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ABSTRACT Human challenge trials to test the efficacy of vaccine candidates against SARS-CoV-2, the novel coronavirus 
behind Covid-19, could save considerable time and many lives. But they may initially seem unethical because they expose 
healthy volunteers to a live virus that is killing many people and for which no cure exists. This article argues that this is 
not the correct test of their ethics. The correct test is comparative. And in the special circumstances of the Covid-19 pan-
demic, human challenge trials meet the correct test better than standard efficacy testing would. 
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The deep health, economic, and social crisis the 
world is in as a result of the Covid-19 pandemic 
cannot be sustainably resolved without a prov-

en vaccine against the novel coronavirus.1 As experts 
consider ideas for accelerated testing of vaccine candi-
dates,2 one approach is to replace conventional phase III 
testing, the longest and most expensive phase of clinical 
research, with human challenge trials (also known as 
controlled human infection trials). Challenge trials could 
replace conventional efficacy testing either completely3 
or, by weeding out unpromising vaccine candidates be-
fore conventional testing, in part. Either way, challenge 
trials could make testing—in multi-arm adaptive plat-
form trials,4 for instance—faster and more manageable.

In a human challenge trial, healthy participants 
are intentionally exposed to a pathogen. This helps re-
searchers find out fast whether participants earlier ran-
domized to the vaccine under investigation are protect-
ed more than the participants in the control group (who 
will have typically received a placebo). Results come 
much faster than in conventional phase III testing, in 
which significant differences between the group that 

received the vaccine and the control group start surfac-
ing only months later, as participants (who typically try 
to avoid exposure as much as they can, for example, by 
donning protective gear) get exposed to the pathogen. If 
an outbreak moves elsewhere before many participants 
are exposed, conventional phase III testing fails to com-
plete—which normally cannot happen in challenge tri-
als. 

Human challenge trials are regularly done for sea-
sonal flu, typhoid, and malaria,5 with the typical justi-
fication that “carefully controlled experiments involv-
ing intentional infection often pose only minor risks,”6 
because, for example, the disease is mild or therapies 
are available. That justification probably fails for a live 
SARS-CoV-2 challenge since there are deadly risks (al-
though participant selection could make death unlikely 
enough to respect commonly assumed limits on tol-
erable risk in consensual clinical studies)7 and, at this 
point, no proven cure.8 While there are also technical 
questions about how much challenge trials could accel-
erate testing for the novel coronavirus,9 this article de-
fends the ethics of coronavirus challenge studies on the 
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assumption that, technically, they could substantially 
accelerate testing—and widespread rollout.

THE RIGHT QUESTION

Fair and beneficent treatment of participants in a 
challenge trial depends not simply on reducing the 

likelihood of severe clinical outcomes (such as fatality) 
in the study, for participants might have experienced 
similar or worse events anyhow, and it makes no sense 
to hold such outcomes against the protocol. The trial 
should reduce (for each participant and for the entire 
cohort) how much that likelihood exceeds that of com-
mensurate bad outcomes for the same people under two 
alternative scenarios delineated below, which do not in-
volve participation in that particular study.

The idea is straightforward. Doctors offer patients 
surgeries and toxic drugs that may result in severe clini-
cal outcomes, or they experiment with new interven-
tions, all the time. These approaches are perfectly justi-
fied when the doctors thereby save these same patients 
from greater likelihood of similar bad events without 
the treatment or the experiment. One thing that is worse 
than getting your belly cut for an indicated operation is 
not undergoing that indicated operation because, say, 
you are uninsured. The operation injures you and puts 
you at risk, but it usually brings a net benefit. To move 
from the fact that an injured belly would, in itself, be a 
harm and a source of risk to the conclusion that being 
uninsured is a blessing would be fallacious. In assessing 
the risks and the benefits to study participants, research 
ethics heeds not simply the risks of study participation. 
It also heeds the balance of incremental risks and incre-
mental benefits from participation, which matters much 
more.10

This calculus applies to human challenge trials as 
well. What matters in assessing the offer that research-
ers make to candidate participants is not simply the so-
called absolute risk,11 better described as the raw or con-
tributing risk, that comes with the challenge—whether 
viral exposure poses only minor or controllable risks or, 
alternatively, more serious ones—but the net risk: the 
risk from participating in that trial minus the risk that 
the same person would face otherwise. In other words, 
what matters is the full balance of personal risk and 
benefit. The evaluation of a challenge trial ought to look 
at the difference the trial would make to the participant’s 

health (or life). An institutional review board, for exam-
ple, should heed the change in risk exposure that would 
apply to the participant because she would be in the trial 
and not in some alternative scenario. 

For judging the ethics of a SARS-CoV-2 challenge 
trial, two alternative scenarios to participation in the 
challenge trial are especially pertinent. In one, a person 
declines to participate in any SARS-CoV-2 vaccine ef-
ficacy test. That scenario helps identify how trial par-
ticipation may affect that person overall, for good and 
for ill. In another, the same person participates in the 
competing form of trial, namely, a standard efficacy trial 
for the same vaccine. The latter would result in delay, 
but it may be tempting to argue that it is kinder to study 
participants and hence more ethical. To compare per-
sonal risks between the two studies, we shall look at the 
participant’s (average) counterpart in the efficacy study, 
whether or not the participant of the challenge trial can 
herself join a standard efficacy study. 

THE ANSWER

It turns out that, compared to either of these two alter-
native scenarios, both for each individual and for the 

cohort, the net risk from participating in a SARS-CoV-2 
vaccine challenge would be negative, small, or unclear. 
The net risk could not be clearly very large. Differently 
put, a SARS-CoV-2 challenge trial may turn out to con-
stitute indirectly beneficial research for study partici-
pants—so that they would be medically disadvantaged 
if ultimately excluded from it or if they were admitted to 
a standard efficacy trial instead. Properly done, a chal-
lenge trial certainly would not expose participants to a 
known far higher prospect of net harm than would ei-
ther of these alternatives.

How might introducing a sometimes deadly and 
incurable pathogen into the body of a perfectly healthy 
person improve that person’s health and welfare pros-
pects? The explanation lies in the peculiarities of the 
current pandemic, which features a highly transmis-
sible virus and overwhelms health systems worldwide. 
For any individual, the probability of incurring death or 
disability from an infection is a x b, where a stands for 
the probability of getting infected, and b stands for the 
probability of either dying from or developing a long-
term disability as a result of the infection. What is a x b 
if an individual participates in a challenge trial? What 
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is it if she declines? What is it if she participates instead 
in a standard efficacy trial? Is the probability largest in 
the first case, and by enough to justify blocking willing 
and decisionally capacitated adults from enabling high-
ly valuable trials? To gauge the magnitude of a x b in a 
challenge trial versus outside any trial versus in a stan-
dard efficacy trial, let us look separately at a and at b in 
each of these three scenarios.

When people assume that challenge trials are very 
dangerous to participate in, they usually focus on a (the 
probability of getting infected under these three sce-
narios). For any candidate participant, the likelihood of 
getting infected is clearly greater with the challenge tri-
al’s artificial challenge than if the person either declines 
to participate in any trial or participates in a standard 
efficacy trial. However, in the SARS-CoV-2 case, the re-
search team can and should select participants for whom 
the probability of infection is least larger in a challenge 
trial. Recent models predict widespread worldwide ex-
posure to this coronavirus. Some areas are likely to ex-
perience infection rates of greater than 50%,12 and the 
proposal is to recruit only from areas with ongoingly or 
expected high transmission rates.13 Since the world is a 
large and variegated place, and candidate selection can 
be careful and targeted, there should be many outlier 
areas, among which to choose, where the probability 
of getting infected later would be very high at the time 
of candidate selection. Because expedited vaccine trials 
could shorten the current global economic recession 
and prevent many deaths worldwide, it would make 
perfect sense to invest in carefully selecting and then 
safely transporting a few hundred healthy candidate 
participants from high-transmission areas to the isolat-
ed research centers—even across international borders. 
In light of the public health emergency, related red tape 
should be removed. If participants are selected in that 
way, the challenge trial is much likelier to hasten partici-
pants’ exposure than to impose an exposure that they 
would have otherwise avoided. In the rare event that 
exposure kills a participant, the earlier exposure could 
mean that the individual dies a few months sooner than 
if exposed to the virus outside the trial design, but this 
temporal factor seems less significant than the substan-
tial effect trial participation could have on how likely 
the person is to die.

With appropriate trial procedures and smart partic-
ipant selection, b (the probability of dying or develop-
ing disability if infected) would be smaller in a challenge 
trial. It may be much smaller. First, the proposed trial 
design includes frequent monitoring that may catch dis-
ease and enable participants to receive supportive care 
and any therapeutics proven by that point very early, 
probably before any complications develop.14 Out-
side the challenge trials, by contrast, testing could be 
scarce, and many carriers could remain asymptomatic, 
which impedes a “test-and-treat” approach that may be 
deemed promising for some patients. Any therapeutics 
proven by then might not be universally available yet. 

It would be only prudent and fair toward trial partici-
pants to prioritize them for any novel therapeutics.15 
Challenge trials for a SARS-Cov-2 vaccine should also 
offer guaranteed access to standard-of-care life-sustain-
ing treatments, including immediate assistance during 
cardiac arrest. As life-support services reach capacity 
in many parts of the developed world over the coming 
months, patients from high-transmission areas who de-
velop severe disease will often die outside trials. It is true 
that, according to reports published so far, most Covid 
patients who rely on critical care do not survive,16 but, 
crucially here, younger Covid patients who need critical 
care tend to survive.17 In the United Kingdom, for ex-
ample, of the Covid patients aged 16 to 39 whose critical 
care outcomes were reported by May 15, 2020, 81.9% 
had been released from critical care.18 It is also true that 
a period in intensive care for Covid-19 treatment may 
leave patients physically or psychologically disabled.19 

EYAL • why challenge trials of sars-cov-2 vaccines could be ethical despite risk of severe adverse events

So long as challenge participants are 

selected and supported as  

recommended, the prospective harms, 

properly understood as the incremental 

harms, are unlikely to far exceed the 

benefits for individual participants.  

They could actually be smaller.



4  

E RH&
But the option of receiving critical care, which signifi-
cantly helps prevent the very worst outcome of short-
term fatality, is clearly a substantial medical benefit. 
Because, for young patients with severe Covid-19, the 
absence of life-sustaining interventions makes a big dif-
ference between likely survival and no chance at all, the 
probability of averting death in the event of infection 
would be substantially better inside a challenge trial 
than outside any trial. And this probability would be 
somewhat larger than in a standard efficacy trial, which 
would find it somewhat harder to provide that full guar-
antee of support to its thousands of participants.

In short, if researchers conducting challenge trials 
act as recommended, admittedly, the probability of get-
ting infected would remain larger inside a challenge tri-
al than either outside any trial or in a standard efficacy 
trial; but the probability of death or disability is likely to 
be much smaller inside a challenge trial than in these 
alternative scenarios. Overall, a x b could be smaller for 
any individual inside the challenge trial than either out-
side any trial or in a standard efficacy trial. What the 
individual would lose in the probability of averting in-
fection (with that probability rising) she could gain in 
better protection from death.

Even if, eventually, with more data and calcula-
tions, a x b turns out to be equal under these alternative 
scenarios, or slightly better under them, here is what 
is unlikely to be the case, dynamic and uncertain data 
notwithstanding: that a x b is much, much smaller if a 
properly selected and treated individual does not par-
ticipate in any trial or if she partakes in a standard ef-
ficacy trial instead. This matters. In espousing a limit on 
how risky participating in a trial may justifiably be, con-
temporary research ethicists usually describe what ex-
ceeds that limit in terms of extremely high net risk to the 
participant; the limit is surpassed only when the overall 
balance of prospective medical harms and medical ben-
efits to the participant is highly adverse.20

There is another important welfare or borderline-
medical benefit from participation. Some potential 
challenge participants simply could not extinguish risk 
of getting exposed, say, because they have to leave home 
for essential work. They could not extinguish it either by 
declining to participate in any trial or by participating 
in a standard efficacy trial instead. Among them, those 
who live with others would understandably worry about 

infecting household members, including, in some cases, 
old or frail relatives. They would know that if reinfec-
tion is rare or impossible (something that scientists are 
still examining), they would not infect them as long as 
their own infection and infectious period take place in 
isolation. Putting at least a temporary end to the risk 
of infecting others would help keep their loved ones 
alive—surely a substantial benefit.21 By contrast, if they 
do not join any study or if they participate in a standard 
efficacy study, the probability of infecting those dearest 
to them could remain substantial. 

All in all, so long as challenge participants are se-
lected and supported as recommended above, the pro-
spective harms, properly understood as the incremental 
harms, are unlikely to far exceed the benefits for indi-
vidual participants. They could actually be smaller.

To sum up so far, the answer to the right question, 
about the appreciation in net risk, is that, on balance, 
challenge trial participation could be either prospec-
tively beneficial or neutral or slightly prospectively 
harmful—certainly not highly prospectively harmful. 
Therefore, it cannot justify paternalistic protection 
when adults with the requisite decision-making capac-
ity wish to help researchers do enormous good.

OBJECTIONS ANSWERED

Consider five potential objections to the argument I 
have laid out.
Exploitation. One objection is that my argument 

compares participation in a challenge trial to the wrong 
scenarios. The correct comparison, it could be objected, 
is to idealized circumstances—of greater justice. Oth-
erwise, a vaccine producer might exploit unjust back-
ground strife of candidate participants to offer them less 
safety than it should.22

To exploit someone is, roughly, to use their unjust 
disadvantage to one’s unfair advantage, leaving them 
with less than they should have.23 For example, a sweat-
shop owner makes to potential workers a worse offer 
than she should (the pay is unfairly low, and the degree 
of safety is not what it should be), exploiting their al-
ternatives, which are, unfairly, even worse—starvation, 
for instance. The fundamental problem here may have 
to do with the distributive consequences, say, that the 
owner winds up with too much, and the workers too 
little; or with the workers’ effective inability to decline 



  Volume 42 • 2020  5

the offer; or simply with the perverse relation in which 
the owner stands to them. Whatever the fundamental 
problem may be, we usually consider this problem-
atic. And inasmuch as widespread infections and lack 
of access to critical care flow from injustices, one could 
claim that recruiters for human challenge trials or the 
societies they serve are likewise exploiting an unjust 
disadvantage. Instead, one could argue, the appropriate 
comparator of participating in a challenge trial is living 
in a world free of these injustices or their disadvanta-
geous sequelae. Indeed, two senior French doctors were 
recently condemned for having proposed testing coro-
navirus vaccines in African patients, based on assump-
tions about African nations’ financial inability to fight 
the virus effectively.24 While the backlash probably had 
more to do with unsympathetic, and somewhat racist, 
suggestions that these doctors made on the occasion, 
the potential exploitation of background economic in-
justices may also have been a concern.

The challenge trials I discuss here would probably 
take place in leading research centers in the richest 
countries. But inside these countries, transmission rates 
and the need for unavailable critical care services may 
typically end up being worst in impoverished, minority, 
and undocumented migrant neighborhoods, among the 
uninsured and underinsured, and among other victims 
of societal injustice. Some unethical historical challenge 
trials were done on such participants, improving these 
participants’ overall risk exposure compared to their un-
just alternatives.25 While these historical comparisons 
are obviously inappropriate (given that these abuses also 
involved violations of consent, of independent review, 
and so forth),26 their unethical nature may also have in-
volved the exploitation of background injustices.27 Does 
the potential for that kind of exploitation undermine 
my case for testing SARS-CoV-2 vaccines through the 
challenge trial design?

There is a simple answer to the concern about ex-
ploitation. To avoid preying on victims of injustice likely 
to live in certain areas, all research teams need to do is 
recruit elsewhere. The world is a big place, and, unfor-
tunately, there will be plenty of areas with ongoing and 
expected high transmission, as well as devastating de-
mand for critical care services, even absent grossly un-
just background poverty, disparities, lack of insurance, 
and the like. Some locales are experiencing or can ex-

pect a surge in Covid-19 cases for reasons other than 
preexisting systemic injustice—simply because of bad 
luck or even warranted choices that panned out poor-
ly (for example, governments may not have invested a 
great portion of health care funds in intensive care units 
and supplies in the years before the pandemic, in favor 
of investing in cost-effective interventions that, over 
time, promote population health and longevity more). 
Researchers could always focus recruitment on such lo-
cales. Indeed, although researchers should recruit from 
high-transmission areas, those need not be areas of the 
very highest transmission rates if the latter locales cor-
relate closely with background injustices. Some other 
areas that are generally better-off would do. Of course, it 
is impossible to project which locales will have become 
high-transmission areas when it is time to test the effica-
cy of each candidate vaccine. For illustrative purposes, 
however, consider middle-class areas of Stockholm, if 
social democratic Sweden’s recent choices to avoid so-
cial distancing turn out to have been epidemiologically 
mistaken (not quite the same thing as unjust).28 Again, 
transporting a few hundred candidate participants from 
afar, even across borders, to the research center is a ra-
tional financial and administrative investment toward 
alleviating a deep recession.

A second answer is that, in this instance, research 
teams may be able to recruit volunteers driven not solely 
by promoting their own health but also by altruism. The 
nonprofit 1Day Sooner is collating contact details of po-
tential volunteers for live SARS-CoV-2 challenge trials 
and reports over 21,000 applications at the time of this 
writing.29 Many potential volunteers study or teach at 
elite academic institutions. Many are self-identified “ef-
fective altruists” who recount past altruistic acts. While 
self-reports ought to be taken with caution, it may turn 
out that enough participants would volunteer with full 
comprehension of the medical risks, perhaps out of al-
truism and not because of misunderstanding—and not 
because they have suffered systemic injustice that makes 
them vulnerable to exploitation. Avoiding financial in-
centives for participation would further help select vol-
unteers with the best motives.30 The causal route to their 
participation would not exploitatively rely on offering 
benefits to thwart major injustices toward them.

A third answer is that the ethics around nonex-
ploitation is complex. Avoiding exploitation, as defined 
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above, would mean that some victims of injustice are 
denied any benefits of trial participation and that many 
people like them, of the same racial minority, for ex-
ample, or as undernourished as they are, are denied the 
benefit of the vaccine’s having been tested in people like 
them. The upshot of showing that an action would be 
exploitative is therefore unclear. Sometimes, it is much 
better to be exploited than not to be exploited.

Finally, even if exploiting unjust strife were unavoid-
able in challenge trials of SARS-CoV-2 vaccines, con-
cerns about exploitation would not be strong enough to 
unseat the otherwise very strong case for these trials. It 
is true that, even with a study volunteer’s willing consent 
and even given the need to thwart a public health disas-
ter, some research ethicists (not all)31 would consider 
high likelihood of grave harm to a volunteer to remain 
forbidden.32 But no one I know seriously argues that 
worries about beneficial, perfectly consensual research 
that is marred merely by an exploitative route to benefit 
and consent is enough to ban a study that can be expect-
ed to save an inordinate number of lives. Remember that 
the challenge trial design could cut several months in 
the wait for vaccine rollout, translating into thousands 
or millions of lives spared from exponential growth in 
direct Covid deaths.33 True, only a third to one half of 
all vaccine efficacy trials lead to vaccine approval,34 and 
there is some chance that none of the over 100 extant 
vaccine candidates will work or that an approved vac-
cine will not be rolled out widely. But even a portion of 
the potential lives that might be spared, thanks to SARS-
CoV-2 vaccine challenge trials, from Covid death, from 
death or serious harm from other diseases that are ne-
glected during the pandemic, and from famines and 
halted economic development during months of delay 
could be a very large number of lives spared.

Put more dramatically, the main factor resting on 
one side of the moral scale is a significant chance at 
averting a great number of deaths—probably vastly 
more than in the 2014-2016 Ebola outbreak (with 
11,315 deaths) or even the 2004 Indian Ocean tsunami 
(with around 250,000 deaths). What stands on the other 
side is not averting serious net harm to an individual, 
which is the consideration that some research ethicists 
count more. The complaint on that side is that, while, 
admittedly, challenge trial participation could benefit 
that individual on balance and she could rationally and 

autonomously choose to enroll, the causal roots of that 
benefit are impure. This is not a balance that would stop 
any serious research ethicist from approving a crucial 
trial.

For all these reasons, the concern about exploita-
tion, even if applicable and cogent, cannot unseat the 
initial case for conducting challenge trials. This is not to 
say that researchers should ignore that concern. It may 
affect how best to conduct the trials—say, by recruiting 
from areas with high transmission rates but no blatant 
injustices. Still, some form of challenge trial remains 
permissible and, to accelerate vaccine rollout, highly 
recommended ethically.

Inability to decline. Challenge trials should enroll 
individuals only with their fully free and informed con-
sent.35 But with some medical trials, just or unjust back-
ground circumstances are so dire that they leave candi-
date participants no reasonable option except to enroll. 
Perhaps that is what troubles ethicists who consider 
challenge trials and warn about dire background injus-
tices. It may also be part of what worries some about the 
quality of consent in trials of novel cancer therapeutics, 
which give terminal patients a last hope to fight off a 
cancer that is irresponsive to approved treatments.36 In 
a sense, these desperate patients cannot (because they 
cannot afford to) say no and are “forced” to participate. 
In English, when one chooses the less bad of two bad 
options, one is often said to have been “forced” or “com-
pelled” to make that choice.37 All this may seem to in-
validate any consent that people in dire circumstances 
may give to trial participation and may make their in-
clusion in the trial unfree and, one could argue, wrong-
ful. And, given the effects of the current pandemic, any-
one joining a challenge trial for a vaccine for the novel 
coronavirus may be said to be “forced” to participate.

This argument that bad alternatives to trial partici-
pation invalidate consent to participate cannot work. It 
would forbid many ordinary participant selection pro-
cedures for cancer therapy research. It could even, ab-
surdly, invalidate consent to advanced cancer care, on 
the parallel ground that the patient cannot afford to say 
no. But the argument is even more questionable when 
applied to vaccine research. The risk profile of some-
one who knows that she has advanced cancer is very 
different from that of someone who—like vaccine trial 
recruits—has not been infected and is therefore at far 
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less dramatic risk. Especially if research teams recruit 
only young and healthy individuals, for whom even in-
fection is highly unlikely to translate into severe disease, 
recruits should not feel desperate or compelled to par-
ticipate in the trial for their own health’s sakes. What I 
argued above is only that there are health benefits from 
participation, not that recruits should feel desperate for 
them. If some persistently do, they should be excluded 
in the consent process for misunderstanding relevant 
facts, or on psychiatric grounds. In that respect, since 
we should permit these cancer studies, we should also 
permit human challenge studies of novel coronavirus 
vaccines.

Vaccine safety. Some vaccine candidates may turn 
out only in efficacy testing to be toxic.38 Some may turn 
out only during efficacy testing to enhance Covid-19 
severity, manifold.39 The greater the chance for vaccine 
safety issues, the better in that respect for individuals 
to decline to participate in trials.40 This may suggest 
that participating in the challenge trial is prospectively 
harmful, after all.

Let me offer four responses. First, challenge trial 
participants would prospectively benefit in other ways 
and so may still prospectively benefit overall—this 
risk notwithstanding. Second, that chance for vaccine 
safety issues is as likely per person to arise in standard 
efficacy trials. Assuming that some form of efficacy 
testing of vaccines is legitimate in this crisis, this fac-
tor should not weigh against challenge trials. Third, in 
standard efficacy trials, toxicity and severe disease are 
much less safe for participants because they erupt in 
the field, not in a controlled medical environment with 
frequent monitoring and guaranteed medical help.41 
Therefore, vaccine unsafety is far more dangerous to a 
participant in a standard efficacy trial than to one in a 
challenge trial. Fourth, in standard efficacy trials, any 
risk of toxicity or enhanced severity accrues to 10 to 50 
times as many participants, for the simple reason that 
such trials require 10 to 50 times as many participants. 
In short, appropriate concern about enhanced severity 
cannot constitute an advantage of standard efficacy tri-
als over a human challenge trial. Quite the contrary. It 
only strengthens the ethical case for challenge trials to 
replace standard efficacy testing of vaccines against the 
novel coronavirus.

Indirect benefits. I have argued that if challenge tri-
als are done right, the incremental risk from participa-
tion in them may be smaller than the incremental bene-
fit from it. The main benefit invoked was priority access 
to critical care and therapeutics in the event of severe 
Covid-19. However, that benefit may seem irrelevant or 
tertiary to some, either because harm allegedly matters 
more than benefits or because this particular benefit is 
indirect.

Contempt for “mere” benefits merits only a short 
response. Researchers, as well as clinicians, appropri-
ately offer countermeasures known to be riskier when 
the expected benefits exceed the expected risks. While 
some benefits (such as mere enhancement and mere 
financial benefit) might be less important than a trial’s 
primary benefit to the participant, others are clearly as 
important. The benefits discussed here are in terms of 
avoiding Covid-19 fatality—the main risk under con-
sideration; indeed, it is not even clear what counts as 
reduction in incremental risk and what as increase in 
incremental benefit.42

What is worth further discussion is the worry that 
these life-saving benefits are nevertheless merely indi-
rect because they would not “aris[e] from receiving the 
intervention being studied.”43 Nor is treatment for Co-
vid-19 among “the clinical benefits of the procedures 
that are scientifically necessary to test the experimental 
intervention under study.”44 An anonymous reviewer 
of an earlier version of this article thought that indi-
rect benefits should not count toward the assessment 
of study participants’ balance of personal risks and per-
sonal benefits, lest researchers “address” any major risk 
with financial compensation or still other indirect ben-
efits.

However, for the purposes of this article, we can set 
aside the question whether money can ever adequately 
compensate for acute medical risk. Again, priority ac-
cess to Covid-19-related critical care is a medical, not 
a financial, benefit. It directly addresses the main risk 
of challenge participation, namely, premature Covid-
19-related mortality. How can such an indirect benefit 
not count?

In addition, some benefits from participation in a 
Covid-19 challenge trial would be direct benefits. Con-
sider potentially better protection for one’s family (if 
infection provides long-term immunity) and a safer 
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environment for episodes of enhanced disease severity, 
compared to the environment for standard efficacy trial 
participants. These benefits emanate directly from the 
best scientific way to hold the study.

Furthermore, scholars who have looked at indirect 
benefits usually propose including them in institutional 
review boards’ risk-benefit calculations45 or even on in-
formed consent forms.46 In fact, the (questionable, in 
my view) regulatory block on invoking indirect benefits 
pertains in the United States only to research on people 
who cannot provide informed consent, such as chil-
dren,47 and is irrelevant to the present case of challenge 
trials on decisionally capacitated adults.48

Even the benefit of better access to critical care 
and therapeutics in a challenge trial than in one’s high-
transmission area is borderline direct. While not strictly 
speaking “scientifically necessary to test the experimen-
tal intervention under study,” this care would be part of 
trial safety. It is not ancillary care or retroactive com-
pensation for a trial that risks Covid-19 fatality. Instead, 
it preempts high risk of Covid fatality resulting from the 
viral exposure in the study.

Access to critical care is also ethically owed to study 
participants, per most accounts of research ethics, any-
how. Critical care is not experimental treatment that, 
as such, might not be owed. Nor is it in rich countries 
so exquisitely rare that, despite participants’ especially 
strong claim to it, they should be denied it. Not to of-
fer critical care would be preposterous in a challenge 
trial for a deadly disease that critical care helps treat. 
Far from an afterthought to appease those protesting an 
unfair risk-benefit ratio, critical care is owed in the first 
place.

Personal risk factors. What if a candidate partici-
pant who hails from a high-transmission area actually 
has low risk of getting infected for a reason that sets her 
apart from her neighbors, such as being personally will-
ing and able to isolate herself extraordinarily well? Then 
there is an important sense in which trial participation 
could harm that individual greatly. In the trial, exposure 
would be certain, whereas outside the trial, it would re-
main unlikely.49

Researchers should go some way toward identifying 
and excluding such individuals (for example, by asking 
about candidate participants’ work and household ar-
rangements or even surveying them on risk behavior). 

Perhaps informed consent forms should exhort candi-
date participants to consider personal risk factors and 
avoid participation if they are highly unlikely to get 
exposed naturally. However, just as some participants 
would have less risk of natural exposure than research-
ers could know, others would have greater risk of natu-
ral exposure than researchers could know. Researchers 
should ascribe to candidates the average risk level for 
the risk category package they investigate. By sticking 
with the average, non-omniscient researchers are as 
likely to introduce more net harm than expected as they 
are to introduce less net harm than expected. It should 
all balance out. And the risk exposure that researchers 
are ethically responsible for is arguably the one that they 
know (or could with reasonable effort find out) about, 
not the objective one discussed here. 

TWO PRACTICAL IMPLICATIONS

As I have argued, the right ethical question about hu-
man challenge trials for SARS-CoV-2 vaccines is 

not the commonly raised one, about their likelihood of 
leading to deaths and other severe adverse events, given 
the disease’s seriousness and the current lack of proven 
therapeutics. The right question is whether challenge 
trials would increase study participants’ likelihood of 
similar bad outcomes, compared to two alternative sce-
narios: nonparticipation in any trial and participation in 
standard efficacy trials for the same vaccines. As shown, 
surprisingly, compared to these two alternatives, human 
challenge studies would, on balance, probably benefit or 
at least not dramatically harm study participants. Chal-
lenge trials could also reduce the overall prospect of 
harm in the participant cohort. 

With respect to SARS-CoV-2, ethicists should not 
advocate a ban on a trial design that may accelerate a 
proven vaccine’s rollout by months just because risks 
were calculated the wrong way. Let us not miss our 
chance to quash the current global crisis earlier through 
perfectly permissible research.

A further conclusion follows. Based on the ethical 
requirement to give participants a fair balance of risks 
and benefits, it need not be important to recruit indi-
viduals or a cohort who would be at low risk of bad out-
comes in the trial. The balance of risks and benefits may 
turn out to be similar for participants who would be at 
low risk in the trial (such as young and healthy indi-
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viduals) and for ones who would be at high risk (such as 
older people and individuals who have relevant under-
lying health problems). It may turn out that, compared 
to these alternative scenarios, challenge trial participa-
tion is prospectively beneficial (or not very harmful) for 
all potential recruits, including high-risk ones.

If and when that is indeed the case, it would seem 
compatible with sensibly calculated risk-benefit require-
ments to recruit for a challenge trial not only young and 
healthy people,50 for whom both risks and benefits are 
low. It would also seem permissible to recruit old people 
and people who live with health conditions that make 
them especially vulnerable to Covid-19, people for 
whom both risks and benefits are high. All could ben-
efit, or at least not lose a lot in their prospects, compared 
to if they do not participate and compared to if they par-
ticipate in a standard efficacy trial.

Recruiting an ample number of participants from 
several such vulnerable populations may allow us to 
skip further testing for vaccine safety,51 or efficacy, in 
populations earlier excluded from the efficacy study, 
and move straight to conditional approval and, along-
side further rigorous testing in broader populations, 
wide rollout. Additional months would be saved in the 
race to a universal vaccine rollout.

Other ethical considerations may be thought to 
weigh against recruiting older patients and patients 
with conditions that increase risk from infection. One is 
that their recruitment could increase the risk that some 
patients would die from trial procedures, undermining 
public trust. Another is that for these higher-risk popu-
lations, the benefit of guaranteed access to therapeutics 
and life-sustaining interventions in the event of severe 
infection might be crucial enough to “force” them to par-
ticipate, in the sense expounded above. Whether these 
two considerations are sensible and weighty enough to 
forgo cutting additional months from the process is a 
question that I shall leave for another day. s
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ethics at Rutgers University and is the Henry Rutgers professor 
of bioethics in the Department of Health Behavior, Society and 
Policy at Rutgers School of Public Health and in the Depart-
ment of Philosophy at Rutgers’s School of Arts and Sciences.

 
 

ACKNOWLEDGMENTS
For helpful comments, I am grateful to Paul Firth, Scott 

Halpern, Samia Hurst, Gregory Kaebnick, Peter K. Lee, Marc 
Lipsitch, Alex J. London, Harisan Nasir, Dan Wikler, and an 
anonymous reviewer.

REFERENCES
1. Leung, K., et al., “First-Wave Covid-19 Transmissibility and 
Severity in China Outside Hubei after Control Measures, and 
Second-Wave Scenario Planning: A Modelling Impact As-
sessment,” Lancet 395 (2020): 1382-93.
2. Le, T. T., et al., “The Covid-19 Vaccine Development Land-
scape,” Nature Reviews Drug Discovery 19 (2020): 305-6.
3. Eyal, N., M. Lipsitch, and P. G. Smith, “Human Challenge 
Studies to Accelerate Coronavirus Vaccine Licensure,” Journal 
of Infectious Diseases 221 (2020): 1752-56; S. A. Plotkin and A. 
Caplan, “Extraordinary Diseases Require Extraordinary So-
lutions,” Vaccine 38 (2020): 3987-88; WHO Working Group 
for Guidance on Human Challenge Studies in COVID-19, 
Key Criteria for the Ethical Acceptability of Covid-19 Hu-
man Challenge Studies (Geneva: World Health Organization, 
2020), https://www.who.int/ethics/publications/key-criteria-
ethical-acceptability-of-covid-19-human-challenge/en/.
4. WHO R&D Blueprint, “Novel Coronavirus: An Interna-
tional Randomised Trial of Candidate Vaccines against Co-
vid-19—Outline of Solidarity Vaccine Trial” (draft), April 
9, 2020, World Health Organization, https://www.who.int/
blueprint/priority-diseases/key-action/Outline_CoreProto-
col_vaccine_trial_09042020.pdf?ua=1.
5. Cohen, J., “Studies That Intentionally Infect People with 
Disease-Causing Bugs Are on the Rise,” Science, May 18, 2016.
6. Selgelid, M. J., and E. Jamrozik, “Ethical Challenges Posed 
by Human Infection Challenge Studies in Endemic Settings,” 
Indian Journal of Medical Ethics 3, no. 4 (2018): 263-66.
7. Eyal, N., M. Lipsitch, and P. G. Smith, “Response to Cioffi,” 
Journal of Infectious Diseases (April 29, 2020): doi:10.1093/
infdis/jiaa217.
8. Cohen, J., “Speed Coronavirus Vaccine Testing by Delib-
erately Infecting Volunteers? Not So Fast, Some Scientists 
Warn,” Science, March 31, 2020; H. Branswell, “Infect Vol-
unteers with Covid-19 in the Name of Research? A Proposal 
Lays Bare a Minefield of Issues,” STAT News, May 1, 2020.
9. Cohen, “Speed Coronavirus Vaccine Testing by Deliber-
ately Infecting Volunteers?”
10. 45 C.F.R. 46; Rid, A., and D. Wendler, “A Framework for 
Risk-Benefit Evaluations in Biomedical Research,” Kennedy 
Institute of Ethics Journal 21, no. 2 (2011): 141-79.
11. WHO Working Group for Guidance on Human Chal-
lenge Studies in COVID-19, Key Criteria for the Ethical Ac-
ceptability of Covid-19 Human Challenge Studies.
12. Ferguson, N. M., et al., Impact of Non-pharmaceutical In-
terventions (NPIs) to Reduce Covid-19 Mortality and Health-

EYAL • why challenge trials of sars-cov-2 vaccines could be ethical despite risk of severe adverse events



10  

E RH&
care Demand (London: Imperial College, 2020).
13. Eyal, Lipsitch, and Smith, “Human Challenge Studies to 
Accelerate Coronavirus Vaccine Licensure.”
14. Ibid.
15. Branswell, “Infect Volunteers with Covid-19 in the Name 
of Research?”
16. Bhatrajun, P. K., et al., “Covid-19 in Critically Ill Patients 
in the Seattle Region—Case Series,” New England Journal of 
Medicine (March 30, 2020): DOI:10.1056/NEJMoa2004500; 
X. Yang et al., “Clinical Course and Outcomes of Critically Ill 
Patients with SARS-CoV-2 Pneumonia in Wuhan, China: A 
Single-Centered, Retrospective, Observational Study,” Lancet 
Respiratory Medicine 8, no. 5 (2020): 475-81; G. Grasselli et 
al., “Baseline Characteristics and Outcomes of 1591 Patients 
Infected with SARS-CoV-2 Admitted to ICUs of the Lom-
bardy Region, Italy,” Journal of the American Medical Asso-
ciation 323 (2020): 1574-81; Intensive Care National Audit & 
Research Centre (ICNARC), ICNARC Report on Covid-19 in 
Critical Care (London: ICNARC, 2020).
17. Grasselli et al., “Baseline Characteristics and Outcomes of 
1591 Patients”; Yang et al., “Clinical Course and Outcomes of 
Critically Ill Patients with SARS-CoV-2 Pneumonia in Wu-
han, China.”
18. Intensive Care National Audit & Research Centre (IC-
NARC), ICNARC Report on Covid-19 in Critical Care.
19. Maremont, M., and J. Levitz, “After ICU, Coronavirus Pa-
tients’ Ordeal Is Far from Over,” Wall Street Journal, April 8, 
2020.
20. Miller, F. G., and S. Joffe, “Limits to Research Risks,” Journal 
of Medical Ethics 35, no. 7 (2009): 445-49; Resnik, D. B., “Lim-
its on Risks for Healthy Volunteers in Biomedical Research,” 
Theoretical Medicine and Bioethics 33, no. 2 (2012): 137-49; 
Rid, A., “Setting Risk Thresholds in Biomedical Research: 
Lessons from the Debate about Minimal Risk,” Monash Bio-
ethics Review 32 (2014): 63-85; London, A. J., et al., “Ethics 
of Randomized Trials in a Public Health Emergency,” PLoS 
Neglected Tropical Diseases 12, no. 5 (2018): e0006313.
21. Dawson, L., “Human Immunodeficiency Virus Transmis-
sion Risk in Analytical Treatment Interruption Studies: Rela-
tional Factors and Moral Responsibility,” Journal of Infectious 
Diseases 220, supplement 1 (2019): S12-S15.
22. I am grateful to Samia Hurst for pressing this objection 
on me. 
23. Wertheimer, A., “Exploitation in Clinical Research,” in 
Exploitation and Developing Countries: The Ethics of Clinical 
Research, ed. J. S. Hawkins and E. J. Emanuel (Princeton, NJ: 
Princeton University Press, 2008).
24. Rosman, R., “Racism Row As French Doctors Suggest Vi-
rus Vaccine Test in Africa,” Al Jazeera, April 4 2020.
25. Krugman, S., “The Willowbrook Hepatitis Studies Revis-
ited: Ethical Aspects,” Reviews of Infectious Diseases 8, no. 1 
(1986): 157-62. In a radio interview on challenge trials for 

coronavirus vaccines, bioethicist Seema Shah invoked Wil-
lowbrook to warn against focusing on the participant’s net 
risk compared to his or her actual alternatives. See Hassen-
feld, N., “Long Shot,” Today Explained, podcast audio, 25 
minutes, published April 17, 2020, https://cms.megaphone.
fm/channel/VMP5705694065?selected=VMP7224524088.
26. Shah herself conceded this point in Hassenfeld, N., “Long 
Shot.” See also a discussion of that case and exploitation in J. 
Snyder, C. L. Miller, and G. Gray, “Relative versus Absolute 
Standards for Everyday Risk in Adolescent HIV Prevention 
Trials: Expanding the Debate,” American Journal of Bioethics 
11, no. 6 (2011): 5-13. 
27. Shah, S., “The Dangers of Using a Relative Risk Standard 
for Minimal Risk,” American Journal of Bioethics 11, no. 6 
(2011): 22-23.
28. Cohen, G. A., Rescuing Justice and Equality (Cambridge, 
MA: Harvard University Press, 2008).
29. 1DaySooner, https://1daysooner.org/.
30. Callaway, E., “Should Scientists Infect Healthy People 
with the Coronavirus to Test Vaccines?,” Nature 580 (2020): 
DOI:10.1038/d41586-020-00927-3.
31. Shaw, D., “The Right to Participate in High-Risk Re-
search,” Lancet 383 (2014): 1009-11; Savulescu, J., “Science 
Wars—How Much Risk Should Soldiers Be Exposed to in 
Military Experimentation?,” Journal of Law and the Biosci-
ences 2, no. 1 (2015): 99-104; “Is It Right to Cut Corners in the 
Search for a Coronavirus Cure?,” Guardian, March 25, 2020; 
Schaefer, G. O., et al., “Covid-19 Vaccine Development: Time 
to Consider SARS-CoV-2 Challenge Studies?,” SSRN, posted 
April 6, 2020, https://ssrn.com/abstract=3568981; Plotkin 
and Caplan, “Extraordinary Diseases Require Extraordinary 
Solutions.”
32. International Military Tribunal, “The Nuremberg Code,” 
in Trials of War Criminals before the Nuernberg Military Tri-
bunals under Control Council Law No. 10. Nuernberg, Octo-
ber 1946-April 1949 (Washington, U.S. Government Printing 
Office [1949-53], 1947); Miller and Joffe, “Limits to Research 
Risks”; Resnik, “Limits on Risks for Healthy Volunteers in 
Biomedical Research”; Rid, “Setting Risk Thresholds in Bio-
medical Research”; London et al., “Ethics of Randomized Tri-
als in a Public Health Emergency.” 
33. Eyal, Lipsitch, and Smith, “Human Challenge Studies to 
Accelerate Coronavirus Vaccine Licensure.”
34. Pronker, E. S., et al., “Risk in Vaccine Research and Devel-
opment Quantified,” PLoS ONE 8, no. 3 (2013): e57755; Hay, 
M., et al., “Clinical Development Success Rates for Investiga-
tional Drugs,” Nature Biotechnology 32 (2014): 40-51.
35. Eyal, Lipsitch, and Smith, “Human Challenge Studies to 
Accelerate Coronavirus Vaccine Licensure”; Plotkin, S. A., 
and A. Caplan, “Extraordinary Diseases Require Extraor-
dinary Solutions”; WHO Working Group for Guidance on 
Human Challenge Studies in COVID-19, Key Criteria for the 



  Volume 42 • 2020  11

Ethical Acceptability of Covid-19 Human Challenge Studies; 
Shah, S. K., et al., “Ethics of Controlled Human Infection to 
Study COVID-19,” Science Magazine, May 7, 2020, 10.1126/
science.abc1076.
36. Kolata, G., “When the Dying Enroll in Studies: A Debate 
over False Hopes,” New York Times, January 29, 1994. 
37. Cohen, G. A., “Capitalism, Freedom and the Proletariat,” 
in The Idea of Freedom: Essays in Honour of Isaiah Berlin, ed. 
A. Ryan (Oxford: Oxford University Press, 1979), 9-26.
38. Lipsitch, M., et al., “Vaccine Testing: Ebola and Beyond,” 
Science Magazine, April 3, 2015, 46-48.
39. Eyal, Lipsitch, and Smith, “Human Challenge Studies to 
Accelerate Coronavirus Vaccine Licensure.”
40. Ibid.
41. Selgelid and Jamrozik, “Ethical Challenges Posed by Hu-
man Infection Challenge Studies in Endemic Settings.”
42. It is therefore odd that writing on SARS-CoV-2 vaccine 
challenge trials either demotes promoting benefits to a less 
important consideration than minimizing risk (WHO Work-
ing Group for Guidance on Human Challenge Studies in CO-
VID-19, Key Criteria for the Ethical Acceptability of Covid-19 
Human Challenge Studies) or calculates the maximal allow-
able risk with no consideration for any balancing benefits. As 
an example of the latter approach, take Shah et al., “Ethics of 
Controlled Human Infection to Study COVID-19.” Shah and 
colleagues assess whether these trials would be excessively 
risky to participants with no consideration of their potential 
indirect benefits to these same participants. But surely any 
limits on risk to participants must remain sensitive to those 
benefits. It is only the balance for these participants that must 
not be overly adverse. Shah seemed to assume as much in ear-
lier work. In writing on very risky HIV-cure-related studies 
that transplant stem cells from other people, an intervention 
that is several orders riskier to participants than SARS-CoV-2 
challenge trials are and that has far greater than 1% risk of 
killing participants, she seemed to permit these riskier stud-

ies in adults. The reason was surely that participants of those 
cure-related studies could gain a side benefit, namely, a cure 
for their terminal cancers (Shah, S. K., “When to Start Paedi-
atric Testing of the Adult HIV Cure Research Agenda?,” Jour-
nal of Medical Ethics 43 [2017]: 82-86). I agree with the earlier 
Shah that large benefits to participants can license large risks, 
including risks that, considered alone, would violate any lim-
its on trial risk to participants. The later Shah should have 
applied the same standard to SARS-CoV-2 challenge trials. 
43. Friedman, A., Robbins, E., and Wendler, D., “Which Ben-
efits of Research Participation Count as ‘Direct’?,” Bioethics 
26, no. 2 (2012): 60-67.
44. King, N. M., “Defining and Describing Benefit Appropri-
ately in Clinical Trials,” Journal of Law and Medical Ethics 28, 
no. 4 (2000): 332-43.
45. Wendler, D. S., The Ethics of Pediatric Research (New York: 
Oxford University Press, 2010).
46. Gilbertson, A., et al., “Indirect Benefits in HIV Cure Clini-
cal Research: A Qualitative Analysis,” AIDS Research and Hu-
man Retroviruses 35, no. 1 (2019): 100-107.
47. 45 C.F.R. 46; Friedman, Robbins, and Wendler, “Which 
Benefits of Research Participation Count as ‘Direct’?”
48. Eyal, Lipsitch, and Smith, “Human Challenge Studies to 
Accelerate Coronavirus Vaccine Licensure.”
49. Thanks to Alex J. London for this objection.
50. This has been proposed in Eyal, Lipsitch, and Smith, “Hu-
man Challenge Studies to Accelerate Coronavirus Vaccine 
Licensure”; Plotkin and Caplan, “Extraordinary Diseases Re-
quire Extraordinary Solutions”; WHO Working Group for 
Guidance on Human Challenge Studies in COVID-19, Key 
Criteria for the Ethical Acceptability of Covid-19 Human Chal-
lenge Studies; and Shah, S. K., et al., “Ethics of Controlled Hu-
man Infection to Study COVID-19.” 
51. Eyal, Lipsitch, and Smith, “Human Challenge Studies to 
Accelerate Coronavirus Vaccine Licensure.”

EYAL • why challenge trials of sars-cov-2 vaccines could be ethical despite risk of severe adverse events


