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secretions or sputum should be considered when lower tract 
infection is suspected [4].

In the absence of diagnostic methods with reliable quan-
tification, the cycle threshold (Ct) value obtained in the ampli-
fication has been employed as a semiquantitative measure and 
has been proposed as a parameter for elaborating approaches 
for removing patients from isolation [5]. Establishing a reliable 
cut-off Ct value is difficult, given the large number of available 
rRT-PCR-based diagnostic tests (which amplify different viral 
regions generally in a multiplex format), the need to use more 
than one molecular test in most clinical laboratories to meet 
growing demand, the inclusion of an automated system based 
on real-time transcription-mediated amplification (which does 
not provide Ct values), and the use of different types of sam-
ples during patient follow-up. 

INTER-ASSAY AND INTRA-ASSAY VARIABILITY

We have analyzed the qualitative results obtained in four 
NAAT assays, three of them based on rRT-PCR, testing 200 res-
piratory samples obtained during follow-up of patients. We 
consider a result as true positive when this result was obtained 
in at least two assays (n = 198 samples). 

Table 1 shows the NAATs compared, the regions that each 
one amplifies, the number of samples with a positive result for 
each assay, and the agreement obtained with the reference 
value.

When we compare Ct values obtained on assays that am-
plify E gene (Panther Fusion LDT, COBAS 6800 and AllplexTM) 
in a subset of 100 samples with Ct values between 30 and 35, 
according to the results obtained on Panther-Fusion LDT assay, 
we observe statistically significant differences between median 
Ct values obtained (Table 2).

Since most commercial rRT-PCRs are multiplex assays, we 
have analyzed the intra-assay variability of COBAS 6800, with-
out finding statistically significant differences in the median of 
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As with other respiratory viruses, the main test for di-
agnosing COVID-19 is detection of SARS-CoV-2 in respirato-
ry samples using nucleic acid amplification tests (NAATs) [1], 
mostly real-time reverse transcription polymerase chain reac-
tion (rRT-PCR) [1,2]. Molecular detection is a highly sensitive 
diagnostic method; however, the results can remain positive 
for long periods, even when the patient has clinically recov-
ered and the virus has lost its infectivity. The sustained rRT-
PCR positivity of COVID-19 has complicated the discharge of 
patients, the transfer of patients between various hospital ar-
eas, and the reincorporation of health care workers (HCWs) to 
their jobs. The use of rRT-PCR as a follow-up tool for SARS-
CoV-2 infection has led to hypotheses regarding infectivity 
duration, and even the possibility of reactivation [3].

The performance of rRT-PCR depends on several factors, 
such as the specimen type, the timing of collection, nucleic ac-
id extraction method, the design of primers and probes and 
the selection of their viral RNA target, the reagents, and in-
strument and software used for the rRT-PCR and for the result 
interpretation. 

Regarding specimen type, nasopharyngeal flocked swabs 
are considered the gold standard for respiratory virus sampling 
of the upper respiratory tract, while BAL fluid, endotracheal 
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lation between low Ct values and the presence of viable virus, 
this viral load estimate appears insufficient for discriminating 
samples harboring infective virus. We showed that, in immu-
nocompetent patients with severe forms of COVID-19, viral 
replication can be detected even with moderate or low viral 
loads during prolonged periods [8].

Figure 1 shows the discordance between timing for rRT-
PCR to become negative and timing for viable virus clearance 
in nasopharyngeal samples. This is a cohort of health work-

Ct values obtained for the different amplified regions in this 
case (E gene median Ct value : 29.3 [IQR: 26.6-33.4], orf1ab 
gene median Ct value: 27.0 [IQR: 25.5-30.5], p: 0.15).

ASSESSMENT OF VIRAL VIABILITY

Previous studies [6,7] have shown prolonged viral shed-
ding in patients with severe COVID-19 and its relation to high 
viral loads. Although we observed a significant positive corre-

Assay

Panther Fusion LDT COBAS 6800 AllplexTM P value

Median
(IQR)

32.0
(31.0-33.0)

30.3
(29.1-32.3)

29.2
(26.8-30.8)

P < 0.001

Table 2  Median (IQR) Ct values and statistical significance obtained 
amplifying SARS-CoV-2 

Assay

Panther-Fusion LDT Panther
TMA

COBAS 6800 AllplexTM 

Target gene(s) E Orf1ab E orf1ab E rdRP/S N

Number of positive samples 200 178 180 173 179 165 172

Agreement (%) 99 89 90 87 90 83 86

Table 1  Comparison of qualitative results obtained in four NAAT assays 
for detection of SARS-CoV-2 RNA

Figure 1  Time (days) for rRT-PCR to becomes negative after the onset of symptoms in a HCW 
cohort during the first pandemic wave.
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ers (HCW) with mild COVID-19, infected in the first pandemic 
wave, who were prospectively followed until the rRT-PCR was 
negative. The virus remains viable for up to 10 days after the 
onset of symptoms.

SARS-COV-2 VARIANTS SURVEILLANCE

A fast and extensive strategy for detecting SARS-CoV-2 
variants of concern (VOC) and variants of interest (VOI) is 
achieved by testing of all RT-PCR SARS-CoV-2 positive samples 
with subsequent variant RT-PCR [9]. This approach can have a 
positive impact on adequate and timely contact tracing, and 
could facilitate targeted public health measures. In comparison 
to whole genome sequencing (WGS) this PCR-based screening 
method is easy to implement in molecular diagnostic labora-
tories.
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