S

ELS

Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre

remains active.



JID: YJINF

[m5G;June 27, 2020;10:46]

Journal of Infection xxx (XXXX) XXX

journal homepage: www.elsevier.com/locate/jinf

Contents lists available at ScienceDirect

Journal of Infection

Letter to the Editor

Should qualitative RT-PCR be used to determine release from
isolation of COVID-19 patients?

Dear Editor,

COVID-19 patients can continue to shed viral RNA well beyond
clinical recovery.!* Problematically, while qualitative RT-PCR, the
most commonly used diagnostic test for COVID-19, identifies SARS-
CoV-2 virus genome, it fails to distinguish between viable infec-
tious virus and noninfectious viral particles. Persistently positive
RT-PCR following clinical recovery does not necessarily indicate
infectiousness, yet such testing is still being used as a surrogate
marker of infectivity.

Healthcare providers and public health officials are asked to
provide guidance for the discontinuation of isolation precautions in
persons with suspected or confirmed COVID-19. For symptomatic
persons with COVID-19, the current guidance from the United
States Centers for Disease Control and Prevention suggests either
a symptom-based or a test-based strategy. The symptom-based
strategy—in which isolation can be discontinued after 3 days have
passed since clinical recovery and 10 days since symptoms first
appeared—can be used in non-immunocompromised patients and
leads to most cases being released within two weeks.” However,
the test-based strategy—in which isolation can be discontinued
when two consecutive samples of respiratory specimens, collected
>24 h apart, are negative by RT-PCR—is being used “out of an
abundance of caution” for recovered persons for whom there is
low tolerance for infectious risk, and this is presenting a dilemma.®

In fact, in the absence of legal guidance to the contrary, the ad-
ministrators of some healthcare and congregate living facilities are
requiring the test-based strategy as a condition for an employee to
return to the workplace, for a patient to be transferred to another
healthcare facility, or for isolation to be discontinued in the re-
covered patient.” Consequently, many ostensibly well COVID-19 pa-
tients, including mothers of newborns, have been in prolonged iso-
lation for six or more weeks beyond recovery.” Such persons also
include healthcare providers who may pose a risk of transmitting
infection to patients who are at high risk for complications and to
other healthcare workers. Another high-stakes scenario is congre-
gate living facilities (e.g., correctional/detention facilities, homeless
shelters, retirement communities, ships) where there might be in-
creased risk of transmission, morbidity and mortality. Not surpris-
ingly, this results in undue hardship for affected persons and their
families, as well as for employers.

Abbreviations: COVID-19, coronavirus disease 2019; ELISA, enzyme-linked im-
munosorbent assay; mL, milliliter; RNA, ribonucleic acid; RT-PCR, reverse transcrip-
tase polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2.
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The concern in relying solely on non-test-based criteria is that
they may not prevent all instances of secondary transmission—
including in immunocompromised patients.” By contrast, a quali-
tative PCR test-based strategy may unnecessarily prolong the need
for isolation. This is suggested by an emerging understanding of
the clinical, microbiological, and serological aspects of the natural
history of COVID-19, as well as by the results of a recent epidemi-
ological study. At around 18 days after onset of illness, 50% of pa-
tients are still positive by RT-PCR of nasopharyngeal swab, 5% may
still be positive by day 33, and some cases have been reported to
be positive more than eight weeks after illness onset.>: 6 Yet the
median time from illness onset to clinical recovery for mild cases is
only 14-15 days. Using total antibody enzyme-linked immunosor-
bent assays (ELISAs) that detect antibodies to the receptor-binding
domain of the spike protein, the median seroconversion time of
173 patients with SARS-CoV-2 infection was 11 days after illness
onset, and by day 14 almost 90% of patients had seroconverted,
and by day 39 all had detectable antibodies.®

The detection of SARS-CoV-2 using cell culture may not have
utility in clinical practice given its low sensitivity and long turn-
around time. However, it is a useful proxy for infectious virus
shedding that can serve to evaluate other potential surrogate mark-
ers such as viral RNA load (using quantitative RT-PCR) and serology
testing (using serum neutralization antibody titers). The longest
time from symptom onset to isolating SARS-CoV-2 has been 18
days, and the lowest viral RNA load at the time that SARS-CoV-2
could no longer be isolated has ranged from >33-35 cycle thresh-
old (<6.51 Log10 RNA copies/mL).!: >

Perhaps the most persuasive data, published to date, of the
lack of association between post-recovery viral RNA shedding and
infectiousness are from the contact investigations that the Korea
Centers for Disease Control and Prevention carried out on 285
COVID-19 patients who had met symptom-based and test-based
criteria for release from isolation.? Of these, 107 (37.5%) were re-
tested because of symptom onset, and 170 (59.6%) were re-tested
for screening purposes—fregardless of symptoms. Of the 284 per-
sons who were checked for symptoms, 126 (44.7%) were symp-
tomatic. Contact tracing of these 285 “re-positive” cases identi-
fied 790 contacts. After a minimum 14-day monitoring of these
contacts, 27 of the contacts were found to be positive, of which
24 were previously confirmed, and the remaining 3 were newly-
confirmed cases with a history of an exposure to another con-
firmed case in their family or religious community. The virus could
not be isolated from cell culture in two of these cases, and was not
possible in the remaining one because the PCR result was indeter-
minate. Furthermore, neutralizing antibody production, suggestive
of acquired protective immunity, was detected in the first serum
sample of all “re-positive” cases.

For those with prolonged shedding of viral RNA, requiring con-
version of qualitative RT-PCR for release from isolation has poten-
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tial economic, physical, psychological, and social detriments. For
many, there is a loss of income which disproportionately affects
the poorest and most vulnerable whose employment often does
not include sick leave. Psychosocially, a prolonged period of phys-
ical isolation can lead to loss of connection and perceived social
isolation (“loneliness”) which is associated with suicidal behavior
and psychotic disorders among persons with severe mental illness,
and is linked to depression in those without a preexisting psy-
chiatric disorder.” Furthermore, social isolation has been associ-
ated with higher mortality in general (“all-cause mortality”), in-
cluding cancer and cardiovascular disease.!” In COVID-19 patients
with prolonged isolation, these issues are even more compounded
by their reduced access to medical care. Further research into more
accurate test-based criteria for determining release from isolation
is much needed—potentially ones using quantitative RT-PCR and/or
quantitative immunoassays, with cut-off values that have been val-
idated to correlate with lack of infectivity.
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