Open Forum Infectious Diseases

A

~[DSA

Infectious Diseases Society of America

hiv medicine association

An Early Test-and-Treat Strategy for Severe Acute
Respiratory Syndrome Coronavirus 2

Joshua T. Schiffer,"**“ Christine Johnston,"* Anna Wald,"*** and Lawrence Corey'"**

'Vaccine and Infectious Diseases Division, Fred Hutchinson Cancer Research Center, Seattle, Washington, USA, ZClinical Research Division, Fred Hutchinson Cancer Research Center, Seattle,
Washington, USA, *Department of Medicine, University of Washington, Seattle, Washington, USA, “Department of Laboratory Medicine, University of Washington, Seattle, Washington, USA,
*Department of Epidemiology, University of Washington, Seattle, Washington, USA

As coronavirus disease 2019 cases and deaths continue to expand globally, there is an urgent need to develop, test, and approve ef-
fective antiviral therapies. Currently, a majority of clinical trials are evaluating therapies in patients who are already hospitalized
with severe acute respiratory syndrome coronavirus 2 (SARS CoV-2) infection. Given that the median time between development
of symptoms and need for hospitalization is 1 week, a golden opportunity to intervene early is being missed. Indeed, for many other
viral infections, early treatment soon after development of symptoms is associated with decreased mortality, lower hospitalization
rates, and lower likelihood of transmission to others. In this study, we advocate for randomized, double-blind, placebo controlled,
clinical trials to evaluate promising agents early during SARS CoV-2 infection.
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The global community is enduring the
horrific first wave of coronavirus disease
2019 (COVID-19). In many cities, emer-
gency departments are inundated, and
the pandemic continues to have a dispro-
portionate effect on the elderly [1-3]. The
only policy option is physical distancing to
“flatten the curve” and decrease incident
cases [4]. What follows the first wave will
be a difficult balancing act. Full relaxation
of physical distancing will allow a rapid
surge of severe acute respiratory syndrome
coronavirus 2 (SARS CoV-2) infections
[5]. Yet, the economy and supply chain
may not tolerate sustained or recurrent
shutdowns. Until there is widespread im-
plementation of an effective vaccine, con-
tinued COVID-19 cases are inevitable.

Received 26 May 2020; editorial decision 1 June 2020;
accepted 8 June 2020.

Correspondence: Joshua T. Schiffer, MD, MSc, 1100
Eastlake Ave, E Seattle, WA 98109 (jschiffe@fredhutch.org).

Open Forum Infectious Diseases®

© The Author(s) 2020. Published by Oxford University Press
on behalf of Infectious Diseases Society of America. This
is an Open Access article distributed under the terms
of the Creative Commons Attribution-NonCommercial-
NoDerivs licence  (http://creativecommons.org/licenses/
by-nc-nd/4.0/), which permits non-commercial reproduction
and distribution of the work, in any medium, provided
the original work is not altered or transformed in any
way, and that the work is properly cited. For commercial
re-use, please contact journals.permissions@oup.com
DOI: 10.1093/0fid/ofaa232

To manage the pandemic, effective
strategies are needed to treat infection
and lower its fatality rate. To this end, the
biology of SARS CoV-2 provides a golden
opportunity to diagnose and treat, before
infection becomes uncontrollable. The
average time between development of
symptoms and requirement for hospitali-
zation is 7 days [6], and average time be-
tween development of symptoms to death
is 14-21 days [7]. Viral kinetic studies
demonstrate that early infection consists
of a 2- to 3-day surge in viral loads, fol-
lowed by a slow decline that persists for
2-8 weeks [8-10]. Initial symptoms de-
velop around the period of maximum
viral load and represent an optimal time
to intervene (Figure 1).

Symptoms often start in the upper res-
piratory tract and progress to dyspnea
[8]. As was demonstrated for influenza in
immunocompromised hosts [11], elim-
ination of viral replication during this
early period may prevent progression to
significant lung disease. If widely imple-
mented in vulnerable populations such
as the elderly, an early test-and-treat ap-
proach, applied at home, could lower case
fatality and hospitalization rates.

Much like managing an epidemic is
more challenging when a city has 10 000

cases rather than 10, managing a SARS
CoV-2 lung infection is more difficult
when the entire tissue is overrun with
virus, rather than a small portion. There
is a longstanding precedent that early
treatment of viruses leads to better out-
comes. In a trial of Ebola treatment,
shorter symptom duration at presen-
tation correlated with lower viral load,
and it increased the likelihood that inter-
ventions would be lifesaving [12]. Early
influenza treatment causes shorter dura-
tion of shedding and symptoms [13]. For
human immunodeficiency virus (HIV),
early treatment confers mortality bene-
fits and lowers community transmission
[14, 15].

The benefits of early test-and-treat
methods may not be limited to the eld-
erly. Life-threatening COVID-19 occurs
in young, previously healthy people,
particularly healthcare staff and transit
workers who may be exposed to high
viral inoculums [16]. Even among those
who recover, symptoms can persist for
weeks leading to multiple lost workdays
[17]. Early treatment could provide ben-
efit to those not at risk for hospitalization.

Widespread early treatment could also
mitigate local epidemics. Although a pro-
portion of SARS CoV-2 transmission
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Schematic of severe acute respiratory syndrome coronavirus 2 infection in a symptomatic person. RNA, ribonucleic acid.

is attributed and

presymptomatic viral shedding, many

to asymptomatic

transmissions result from coughing and
sneezing leading to airborne droplets.
Household viral load is a determinant of
transmission for human herpesviruses
(HSVs) [18]. Therapeutic reduction in
shedding is linked with less transmission
for herpes simplex virus-2 [19]. Lowering
viral load is a mainstay of HIV preven-
tion [20]. Even though shedding duration
and transmissibility is shorter for influ-
enza than SARS CoV-2, early oseltamivir
initiation limits the secondary attack rate
to household contacts [21].

Despite multiple advantages of treating
early, almost all ongoing trials are fo-
cused on hospitalized patients. At this
later stage of COVID-19, although viral
replication may augment disease progres-
sion, cytokine storm is an increasingly
relevant aspect of pathogenesis, which
is reflected by the use of biologics in the
critically ill [22], and incomplete efficacy
of antiviral agents [23]. A rational ther-
apeutic approach would prevent critical
illness altogether.

There are barriers to performing out-
patient trials that must be solved. First,
to implement a scalable early treatment
strategy, widely available testing is needed.
Home testing with self-sampling allows
rapid diagnosis within 1 day of devel-
oping symptoms and avoids the need for
personal protective equipment (PPE) uti-
lization by healthcare staff. The US food
& drug administration recently granted
approval for home testing. Given the
public health benefits of isolating cases,
studies are making this available to citi-
zens in cities with high burden of infection
[24]. Self-quarantine will be more likely if
people know they are infected, particularly
given the economic incentive to continue
working despite mild symptoms.

Second, because only 15% of infected
people develop the clinically relevant out-
come of hospitalization, proof-of-concepts
trials must enroll large numbers of partici-
pants to be adequately powered. Although
such trials are required for licensure or to
establish a new indication for a licensed
agent, we propose smaller, rapid studies
using viral shedding metrics and symptoms

as surrogate endpoints for risk of progres-
sion to severe disease. Virologic endpoints
are established surrogates of treatment effi-
cacy for HIV, hepatitis B, hepatitis C, HSV-
2, influenza, and cytomegalovirus [13,
25-28]. It is likely that a profound reduc-
tion in shedding early during SARS Co-V-2
infection will translate into prevention of
oxygen need and hospitalization. We per-
formed power calculations and identified
that a 30-participant trial with blinded and
equally sized placebo and treatment arms
would have 80% power to detect a 5-day
reduction in shedding or symptomatology.
Once test-of-concept studies show anti-
viral and clinical potential, adaptive trials
with clinical outcomes of hospitalization
can be initiated. This approach is of special
importance in high-risk populations such
as senior centers and cancer centers.
Smaller and less expensive studies will
allow a more diverse portfolio of agents
to be rapidly screened. We propose urgent
double-blind, placebo-controlled, clinical
trials testing agents with biologic activity
against SARS CoV-2 in outpatients. Several
small demonstrate

molecular agents
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potency in vitro and in nonrandomized
studies in humans, including remdesivir,
[29].
screening revealed many other US Food

favipiravir, and selinexor Drug
and Druge Administration licensed agents
that could be assessed [30]. Neutralizing
antibody formulations are being developed
and may have prophylactic value. Ideally,
parallel studies would be conducted with
each of these agents to provide clinicians
with comparative efficacy, toxicity, and
dosing convenience data to optimize early
treatment.

Third, effective therapy, once discov-
ered, must be delivered to an infected
person’s home. In the age of Amazon.
com, this goal is achievable. Indeed,
the Seattle flu study recently pioneered
home delivery of baloxavir for early in-
fluenza treatment in a clinical trial [31].
Alternatively, a specialized clinic staffed
by well trained providers with optimal
PPE, as well as those seroimmune to in-
fection, could be established for intrave-
nous infusions. The ongoing Antibody
Mediated Prevention study for HIV, in
which more than 40 000 doses of a neu-
tralizing antibody or placebo have been
infused in 4 continents, highlights the
plausibility of such an intervention [32].

Finally, trials must specifically target
minority populations, particularly those
in underserved communities, who have
been disproportionately impacted by the
COVID-19 pandemic.

CONCLUSIONS

In Ttaly, overwhelmed physicians made
a public plea for other countries to de-
velop plans to keep patients at home
[33]. Because the management of severe
COVID-19 requires oxygen, ventilators,
daily laboratory tests, and radiology, the
goal should be to avoid severe infection.
To lower hospitalization rates during the
inevitable second and third waves of the
pandemic, incremental policies to flatten
the curve will be necessary. We propose an
adjunctive measure: make COVID-19 less
fatal. We also suggest to diagnose early and
treat early, which may lower the hospitali-
zation rate and lower the death rate.
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