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A new day for human
challenge trials?
Abie Rohrig1 and Nir Eyal2,*
Two years into the coronavirus dis-
ease 2019 (COVID-19) pandemic
and following several hot debates,
the world’s first COVID-19 human
challenge trial has recently been
published by Killingley et al. We
review its findings and explain
why this particular juncture in time
makes additional challenge trials
for COVID-19 and for other diseases
justified and important.
The world’s first COVID-19 human
challenge trial
On 31 March 2022, Killingley et al.
published the results from the world’s
first COVID-19 human challenge trial, in
which 36 healthy volunteers between
the ages of 18 and 30 years were intra-
nasally exposed to a low dose of wild
type severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [1]. Around
half (53%) of the volunteers became in-
fected with COVID-19, with researchers
finding that the viral load peaked 5 days
after inoculation. SARS-CoV-2 was first
detectable in the throat, before rising
higher in the respiratory tract, where
its presence in the nose continued for
10 days. The team found that symptoms
develop rapidly, starting on average just
2 days after infection. They also found
that lateral flow tests were a reliable indi-
cator of whether or not volunteers were
infectious. Six volunteers were given
remdesivir after testing positive. No vol-
unteers reported any major negative
health outcomes after 180 days, though
some reported partial smell disturbance.
The role of additional COVID-19
challenge studies
The option of conducting a COVID-19
challenge study (usually for vaccine effi-
cacy evaluation) was hotly debated for
2 years before this challenge study results
were publishedi. Advocates argued that
the benefits to vaccine development and
other advances against COVID-19 were
sufficient to justify the risks to consenting
volunteers, which, they estimated, were
on par with the risks of routine living
organ donationii. But opponents warned
that participants might be disenfranchised
and exploited [2] and that human chal-
lenge trials are only acceptable for dis-
eases that are either mild or for which a
therapy exists [3]. They also argued that
it would take ‘1 to 2 years’ to complete
preparations for a challenge trial and
that the benefits of such a trial would be
minimal given that the elderly and immu-
nocompromised, for whomunderstanding
of disease and possible countermeasures
is most crucial, could not ethically partici-
pate [4].

While Killingley et al.’s first reported
COVID-19 challenge trial offers some
actionable insights, most notably, the
unprecedented detail on the timeline of
infectiousness postviral exposure, many
potential uses of human challenge trials
against COVID-19 and future pandemic
infections remain. According to trialists,
the challenge model now provides a
“‘plug and play’ platform for testing new
variants and therapies, including vaccines”iii.
This is crucial, as even after 10 billion
COVID-19 vaccine doses have been deliv-
ered, we still need to develop and speed
the authorization of vaccines that are easier
to procure, store, and deliver for poor
countries, where currently less than 15%
of the population is vaccinatediv; targeted
against particular variantsv; more efficacious
than existing vaccines at reducing infection
rates (as opposed to mere disease rates);
Tr
or (anticipating future pandemic outbreaks)
protective against all coronavirusesvi.

For all these purposes, human challenge
trials would foster the investigation,
whereas placebo-controlled field trials
with tens of thousands of participants
would usually require too many doses [5].
They would risk exposing to the virus
many of the tens of thousands of contacts
of any placebo arm participants; deploying
active controls, however, would usually
require an unmanageable number of par-
ticipants. However, some field trials com-
paring different vaccine regimens are
taking place nowvii.

The first COVID-19 challenge took place in
early 2021 and the ethical case for relying
on this design again may now be even
more straightforward than it was. Chal-
lenge trials are safer for volunteers now
that effective treatments have now been
rigorously tested. Pfizer’s Paxlovid re-
duces the risk of COVID-19-related hospi-
tal admission or death by 89%, bringing
down the already low risk of severe illness
for young, healthy challenge by an order
of magnitude, though long COVID effects
remain somewhat unclear [6]. Finally,
regulators in the US, UK, and Europe
have agreed to rely simply on the immune
response triggered by vaccines for some
purposes, for example, for testing targeted
vaccines. Such ‘immune-bridging’ studies
can be given safely to old and sick people,
as well as to others excluded from either
challenge or field trials. But no one knows
for sure what immune responses we
should look for, what are the so-called
‘correlates of vaccine protection’. This is a
use case for challenge trials, which excel
at discerning correlates of protection [7].
Thus, either directly or by enhancing the
reliability of immune-bridging studies that
generalize results to the old, the sick,
babies, and others, challenge trials remain
very useful in vaccine testing [8].
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One emerging limitation even for this
relatively speedy testing method is that
traditionally, challenge trials require both
growing the virus under onerous conditions
and a potentially lengthy process for deter-
mining the quantity of virus to give to each
volunteer (a so-called ‘dose escalation’
study). This may mean that although
mRNA vaccines are created in days, by
the time the vaccines are ready for adminis-
tration, any variant they target may have
completed its carnage. However, some
particularly rapid challenge designs would
remove the need to grow the virus [9].

Concluding remarks and the future
of challenge studies
Renewed interest in human challenge
trials as a result of the COVID-19 pan-
demic have shined light on challenge trials
as an under-utilized tool to study infectious
diseases and develop vaccines to miti-
gate them. There is new work fostering
challenge trials that play an important
role in developing a vaccine for hepatitis
C virus and a new vaccine for tubercu-
losis, the deadliest disease of the last
decade. There have also been increased
calls to harness challenge trials with com-
mon cold coronaviruses to speed the
development of vaccines against all corona-
viruses, which Anthony Fauci, director of
the US National Institute of Allergy and
Infectious Diseases, endorsed in a recent
perspective [10].

In 2022, COVID-19 vaccine testing re-
mains necessary and should sometimes
deploy human challenge testing, directly
532 Trends in Molecular Medicine, July 2022, Vol. 28, No. 7
or indirectly. Before the next pandemic,
let us give serious, open-minded consider-
ation to using human challenge trials from
the outset, to complement other methods
of investigation and achieve the greatest
impact while we still have a chance at
containing the outbreak. If we conclude,
as we think we should, that their use may
be justified, it may make sense to prevent
a delay by securing some advance ethical
approvals and advance regulator commit-
ment to consider their results in determi-
nate scenarios.
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