& frontiers | Frontiers in

‘ @ Check for updates

OPEN ACCESS

EDITED BY

Debdutta Bhattacharya,

Regional Medical Research Center
(ICMR), India

REVIEWED BY

Partha Chattopadhyay,

Council of Scientific and Industrial
Research (CSIR), India

Mehboob Hoque,

Aliah University, India

*CORRESPONDENCE

Yiling Fan
fanyiling@163.com

Junhua Zheng
zhengjh0471@sina.com

These authors have contributed
equally to this work

SPECIALTY SECTION

This article was submitted to
Clinical Microbiology,

a section of the journal
Frontiers in Cellular and
Infection Microbiology

RECEIVED 03 October 2022
AccepTED 05 December 2022
PUBLISHED 19 December 2022

CITATION
Zhuang X, Zheng Y, Wei S, Zhai W,
Song Q, Chen M, Xu Q, Fan Y and
Zheng J (2022) Can the nucleic acid
Ct value of discharged patients
infected with SARS-CoV-2 Omicron
variant be 35?——A retrospective study
on fluctuation of nucleic acid Ct
values in SNIEC mobile cabin hospital.
Front. Cell. Infect. Microbiol.
12:1059880.

doi: 10.3389/fcimb.2022.1059880

COPYRIGHT
© 2022 Zhuang, Zheng, Wei, Zhai, Song,
Chen, Xu, Fan and Zheng. This is an
open-access article distributed under
the terms of the Creative Commons
Attribution License (CC BY). The use,
distribution or reproduction in other
forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use,
distribution or reproduction is
permitted which does not comply with
these terms.

Frontiers in Cellular and Infection Microbiology

TYPE Original Research
PUBLISHED 19 December 2022
po110.3389/fcimb.2022.1059880

Can the nucleic acid Ct value of
discharged patients infected
with SARS-CoV-2 Omicron
variant be 35?7——A
retrospective study on
fluctuation of nucleic acid Ct
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Objective: To explore the meaning of cycle threshold (Ct) value fluctuation and
the appropriateness of setting the discharge Ct value to 35, which is the current
standard in Chinese guidelines.

Method: A retrospective study was conducted on 95 patients with Ct value
fluctuation (Ct value below 35 on day 3; group A) and 97 patients with a normal
discharge process (control; group B). Their clinical characteristics and follow-
up data were collected.

Results: (1) There was no significant difference between the groups in age,
gender distribution, number of vaccinations, initial ORF-Ct value, and initial N-
Ct value. The proportion of patients complicated with chronic internal
disorders, respiratory symptoms, and abnormal chest radiology in group A
was significantly higher than that in group B. (2) Between the two groups, there
was no significant difference in the ORF-Ct or N-Ct value on day 1, but the
ORF-Ct and N-Ct values of group B on days 2 to 4 were significantly higher
than those of group A. (3) There was no significant difference between the
groups in the ORF-Ct value at discharge, but there was a significant difference
in the N-Ct value at discharge. Seven days after discharge, almost 100% of the
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patients had been cured. The mean negative conversion interval of nucleic acid
of the patients in group A was 14.5 + 4.6 days, which was longer than that of the
patients in group B (11.8 + 4 days). (4) Logistic regression analysis showed that
the ORF-Ct value on day 2 was the key factor influencing the Ct value
fluctuation.

Conclusion: The fluctuation of Ct value is only a normal phenomenon in the
recovery period of the disease, and there is no need for excessive intervention.
Itis reasonable to set the Ct value of the discharge standard to 35 and retest the
nucleic acid on the 10" day after discharge for patients with underlying

diseases or symptoms.
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1 Introduction

In 2022, a wave of infection of the SARS-CoV-2 Omicron
variant rapidly spread in Shanghai, China. According to recent
literature, over six hundred thousand cases have been identified,
nearly 90% of which are asymptomatic (Zhang et al., 2022). The
Shanghai New International Expo Center (SNIEC) was the first
large venue converted into a mobile cabin hospital and has
admitted over ten thousand patients. Facing the epidemic
outbreak, mobile cabin hospitals, as temporary isolation
points, can only conduct daily nucleic acid tests on patients
(National Health Commission of the People’s Republic of
China, 2022).

According to the discharge criteria of novel coronavirus
pneumonia in Shanghai, a patient can be released from isolation
when their nucleic acid cycle threshold (Ct) values are at least 35
in two consecutive tests (National Health Commission of the
People’s Republic of China,, 2022). However, the Ct values of
patients who have already met the discharge criterion sometimes
fluctuate on the day of discharge, resulting in delays in discharge.
Therefore, further study should be conducted to determine the
meaning of such fluctuation and the appropriateness of setting
the discharge Ct value to 35.

2 Materials and methods

2.1 Materials

This retrospective study was approved by the ethics
committee of Renji Hospital in accordance with the principle
of informed consent and was conducted from May 8 to May 25.
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The clinical characteristics and nucleic acid Ct values of 192
patients were collected; 95 of these patients had nucleic acid Ct
value fluctuation (group A), and the 97 remaining patients had a
normal discharge process and were regarded as the control
(group B). All patients were followed up on the seventh day
after discharge.

2.2 Definitions

2.2.1 Discharge criteria in China

According to the Chinese guidelines on the Diagnosis and
Treatment Protocol for Novel Coronavirus Pneumonia (ninth
version), patients who meet the following conditions can be
discharged: (1) The body temperature has been normal for more
than three days. (2) The respiratory symptoms have significantly
improved. (3) Pulmonary imaging shows a significant
improvement in acute exudative lesions. (4) The Ct values of
the N and ORF genes (N-Ct and ORF-Ct, respectively) are at
least 35 in two consecutive novel coronavirus nucleic acid tests
with a 24 h sampling interval (National Health Commission of
the People’s Republic of China, 2022).

2.2.2 Time points

Day 1 was defined as the first of two consecutive days where
the N-Ct and ORF-Ct values were at least 35. Each day after day
1 was set as day 2, day 3, and so on.

2.2.3 Fluctuation of nucleic acid Ct value

The N-Ct or ORF-Ct value, detected via a novel coronavirus
nucleic acid test, was below 35 on day 3, resulting in a delay
in discharge.
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2.2.4 Nucleic acid Ct value criteria for negative

According to the Chinese guidelines on the Diagnosis and
Treatment Protocol for Novel Coronavirus Pneumonia (ninth
version), the Ct value criteria for negative conversion of nucleic
acid was defined as the N-Ct and ORF-Ct value being at least 40.
The time interval from the point of onset to the point of negative
conversion of nucleic acid was the negative conversion interval
of nucleic acid.

2.3 Statistical analysis

Statistical analysis was conducted using SPSS (version 23.0;
IBM, NY, USA). Continuous data were analyzed using the t-test.
Frequency data were analyzed using the chi-squared test (7). A
correlation and logistic regression analysis was conducted to
explore the interfering factors of Ct value fluctuation. Here, p <
0.050 was considered statistically significant.

3 Results
3.1 Overview of patients in two groups

A total of 192 patients were enrolled in this study; 95 of these
patients had nucleic acid Ct value fluctuation (group A), and the
97 remaining patients had a normal discharge process and were
regarded as the control (group B). There were no significant
differences between the groups in age (t = 0.560, p = 0.576),
gender distribution (2 = 0.017, p = 0.897), number of
vaccination dose (t = —0.014, p = 0.989), initial ORF-Ct value
(t = 0.712, p = 0.477), and initial N-Ct value (t = 0.587, p =
0.588). In group A, over 10% (10/95) of the patients were
complicated with chronic internal disorders, such as
hypertension, diabetes mellitus, and coronary disease; 35%
(34/95) suffered from respiratory symptoms; and nearly 25%
(23/95) had significantly abnormal chest radiology. The
proportion of patients complicated with chronic internal
disorders, respiratory symptoms, and abnormal chest
radiology in group A was significantly higher than that in
group B (all p < 0.05; Table 1).

3.2 Comparison of Ct values of
two groups

Between the two groups, there was no significant difference
in the ORF-Ct or N-Ct value on day 1 (ORF: t = 0.316, p = 0.752;
N: t = -0.583, p = 0.560). By contrast, the ORF-Ct and N-Ct
values of group B on day 2 were significantly higher than those of
group A (ORF: t = -2.962, p = 0.003; N: t = -2.276, p = 0.024).
On days 3 and 4, the ORF-Ct and N-Ct values of group B were
also significantly higher than those of group A (all p < 0.001).
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TABLE 1 Overview of 192 patients in two groups.
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The mean Ct values of group A were over 35 on days 5 and 6
(Table 2; Figure 1).

3.3 Patient outcomes

No significant difference was observed between the groups in
the ORF-Ct value at discharge (t = -0.639, p = 0.523), but there
was a significant difference in the N-Ct value at discharge (t =
-2.321, p = 0.022). The proportion of patients with negative
conversion at discharge of group B was 93.8% (91/97), which
was evidently higher than that of group A () = 4.554, p = 0.033).
Seven days after discharge, almost 100% of the patients had been
cured. The mean negative conversion interval of the patients in
group A was 14.5 + 4.6 days, which was longer than that of the
patients in group B (11.8 + 4 days; t = —-4.314, p <
0.001) (Table 3).

3.4 Correlation—regression analysis of Ct
value fluctuation

A correlation test was conducted to determine the
association between Ct value fluctuation and the patients’
clinical characteristics and Ct values. There was a significant
positive correlation between Ct value fluctuation and
complication with chronic internal disorders, respiratory
symptoms, and abnormal chest radiology. On the contrary, a
significant negative correlation was identified between Ct value
fluctuation and ORF-Ct and N-Ct values on day 2 (Table 4).

Logistic regression analysis was further conducted to explore
the interfering factors of Ct value fluctuation. Findings showed
that the ORF-Ct value on day 2 was the key factor impacting the
fluctuation of Ct values (Table 5). The corresponding logistic
regression equation is as follows:

‘ P ‘ e(-0.264_Xl+9.984)

)=-0.264X,+9.984 or P = ‘

‘ 1-P ‘ 14e(0-264X1+49.984)

4 Discussion
4.1 Meaning of Ct value in China

The main pathogen of the current COVID-19 outbreak in
Shanghai is the SARS-CoV-2 Omicron variant. Given the very
small size of such organisms, the gold standard for virus
detection is virus culture. However, due to the particularity of
virus sampling and detection, the tested audience has an
extremely limitation to meet with testing needs of over six
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FIGURE 1

Nucleic acid Ct value fluctuation in two groups.

TABLE 3 Outcomes at discharge.

10.3389/fcimb.2022.1059880

hundred thousand patients in large-scale epidemics.
Quantitative real-time reverse transcription polymerase chain
reaction (RT-PCR) analysis of viral RNA from nasopharyngeal
(NP) swabs is a common diagnostic method for SARS-CoV-2
(Baccini et al., 2021). The Ct value is the number of cycles that a
target gene needs to be amplified in order to exceed the positive
threshold (Tom and Mina, 2020). The use of the Ct value has
been incorporated into Chinese guidelines for its rapid, high-
volume testing mode.

Moreover, the Ct value has a certain correlation with the
progression of COVID-19 (Rao et al., 2020; Abdulrahman et al.,
2021). In 2020, a systematic review by Sonia N. Rao, which
identified 11 studies on the COVID-19 Ct value, found a
relationship between the Ct value and disease severity (Rao
et al., 2020). Moreover, a 2021 study involving 192 patients

negative negative negative conversion interval of nucleic acid
converting at converting (CEVYD)
Discharge discharge 7days after
Group  Number (@ a=3710)] discharge
(Ct = 40)
ORF-Ct \[e} Yes \[e} Yes
value (%) (%) (%) O]
A 95 39.9+0.5 39.5+1.2 " 80 ! o4 14.5+4.6
(15.8%)  (842%) | (1.1%) = (98.9)
B 97 39.9+0.5 39.8£0.7 6 (6.2%) o 0 7 118240
o o R (93.8%) (100%)
th -0.639 -2.321 4554 0.001 -4.314
P 0.523 0.022 0.033 0.992 <0.001

TABLE 4 Correlation the regression analysis of nucleic acid Ct value fluctuation.

. . - . . Abnormal
Complicated with chronic internal disor-  Respiratory O ORF-Ct value on day
chest N-Ct value on day 2
ders symptoms . 2
radiology
r 0.237 0.156 0.373 -0.166 -0.181
P 0.001 0.03 <0.001 0.021 0.012

TABLE 5 Regression analysis results of nucleic acid Ct value fluCtuation.

Variables in the equation B SB Wald P

X;: ORF-Ct value on day 2 -0.264 0.119 4.888 0.027
X,: Complicated with chronic internal disorders 20.701 11078.98 <0.001 0.999
X5: Abnormal chest radiology 21.183 7874.723 <0.001 0.998
constant 9.984 4.693 4.526 0.033
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showed a significant correlation between low Ct values and high
mortality and shock (Samavedam et al., 2021). However, two
studies in 2022 showed conflicting opinions about the
limitations of reliably predicting the severity of COVID-19
(Penney et al., 2022; Shoaib et al., 2022).

The SARS-CoV-2 Omicron variant mainly invades the
upper respiratory tract. Most hosts are asymptomatic or have
mild respiratory symptoms. A small number of patients have
pulmonary inflammation, and a few patients have severe
symptoms. The present situation completely differs from that
in 2020, where SARS-CoV-2 rapidly invaded the lungs and
resulted in high mortality in Wuhan. This may be an
important reason for the lack of a significant correlation
between the Ct value of the Omicron variant and disease
progression in this stage. On the contrary, for most
asymptomatic patients, chest Ct and clinical symptoms cannot
express disease outcomes. Therefore, in theory, the Ct value is an
important indicator of disease outcomes, but there has been no
study on the follow-up Ct values of patients who have met the
discharge criteria. Such fluctuation in the Ct value motivates us
to fill this research gap.

4.2 Reason for Ct value fluctuation

Different countries and health organizations recommend
various Ct values (ranging from 25 to <40) as indicators of a
positive result (Sule and Oluwayelu, 2020; Vogels et al., 2020).
Although Ct values are quantitatively evaluated for the genomic
number, which is influenced by many factors, including sample
collection methods and heterogeneity of the environment (Lee
et al,, 2021), NP swabs are still considered the gold standard for
evaluating infection and viral load with inversely correlated Ct
values (Bullard et al., 2020; Sharfstein et al., 2020). In addition,
daily sampling minimized the impact of swab procedures in our
study, thus avoiding the possibility of underestimating a
patient’s viral load.

In the process of patients infected with COVID-19, COVID-
19 has fragment shedding phenomenon. In the process of disease
recovery, small pieces of virus still fall off from respiratory
mucosa irregularly. Once the above virus fragments are
touched during sampling, the Ct value may fluctuate. As the
research results, there were differences between the two groups
of patients in the follow-up Ct values. In addition, since this
fragment does not have obvious infectivity, the Ct value can
quickly rise to more than 35 after 1-2 days. Therefore, we believe
that the fluctuation of Ct value is only a normal phenomenon in
the recovery period of the disease, and there is no need for
excessive intervention.

In general, the envelope (ENV), nucleocapsid (N), spike (S),
RNA-dependent RNA polymerase (RdRp), and ORF1 viral RNA
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genes are amplified by RT-PCR. Two highly conserved
sequences, ORF1b and N, are selected to design primers and
probes in China (Giri et al., 2021). As preliminary results of
continuous dilution RNA samples showed that N gene analysis
is about 10 times more sensitive than ORF1b gene analysis in
detecting clinically positive specimens, Chu et al. recommended
N gene screening and ORFI1b as a confirmatory test (Chu et al.,
2020). These clinical samples may contain infected cells
expressing subgenomic mRNA during the initial course of the
disease, resulting in increased copies of the N gene in the
samples. In contrast, ORF was found to be correlated with Ct
value fluctuation in the present study. As ORFlab induces
subdominant T cell responses and has a potential role in
limiting disease severity (Swaminathan et al., 2022),
monitoring ORF-Ct values may be more suggestive of
asymptomatic patients.

Based on the above reasons, just because of the instability of
the N gene segment, we found that there was a certain difference
in the N-Ct value at discharge. However, from the numerical
point of view, the mean N-Ct values between the two groups
were close (A: 39.5 + 1.2 vs B: 39.8 + 0.7).

4.3 Appropriateness of setting of
discharge Ct value to 35

According to Chinese guidelines, the nucleic acid Ct
standard for discharge is 35. Our findings show that the
nucleic acid results of most patients became negative when
they were discharged from the hospital. According to the
relevant policy of Shanghai, the nucleic acid should be
reviewed one week after discharge. Through our follow-up, we
found that almost all patients were negative during nucleic acid
re-examination. Thus, despite the Ct value fluctuation, most
patients turned out to be cured within a week of discharge.

In a study published in 2022, Ruian Ke et al. performed
antigen detection and virus isolation and culture on 60 subjects
for 14 consecutive days (Ke et al., 2022). Results showed that in
most of the cases, the viral load increased and decreased
dynamically in nasal swabs or saliva samples (Ke et al., 2022).
Twelve days after onset, the viral Ct values of the nasal swabs and
saliva samples of most patients were between 30 and 40 (Ke
et al, 2022). The virus could not be isolated during the virus
isolation and culture of all samples from the ninth day,
indicating that the virus was no longer infectious (Ke et al,
2022). In a study assessing the infectivity of the virus, no
infectious virus was isolated from the sample when the Ct
value was greater than 35 (Ke et al, 2022). Therefore, it is
reasonable to set the Ct value of the discharge standard
to 35 in mobile cabin hospitals. Moreover, even if the Ct
values of hospitalized patients fluctuate after two negative
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nucleic acid results, they can still be discharged without
excessive intervention.

Nonetheless, this study found a certain correlation between
Ct value fluctuation and the presence of comorbidities,
respiratory symptoms, and chest imaging abnormalities.
Judging from the number of days of the disease course and
disease outcomes after follow-up, the average number of days of
outcome of the patients in group A was higher by 2.7 days
compared with that of the patients in group B. Therefore,
different patients should be managed by stratification. If a
patient has no underlying diseases and no symptoms of
COVID-19, then the original plan can be maintained, and the
nucleic acid can be reviewed seven days after discharge. On the
contrary, if a patient has underlying diseases or symptoms
related to COVID-19, the review time after discharge should
be extended; that is, the nucleic acid should be retested on the
tenth day after discharge, so as to avoid nucleic acid
abnormalities due to virus shedding.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

Written informed consent was obtained from the individual
(s) for the publication of any potentially identifiable images or
data included in this article.

References

Abdulrahman, A., Mallah, S. 1., Alawadhi, A., Perna, S., Janahi, E. M., and
AlQahtani, M. M. (2021). Association between RT-PCR ct values and COVID-19
new daily cases: a multicenter cross-seCtional study. Infez Med. 29 (3), 416-426.
doi: 10.53854/liim-2903-13

Baccini, M., Rocco, E., Carozzi, F. M., Mattei, A., Sani, C., Vannucci, G, et al.
(2021). Pool testing on random and natural clusters of individuals: Optimisation of
SARS-CoV-2 surveillance in the presence of low viral load samples. PloS One 16
(5), €0251589. doi: 10.1371/journal.pone.0251589

Bullard, J., Dust, K., Funk, D., Strong, J. E., Alexander, D., Garnett, L., et al.
(2020). Predicting Infectious severe acute respiratory syndrome coronavirus 2 from
diagnostic samples. Clin. Infect. Dis. 71 (10), 2663-2666. doi: 10.1093/cid/ciaa638

Chu, D. K. W, Pan, Y., Cheng, S. M. S., Hui, K. P. Y,, Krishnan, P,, Liu, Y., et al.
(2020). Molecular diagnosis of a novel coronavirus (2019-nCoV) causing an outbreak
of pneumonia. Clin. Chem. 66 (4), 549-555. doi: 10.1093/clinchem/hvaa029

Giri, B, Pandey, S., Shrestha, R., Pokharel, K., Ligler, F. S., and Neupane, B. B.
(2021). Review of analytical performance of COVID-19 deteCtion methods. Anal.
Bioanal Chem. 413 (1), 35-48. doi: 10.1007/s00216-020-02889-x

Frontiers in Cellular and Infection Microbiology

07

10.3389/fcimb.2022.1059880

Author contributions

All authors contributed to the study conception and design.
Material preparation, data collection and analysis were
performed by XZ, SW, WZ, QS and MC. The first draft of the
manuscript was written by XZ and YZ. All authors commented
on previous versions of the manuscript. All authors contributed
to the article and approved the submitted version.

Funding

This study was supported by Shanghai Jiao Tong University
Medical-Engineering Interdisciplinary Research Fund
(YG2021QN24).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Ke, R, Martinez, P. P., Smith, R. L., Gibson, L. L., Mirza, A., Conte, M., et al. (2022).
Daily longitudinal sampling of SARS-CoV-2 infection reveals substantial heterogeneity
in infectiousness. Nat. Microbiol. 7 (5), 640-652. doi: 10.1038/s41564-022-01105-z

Lee, J. S., Goldstein, J. M., Moon, J. L., Herzegh, O, Bagarozzi, D. J., Oberste, M. S.,
etal. (2021). Analysis of the initial lot of the CDC 2019-novel coronavirus (2019-nCoV)
real-time RT-PCR diagnostic panel. PloS One 16 (12), €0260487. doi: 10.1371/
journal.pone.0260487

National Health Commission of the People’s Republic of China. (2022).
Guideline of diagnosis and treatment of novel coronavirus pneumonia (the 9th
version) [EB/OL]. Available at: http://www.nhc.gov.cn/yzygj/s7653p/202203/
b74ade1ba4494583805a3d2e40093d88.shtml.2022.03.14/2022.05.25.

Penney, J., Jung, A., Koethe, B., and Doron, S. (2022). Cycle threshold values and
SARS-CoV-2: Relationship to demographic charaCteristics and disease severity. /.
Med. Virol. 94 (8), 3978-3981. doi: 10.1002/jmv.27752

Rao, S. N., Manissero, D., Steele, V. R., and Pareja, J. (2020). A systematic review
of the clinical utility of cycle threshold values in the context of COVID-19. Infect.
Dis. Ther. 9 (3), 573-586. doi: 10.1007/s40121-020-00324-3

frontiersin.org


https://doi.org/10.53854/liim-2903-13
https://doi.org/10.1371/journal.pone.0251589
https://doi.org/10.1093/cid/ciaa638
https://doi.org/10.1093/clinchem/hvaa029
https://doi.org/10.1007/s00216-020-02889-x
https://doi.org/10.1038/s41564-022-01105-z
https://doi.org/10.1371/journal.pone.0260487
https://doi.org/10.1371/journal.pone.0260487
http://www.nhc.gov.cn/yzygj/s7653p/202203/b74ade1ba4494583805a3d2e40093d88.shtml.2022.03.14/2022.05.25
http://www.nhc.gov.cn/yzygj/s7653p/202203/b74ade1ba4494583805a3d2e40093d88.shtml.2022.03.14/2022.05.25
https://doi.org/10.1002/jmv.27752
https://doi.org/10.1007/s40121-020-00324-3
https://doi.org/10.3389/fcimb.2022.1059880
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

Zhuang et al.

Samavedam, S., Aluru, N., Rajyalakshmi, B., and Reddy, P. R. (2021). Prognostic
value of “cycle threshold” in covid-19-confirmed patients. Indian J. Crit. Care Med.
25 (3), 322-326. doi: 10.5005/jp-journals-10071-23765

Sharfstein, J. M., Becker, S. J., and Mello, M. M. (2020). Diagnostic testing
for the novel coronavirus. JAMA 323 (15), 1437-1438. doi: 10.1001/
jama.2020.3864

Shoaib, N., Noureen, N., Faisal, A. Zaheer, Imran, M. M., Ahsan, A., et al.
(2022). FaCtors associated with cycle threshold values (Ct-values) of SARS-
CoV2-rRT-PCR. Mol. Biol. Rep. 49 (5), 4101-4106. doi: 10.1007/s11033-022-
07360-x

Sule, W. F,, and Oluwayelu, D. O. (2020). Real-time RT-PCR for COVID-19
diagnosis: Challenges and prospeCts. Pan Afr Med. ]. 35 (Suppl 2), 121.
doi: 10.11604/pamj.supp.2020.35.24258

Frontiers in Cellular and Infection Microbiology

08

10.3389/fcimb.2022.1059880

Swaminathan, S., Lineburg, K. E., Ambalathingal, G. R, Crooks, P., Grant, E. J,,
Mohan, S. V., et al. (2022). Limited recognition of highly conserved regions of SARS-
CoV-2. Microbiol. SpeCtr. 10 (1), €0278021. doi: 10.1128/speCtrum.02780-21

Tom, M. R,, and Mina, M. J. (2020). To interpret the SARS-CoV-2 test, consider
the cycle threshold value. Clin. Infect. Dis. 71 (16), 2252-2254. doi: 10.1093/cid/
ciaa619

Vogels, C. B.F,, Brito, A. F., Grubaugh, N. D., Wyllie, A. L., Fauver, J. R, Ott, M.,
et al. (2020). Analytical sensitivity and efficiency comparisons of SARS-CoV-2 RT-
qPCR primer-probe sets. Nat. Microbiol. 5 (10), 1299-1305. doi: 10.1038/s41564-
020-0761-6

Zhang, X., Zhang, W, and Chen, S. (2022). Shanghai’s life-saving efforts against
the current omicron wave of the COVID-19 pandemic. Lancet 399 (10340), 2011-
2012. doi: 10.1016/S0140-6736(22)00838-8

frontiersin.org


https://doi.org/10.5005/jp-journals-10071-23765
https://doi.org/10.1001/jama.2020.3864
https://doi.org/10.1001/jama.2020.3864
https://doi.org/10.1007/s11033-022-07360-x
https://doi.org/10.1007/s11033-022-07360-x
https://doi.org/10.11604/pamj.supp.2020.35.24258
https://doi.org/10.1128/speCtrum.02780-21
https://doi.org/10.1093/cid/ciaa619
https://doi.org/10.1093/cid/ciaa619
https://doi.org/10.1038/s41564-020-0761-6
https://doi.org/10.1038/s41564-020-0761-6
https://doi.org/10.1016/S0140-6736(22)00838-8
https://doi.org/10.3389/fcimb.2022.1059880
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
https://www.frontiersin.org

	Can the nucleic acid Ct value of discharged patients infected with SARS-CoV-2 Omicron variant be 35?——A retrospective study on fluctuation of nucleic acid Ct values in SNIEC mobile cabin hospital
	1 Introduction
	2 Materials and methods
	2.1 Materials
	2.2 Definitions
	2.2.1 Discharge criteria in China
	2.2.2 Time points
	2.2.3 Fluctuation of nucleic acid Ct value
	2.2.4 Nucleic acid Ct value criteria for negative

	2.3 Statistical analysis

	3 Results
	3.1 Overview of patients in two groups
	3.2 Comparison of Ct values of two groups
	3.3 Patient outcomes
	3.4 Correlation–regression analysis of Ct value fluctuation

	4 Discussion
	4.1 Meaning of Ct value in China
	4.2 Reason for Ct value fluctuation
	4.3 Appropriateness of setting of discharge Ct value to 35

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


