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Kingdom, or Scandinavia) or by patient 
reporting. Vaccine safety information 
can be collected by established systems 
like the Vaccine Safety Datalink in the 
United States [7], prescription event 
monitoring programs (eg, the Drug 
Surveillance Research Unit in the United 
Kingdom [8]), or by direct patient safety 
reporting on websites, including those 
accessible with smartphones [9], which 
can be specifically designed for vaccine 
trials. Among the advantages of using 
the LSRT design are that it allows cen-
tral randomization of large numbers of 
volunteers within a short time and rapid 
collection of the relevant outcomes at a 
low cost compared to the conventional 
phase 3 trials with many follow-up visits 
and extensive monitoring. Adaptive de-
sign features (eg, modification of the eli-
gibility criteria considering the accruing 
safety information) are feasible as well. 
Given the wide entry criteria, the results 
provide external validity for large parts 
of the population compared to any chal-
lenge trial, which would need to focus on 
participants with extremely low risks for 
developing serious COVID-19. As there 
will be very many people who would 
like to participate in such a vaccination 
trial, the sample sizes needed should be 
achieved within a very short time.

When the LSRT double-blind design 
is used, the validity of the results is as-
sured  and it does not generate the se-
rious ethical issues inherent in challenge 
trials. Regarding the Salk vaccine, large 
randomized trials with sample sizes of 
more than 70 000 were done in the early 
1950s [10] and such LSRTs should be 
feasible in 2020. Thus, the sponsors of 
vaccine trials and the drug regulatory 
agencies should start the preparatory 
work now to be ready once an investi-
gational vaccine is ready to be adminis-
tered on a large scale.
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Human Challenge Studies 
Are Unlikely to Accelerate 
Coronavirus Vaccine 
Licensure Due to Ethical and 
Practical Issues

To the Editor—We write to express 
some concerns about human challenge 
studies to accelerate coronavirus vaccine 
licensure [1]. Human challenge studies 
are generally considered acceptable if 
they “are confined to infectious dis-
eases that are either self-limiting or can 
be fully treated” [2]. Although Eyal et al 
argue that controlled severe acute respi-
ratory syndrome coronavirus 2 (SARS-
CoV-2) infections in 20- to 45-year-olds 
are justified because of potential societal 
benefit and because they are in an age 
range “in which the risk of death or se-
rious complications is substantially lower 
than in older age groups [1],” those risks 
are very real. In Indiana, 5% to 11.5% of 
20–49 years with positive SARS-CoV-2 
PCR tests required hospitalization; their 
average length of stay ranged from 13.7 
to 19.7 days, and their mortality rates 
ranged from 1.7% to 5.6% (Table  1). 
Although the actual rates may be lower 
due to lack of universal testing, these 
risks are substantial. Remdesivir is the 
only antiviral that has a beneficial effect 
on coronavirus disease 2019 (COVID-
19); it shortens length of stay but has 
had no statistically significant effect on 
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mortality [3]. It is clear that SARS-CoV-2 
does not cause self-limited disease that 
can be fully treated.

Informed consent requires that 
subjects “understand clearly the range of 
risk”, but there are no data on the long-
term outcomes of persons with COVID-
19. In the absence of data, how could 
one possibly write an informed consent 
statement that would fully apprise parti-
cipants of potential risk?

Eyal et al state that volunteers who par-
ticipate would receive “excellent care for 
Covid-19, including priority for .  .  .  life-
saving resources . . . in settings converted 
from those used in influenza challenge 
studies [1].” There is no acknowledgment 
of the risk for transmission of SARS-
CoV-2 to research unit staff and no dis-
cussion of who would be responsible for 
the financial costs of prolonged hospital-
izations should volunteers require inten-
sive care or rehabilitation. If a volunteer 
became medically disabled, who would 
be responsible for their long-term finan-
cial support and care? A key aspect of re-
spect for persons is the right to withdraw 
from research studies. Once infected, 
volunteers would need to stay on the re-
search unit, making the right to withdraw 
meaningless.

Eyal et al propose that only “people 
residing in areas with high transmission 
rates” should be recruited [1]. The idea 
here is that these participants are likely 
to get infected anyway and might benefit 
from receipt of a vaccine. In the United 
States, African Americans, Hispanics, 
and Native Americans bear a dispropor-
tionate share of SARS-CoV-2 infection. 

Targeted recruitment of minority groups 
runs great risk of exacerbating historical 
mistrust of biomedical research and ra-
cial discord.

Eyal et al justify the increased risk to 
participants by a more rapid vaccine de-
velopment time frame [1]. In a practical 
sense, it is unlikely that a SARS-CoV-2 
model could be ready to evaluate vac-
cines for years. In 2006, all human inoc-
ulation experiments were required to be 
conducted under an Investigational New 
Drug (IND) application; although our 
group had already accumulated safety 
data on 244 participants using one bac-
terial strain [4], this process took us 
17  months. For SARS-CoV-2, sequence 
analysis of 160 isolates yields 100 distinct 
genotypes that cluster into 3 types [5]. 
What preclinical data or whether preclin-
ical data or strain prevalence would drive 
strain selection for the complex IND 
process is unclear.

Eyal et al draw parallels between ex-
perimental SARS-CoV-2 infection and 
influenza challenge trials, which are in 
part justified due to the availability of 
antivirals should severe symptoms de-
velop [6]. In 2001, experimental infec-
tion with influenza was halted in the 
United States due to a 21-year-old vol-
unteer developing a transient cardiomy-
opathy after challenge with influenza B 
[7]. After 2012, 2 influenza A strains were 
approved for use under an IND, with an 
initial goal of establishing an infectious 
dose that would cause mild to moderate 
disease in ≥60% of the volunteers. Those 
escalating dose-finding trials involved 46 
volunteers over a 15-month period for 

an H1N1 virus and 37 volunteers over 
a 19-month period for an H3N2 virus  
[8, 9]. Thus, the time needed to stand-
ardize a SARS-CoV2 infection model will 
be substantial. Expediting IND approval 
or the dose-ranging studies increases the 
risk of subject harm.

Finally, human challenge studies 
would not provide adequate data re-
garding vaccine safety. Eyal et al indi-
cate that a challenge trial would have 
to be followed by a placebo-controlled 
safety study with 3000 vaccinated par-
ticipants [1], the minimum recom-
mended for a phase III trial [10]. They 
suggest that only short-term safety is-
sues would need to be assessed, which 
would shorten the time frame to some 
extent. However, if significant medium- 
or longer-term safety problems emerge 
postlicensure, the potential damage to 
vaccine confidence in general would be 
incalculable.
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Table 1.  Indiana COVID-19 Data for “Low-risk” Age Groupsa

Age Group Positive PCR Testsb No. Hospitalizedb LOS (Days)b Deathsc

20–29 5888 297 (5.0) 13.7 5 (1.7)

30–39 6623 508 (7.6) 14.5 16 (3.1)

40–49 7018 809 (11.5) 19.7 45 (5.6)

All ages 41 389 6788 (16.4) 19.5 2350 (5.5)d

Abbreviations: COVID-19, coronavirus disease 2019; LOS, length of stay; PCR, polymerase chain reaction.
aExcept as indicated, data represent number of persons and their percentage in parentheses in each age group.
bData taken from the Regenstrief Institute COVID-19 Dashboard on 6/22/20.
cData taken from the Indiana State Department of Health COVID-19 Dashboard on 6/22/20.

 dPercentage of deaths based on 42 423 positive tests reported by the Indiana State Department of Health.



1574 • jid 2020:222 (1 November) • CORRESPONDENCE

9. Han A, Czajkowski LM, Donaldson A, 
et  al. A Dose-finding study of a 
wild-type influenza A(H3N2) virus 
in a healthy volunteer human chal-
lenge model. Clin Infect Dis 2019; 
69:2082–90.

10. Singh K, Mehta S. The clinical devel-
opment process for a novel preven-
tive vaccine: an overview. J Postgrad 
Med 2016; 62:4–11.

 

Received 30 June 2020; accepted 21 July 2020; published 
online August 26, 2020.

Correspondence: Stanley M.  Spinola, MD, 635 Barnhill 
Drive, Room MS420, Indianapolis, IN 46202-5124 (sspinola@
iu.edu).

The Journal of Infectious Diseases®  2020;222:1572–4
© The Author(s) 2020. Published by Oxford University Press for 
the Infectious Diseases Society of America. All rights reserved. 
For permissions, e-mail: journals.permissions@oup.com.
DOI: 10.1093/infdis/jiaa457

Indianapolis, Indiana, USA, 3Department of Pathology and 
Laboratory Medicine, Indiana University School of Medicine, 
Indiana University, Indianapolis, Indiana, USA, 4Department 

of Pediatrics, Indiana University School of Medicine, Indiana 
University, Indianapolis, Indiana, USA, 5Department of 

Biostatistics, Indiana University School of Medicine, Indiana 
University, Indianapolis, Indiana, USA, 6Center for Bioethics, 

Indiana University School of Medicine, Indiana University, 
Indianapolis, Indiana, USA

References

1. Eyal N, Lipsitch M, Smith PG. Human 
challenge studies to accelerate coro-
navirus vaccine licensure. J Infect Dis 
2020; 221:1752–6.

2. Miller FG, Grady C. The ethical chal-
lenge of infection-inducing challenge 
experiments. Clin Infect Dis 2001; 
33:1028–33.

3. Beigel JH, Tomashek KM, Dodd LE, 
et  al. Remdesivir for the treatment 
of Covid-19 - preliminary report. 
N Engl J Med 2020. doi:10.1056/
NEJMoa2007764

4. Janowicz  DM, Ofner  S, Katz  BP, 
Spinola  SM. Experimental infec-
tion of human volunteers with 
Haemophilus ducreyi: fifteen years of 
clinical data and experience. J Infect 
Dis 2009; 199:1671–9.

5. Forster  P, Forster  L, Renfrew  C, 
Forster  M. Phylogenetic network 
analysis of SARS-CoV-2 genomes. 
Proc Natl Acad Sci U S A 2020;  
117:9241–3.

6. Sherman AC, Mehta A, Dickert NW, 
Anderson  EJ, Rouphael  N. The fu-
ture of flu: a review of the human 
challenge model and systems biology 
for advancement of influenza vacci-
nology. Front Cell Infect Microbiol 
2019; 9:107.

7. Ison  MG, Campbell  V, Rembold  C, 
Dent  J, Hayden  FG. Cardiac find-
ings during uncomplicated acute in-
fluenza in ambulatory adults. Clin 
Infect Dis 2005; 40:415–22.

8. Memoli  MJ, Czajkowski  L, Reed  S, 
et  al. Validation of the wild-type in-
fluenza A  human challenge model 
H1N1pdMIST: an A(H1N1)pdm09 
dose-finding investigational new 
drug study. Clin Infect Dis 2015; 
60:693–702.

Reply to Hasford and to Spinola 
et al

to the editor—We proposed human 
challenge trials (HCTs) as a possible al-
ternative or complement to conventional 
phase 3 trials for expedited severe acute 
respiratory syndrome coronavirus 2 
(SARS-CoV-2) vaccine efficacy testing 
[1]. Hasford [2] argues that a large, 
simple, randomized trial, as proposed 
by Yusuf et al [3], could work better. We 
note that the latter design is similar to 
that implemented by the World Health 
Organization for the SOLIDARITY plat-
form trial [4]. If vaccine efficacy can be 
assessed rapidly in such trials, then HCTs 
might prove unnecessary, but preparing 
for HCTs would still be a valuable hedge 
against the possibility of too low an in-
cidence of coronavirus disease 2019 
(COVID-19) in field trials in such a fluid 
situation.

Spinola et al argue that HCTs are gen-
erally limited to diseases that can be fully 
treated. We recognize that COVID-19 is 
not in that category, but have explained 
elsewhere why the risks remain toler-
able [5, 6]. We note also that since we 
wrote our original manuscript, 2 specific 

therapies have been shown to reduce 
the risks to patients hospitalized with 
COVID-19 [7, 8], and it is possible that 
further treatments will be developed in 
the coming months that reduce the risks 
even further. It is true that we necessarily 
have no information on the long-term 
outcomes associated with SARS-CoV-2 
infections. The informed consent state-
ment must include specification that 
there may be long-term effects of which 
we are currently unaware. As we ex-
plained elsewhere, this in no way in-
validates participants’ informed consent 
[9]. Nor does the uncertainty otherwise 
make the trials impermissible [10]. We 
agree with Spinola et  al that such trials 
should not target minority groups for re-
cruitment [5].

Spinola et  al argue that “it is unlikely 
that a SARS-CoV-2 model could be ready 
to evaluate vaccines for years.” But the cir-
cumstances of the COVID-19 pandemic 
have changed the paradigm for the time 
it takes to develop and test new vaccines. 
If sufficient resources are devoted to de-
veloping HCTs for SARS-CoV-2 vaccines, 
then we believe they could be available 
much sooner. Of note is the recent report 
that HCTs might be conducted at Oxford 
University “by the end of this year” [11].

Spinola et  al are also concerned that 
HCTs would not provide adequate data 
regarding vaccine safety and that, even 
with a parallel large short-term safety 
trial, such testing could not detect long-
term adverse effects. However, even in 
the type of conventional phase 3 trial that 
it is hoped might produce efficacy data 
in 3–6 months sufficient to justify wide-
spread vaccine use [4], longer-term ad-
verse effects will remain unknown, and 
must be studied in postlicensure studies.
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