezey J. SARS-CoV-2 human challenge trials: too risky, too soon. J 

Infect Dis 2020:jiaa314.
	 8	 AVAC, Treatment Action Group. AVAC and tag statement on ethical conduct of SARS-

CoV-2 vaccine challenge studies, 2020. Available: https://www.​avac.​org/​blog/​avac-​

and-​tag-​statement-​ethical-​conduct-​sars-​cov-​2-​vaccine-​challenge-​studies [Accessed 7 
May].

	 9	 WHO Working Group for Guidance on Human Challenge Studies in COVID-19. Key 
criteria for the ethical acceptability of COVID-19 human challenge studies. Geneva: 
WHO, 2020.

	10	 Shah SK, Miller FG, Darton TC, et al. Ethics of controlled human infection to address 
COVID-19. Science 2020;368(6493):eabc1076

	11	 Council for International Organizations of Medical Sciences. International ethical 
guidelines for health related research involving humans, 2016.

	12	 Nuffield Council on Bioethics. Research in global health emergencies. London: 
Nuffield Council on Bioethics, 2020.

	13	 Hofmann B. The first casualty of an epidemic is evidence. J Eval Clin Pract 2020. 
doi:10.1111/jep.13443. [Epub ahead of print: 22 Jul 2020].

	14	 Callaway E. Coronavirus vaccines: five key questions as trials begin. Nature 
2020;579(7800):481.

	15	 Shaw D. The right to participate in high-risk research. Lancet 
2014;383(9921):1009–11.

	16	 Binik A. What risks should be permissible in controlled human infection model 
studies? Bioethics 2020;34(4):420–30.

	17	 Hope T, McMillan J. Challenge studies of human volunteers: ethical issues. J Med 
Ethics 2004;30(1):110–6.

	18	 Bambery B, Selgelid M, Weijer C, et al. Ethical criteria for human challenge studies in 
infectious diseases. Public Health Ethics 2016;9(1):92–103.

	19	 London AJ, Kimmelman J. Against pandemic research exceptionalism. Science 
2020;368(6490):eabc1731

	20	 Verity R, Okell LC, Dorigatti I, et al. Estimates of the severity of coronavirus disease 
2019: a model-based analysis. Lancet Infect Dis 2020;20(6):669–77.

	21	 Salje H, Tran Kiem C, Lefrancq N, et al. Estimating the burden of SARS-CoV-2 in 
France. Science 2020;369(6500):208–11.

	22	 Jamrozik E, Selgelid MJ. COVID-19 human challenge studies: ethical issues. Lancet 
Infect Dis 2020;20(8):e198–203.

	23	 The RECOVERY Collaborative Group. Dexamethasone in hospitalized patients with 
Covid-19 — preliminary report. N Engl J Med Overseas Ed 2020:NEJMoa2021436.

	24	 Jefferson T, Jones MA, Doshi P, et al. Neuraminidase inhibitors for preventing and 
treating influenza in adults and children. Cochrane Database Syst Rev 2014;19(7425).

	25	 Jamrozik E, Heriot GS, Selgelid MJ. Coronavirus human infection challenge studies: 
assessing potential benefits and risks. J Bioeth Inq 2020. doi:10.1007/s11673-020-
10030-x. [Epub ahead of print: 25 Aug 2020].

	26	 World Health O. Ethical standards for research during public health emergencies: 
distilling existing guidance to support COVID-19 R&D. Geneva: World Health 
Organization, 2020.

	27	 Rosenbaum L. The Untold Toll — The Pandemic’s Effects on Patients without 
Covid-19. N Engl J Med Overseas Ed 2020;382(24):2368–71.

	28	 Emanuel EJ, Persad G, Upshur R, et al. Fair allocation of scarce medical resources in 
the time of Covid-19. N Engl J Med 2020;382(21):23):2049–55.

https://twitter.com/Susan_Bull_
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-9730-091X
http://orcid.org/0000-0001-5940-602X
http://dx.doi.org/10.1016/j.vaccine.2020.04.039
http://dx.doi.org/10.1093/infdis/jiaa152
http://dx.doi.org/10.1016/j.vaccine.2020.06.007
http://dx.doi.org/10.1038/d41586-020-00927-3
https://www.avac.org/blog/avac-and-tag-statement-ethical-conduct-sars-cov-2-vaccine-challenge-studies
https://www.avac.org/blog/avac-and-tag-statement-ethical-conduct-sars-cov-2-vaccine-challenge-studies
http://dx.doi.org/10.1126/science.abc1076
http://dx.doi.org/10.1111/jep.13443
http://dx.doi.org/10.1038/d41586-020-00798-8
http://dx.doi.org/10.1016/S0140-6736(13)61575-5
http://dx.doi.org/10.1111/bioe.12736
http://dx.doi.org/10.1136/jme.2003.004440
http://dx.doi.org/10.1136/jme.2003.004440
http://dx.doi.org/10.1093/phe/phv026
http://dx.doi.org/10.1126/science.abc1731
http://dx.doi.org/10.1016/S1473-3099(20)30243-7
http://dx.doi.org/10.1126/science.abc3517
http://dx.doi.org/10.1016/S1473-3099(20)30438-2
http://dx.doi.org/10.1016/S1473-3099(20)30438-2
http://dx.doi.org/10.1056/NEJMoa2021436
http://dx.doi.org/10.1002/14651858.CD008965.pub4
http://dx.doi.org/10.1007/s11673-020-10030-x
http://dx.doi.org/10.1056/NEJMms2009984
http://dx.doi.org/10.1056/NEJMsb2005114

	SARS-­CoV-­2 challenge studies: ethics and risk minimisation
	Abstract
	Introduction
	Reasonable and minimised risks
	What risks are reasonable?
	Risk minimisation
	Clarifying the roles of treatment in risk minimisation
	Background risk


	Conclusions
	References


