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Abstract

Objective: As the prevention and control of COVID-
19continues to advance, the active nucleic acid test
screening in the close contacts of the patients has
been carrying out in many parts of China. However,
the false-positive rate of positive results in the
screening has not been reported up to now. But to
clearify the false-positive rate during screening is
important in COVID-19 control and prevention.
Methods: Point values and reasonable ranges of
the indicators which impact the false-positive rate
of positive results were estimated based on the
information available to us at present. The false-
positive rate of positive results in the active
screening was deduced, and univariate and
multivariate-probabilistic sensitivity analyses were
performed to understand the robustness of the
findings. Results: When the infection rate of the
close contacts and the sensitivity and specificity of
reported results were taken as the point estimates,
the positive predictive value of the active screening
was only 19.67%, in contrast, the false-positive rate
of positive results was 80.33%. The multivariate-
probabilistic sensitivity analysis results supported
the base-case findings, with a 75% probability for
the false-positive rate of positive results over 47%.
Conclusions: In the close contacts of COVID-19
patients, nearly half or even more of the
'asymptomatic infected individuals' reported in the
active nucleic acid test screening might be false
positives.

Discover the world's
research

19+ million
members

135+ million
publications

700k+ research
projects

G H Zhuang M W Shen L X Zeng B B Mi

Citations (20)

This article is featured on the COVID-19
research community page

View COVID-19 community

Join for free

Recruit researchers Join for free Login

Request full-text Download citation Copy link

https://www.researchgate.net/directory/publications
https://www.researchgate.net/topic/Public-Health/publications
https://www.researchgate.net/topic/COVID-19/publications
https://www.researchgate.net/journal/Zhonghua-liu-xing-bing-xue-za-zhi-Zhonghua-liuxingbingxue-zazhi-0254-6450
https://www.researchgate.net/deref/http%3A%2F%2Fdx.doi.org%2F10.3760%2Fcma.j.cn112338-20200221-00144
https://www.researchgate.net/scientific-contributions/G-H-Zhuang-2171596545
https://www.researchgate.net/scientific-contributions/G-H-Zhuang-2171596545
https://www.researchgate.net/scientific-contributions/M-W-Shen-2171589204
https://www.researchgate.net/scientific-contributions/M-W-Shen-2171589204
https://www.researchgate.net/scientific-contributions/L-X-Zeng-2130674436
https://www.researchgate.net/scientific-contributions/L-X-Zeng-2130674436
https://www.researchgate.net/scientific-contributions/B-B-Mi-2171616016
https://www.researchgate.net/scientific-contributions/B-B-Mi-2171616016
https://www.researchgate.net/publication/339770271_Potential_false-positive_rate_among_the_'asymptomatic_infected_individuals'_in_close_contacts_of_COVID-19_patients#citations
https://www.researchgate.net/community/COVID-19
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/
https://www.researchgate.net/scientific-recruitment/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=indextop
https://www.researchgate.net/signup.SignUp.html?hdrsu=1&_sg%5B0%5D=Zj-lqPclmHhgZqbAUdzab1tx_8Gp9gYSfOBcqZ-LB12XgklSSCinI5cAKtdU_Rrxi_6u0SAwMWOOF37MJlRqohBw7gc
https://www.researchgate.net/publication/339770271_Potential_false-positive_rate_among_the_'asymptomatic_infected_individuals'_in_close_contacts_of_COVID-19_patients/citation/download


2/8/2021 Potential false-positive rate among the 'asymptomatic infected individuals' in close contacts of COVID-19 patients

https://www.researchgate.net/publication/339770271_Potential_false-positive_rate_among_the_'asymptomatic_infected_individuals'_in_close_contact… 2/8

No full-text available

To read the full-text of this
research, 

you can request a copy
directly from the authors.

The epistemology of the SARS-CoV-2 test

Preprint Full-text available

Apr 2020
Rainer J Klement · Prasanta S Bandyopadhyay

Request full-text PDF

Citations (20) References (0)

... In an initial application of this test protocol in Bavaria,
Germany, 60.7% unspecific signals were detected, but could
be reduced to 5% and lower using different RT-PCR systems
(Konrad et al. 2020). A Chinese validation study of the
SARS-CoV-2 tests used in China revealed a false-positive
rate of almost 50% or higher (Zhuang et al. 2020 ) -however,
the study was retracted for unknown reasons soon after
ahead-of-print publication. In clinical practice, false negative
signals can be introduced by sample contamination and
cross-reactions with other nucleic acids if the primer pairs
selected are not highly specific for the target nucleic acid
sequence. ...
... We found that for plausible assumptions about v and test
sensitivities, positive tests would only provide weak to
moderate evidence for the hypothesis that the symptoms in
a given patient are caused solely be SARS-CoV-2 unless the
tests have a high specificity. Unfortunately, the latter are
currently unknown and may be insufficient (Zhuang et al.
2020 ). ...
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... The sensitivity rate is not clear, but is estimated to be
around 66-80% [59]. Test validity in asymptomatic
individuals who have been in close contact with symptomatic
persons is even less clear; the rate of positivity could reach
50% without any evidence of symptoms or proven infection
[60] . ...
... In one study, the time period from symptom onset to initial
CT scan was evaluated and the authors found that 56% of
patients who presented symptoms within 2 days had normal
CT images [64]. CT sensitivity seems to be high in patients
with positive RT-PCR (86-97% in different case studies)
[60]  and lower in patients with only constitutional and
nonrespiratory symptoms (about 50%) [63]. ...
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... In addition, strategies to test for anosmia were clinically
tested according to prior work by Russell (7) and Lechien
(8). 9 . Establishment of isolation facilities and a "traffic light
zone concept": According to rising infection rates, one
(formerly open) ward was transferred to an "isolation unit"
with 12 rooms for the treatment of COVID-19positive
patients with psychiatric diseases. ...
... The "green zone" was labeled as "sensitive" due to the
"patients at risk" treated there (e.g., elderly patients in
geriatrics), the "yellow zone" consisted of the "regular
patients" and the "red zone" was formed by the isolation
units described already above. tests are available as
established lab-tests to confirm the infection in an individual,
but also these tests have a considerably high false-positive
and false-negative risk (9) . Moreover, the availability of
these tests was limited at the start of the pandemic, resulting
in long delays between testing and information about results.
...

View Show abstract

... Li et al. (2020a) reported a potentially high false negative
rate of RT-PCR testing for SARS-CoV-2 in the 610
hospitalized patients they studied, from whom 241 (39.5%)
patients were finally confirmed with COVID-19 with at least
one positive RT-PCR test result. In asymptomatic individuals
who have been in close contact with symptomatic persons,
the rate of positivity could reach 50% without any evidence
of symptoms or proven infection (Zhuang et al., 2020) .
Studies that give the amount of SARS-CoV-2 RNA in clinical
specimens by reporting cycle threshold (Ct) values for RT-
PCR are limited. ...
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... The positive rate in swabs samples varies by sample site
[35][36][37][38] [39] [40] but since data are today
controversial it is not possible to accurately assess
sensitivity and the diagnostic impact of combining
oropharyngeal and nasopharyngeal tests. However, one of
the largest studies [37] reported that oropharyngeal swabs
detected the SARS-CoV-2 less frequently than
nasopharyngeal swabs and should not be used in place of
nasopharyngeal swabs, particularly from day 8 of symptom
onset. ...

View

... Further, the number of individuals that tested positive for
COVID-19 may be dissuasive in understanding the disease,
owing to compromised positive and negative predictive
values 32, 33 . Falsepositivity in COVID-19 testing 32 may
be proving costly, but it can be tolerated for effective
epidemic control 19 . ...

View Show abstract

... It is well established that there are no perfect test kits.
[11] [12] [13][14] There is always a possibility that the test
result might be false negative (failing to detect infection
among infected) or false positive (showing infection among
non-infected). [15][16][17] There is no threat if some false
positive cases are referred for confirmation test and kept
under isolation but if we fail to cover falsenegative cases
then the outcomes can be catastrophic. ...

View Show abstract

... Furthermore, the sensitivity and specificity of GGO for
COVID-19 diagnoses were high (85% and 45%,
respectively). Similar results were found in other studies,
with a high sensitivity of CT in SARS-CoV-2-positive patients
(86-97%) [22, 32] . ...
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... This result gave a possibility of false positive rate of rapid
rate. A study showed that the positive predictive value of the
active screening was only 19.67%, and the false-positive
rate was 80.33%, with a 75% probability for the false-
positive rate [4] . ...
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... Finally, one preprint shown in the retraction watch search
was resubmitted without explanation (Daneshkhah et al.
2020). The characteristics of the remaining seventeen
articles are discussed below (Pradhan et al. 2020;Yang et al.
2020;Wang et al. 2020a, b;Bae et al. 2020;Parves 2020;Chu
et al. 2020;Mehra et al. 2020a, b;Karami et al. 2020;Davido
et al. 2020;Nouvier et al. 2020;Gormley and Ngan
2020; Zhuang et al. 2020; Siyu et al. 2020;Zeng and Zhen
2020;Luo et al. 2020;Tofade and Daftary 2020). ...
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2020; Zhuang et al. 2020; Siyu et al. 2020;Zeng and Zhen
2020;Luo et al. 2020;Tofade and Daftary 2020). ...
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... While some of these tests have shown 100% specificity in
independent validation studies (Nalla et al. 2020), others
have been found to yield a significant percentage of false-
negative results. For example, an early validation study of
Chinese SARS-CoV-2 RT-qPCR tests revealed a false
positive rate of almost 50% or higher (Zhuang et al. 2020 ) -
however, the study was retracted for unknown reasons soon
after ahead-ofprint publication. In a German inter-laboratory
validation study ("Ringversuch") of many commercially
available and in-house RT-qPCR tests, a total of 67 out of
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a a ab e a d ouse q C  tests, a tota  o  6  out o
983 SARS-CoV-2-negative samples containing the human
coronavirus HCoV 229E were classified as "positive",
yielding an average false-positive rate of 6.8% (Zeichhardt
and Kammel 2020). ...
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... The denominator is the total number of people diagnosed
with the disease and it depends on the effort deployed to
test the population (that varies among countries and it is the
result of different prevention strategies), and on the accuracy
of the test, which has been shown to be inaccurate (from the
results of a recent study [11] , false positives could be at
least 50%). With these premises, fatality rate cannot be
reliably computed at the moment. ...
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... Li et al. (2020a) reported a potentially high false negative
rate of RT-PCR testing for SARS-CoV-2 in the 610
hospitalized patients they studied, from whom 241 (39.5%)
patients were finally confirmed with COVID-19 with at least
one positive RT-PCR test result. In asymptomatic individuals
who have been in close contact with symptomatic persons,
the rate of positivity could reach 50% without any evidence
of symptoms or proven infection (Zhuang et al., 2020) .
Studies that give the amount of SARS-CoV-2 RNA in clinical
specimens by reporting cycle threshold (Ct) values for RT-
PCR are limited. ...
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... Furthermore, researchers working on other important
diseases might feel that their work also deserves OA status,
similar to COVID-19-related research, as well as fair peer
review and editorial handling. 7 Separately, and unrelated to
the retracted Mehra et al. (2020a, b) papers, Zhuang et al.
(2020)  was withdrawn (i.e., retracted) due to public criticism,
and the public file was deleted. Despite this, the paper and
its abstract are still listed at ResearchGate, 8 but the paper
is not indicated as retracted, thus inviting academics to cite
this paper, which has already accrued 28 citations according
to GS. ...
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