
 

 

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. 

 



Journal of Clinical Virology Plus 1 (2021) 100021 

Contents lists available at ScienceDirect 

Journal of Clinical Virology Plus 

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

Interpretation of single target positivity among SARS-CoV-2 RT-PCR result 

tests 

Honorine Fenaux 

a , 1 , ∗ , Théo Ghelfenstein-Ferreira 

a , 1 , Maud Salmona 

a , c , Nadia Mahjoub 

a , 

Linda Feghoul a , c , Sarah Maylin 

a , Marie-Laure Chaix 

a , b , Marine Minier a , Audrey Gabassi a , b , 

Jérôme Le Goffa , c , Constance Delaugerre 

a , b , ∗∗ 

a Laboratoire de virologie, Hôpital Saint Louis –APHP, Paris, France 
b Inserm U944, Université de Paris, Paris, France 
c Insight U976, team INSIGHT, Université de Paris, Paris, France 

a r t i c l e i n f o 

Keywords: 

SARS-CoV-2 

COVID-19 

Molecular biology 

One target positive RT-PCR result 

a b s t r a c t 

Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) recently emerged and is respon- 

sible for coronavirus disease 19 (COVID-19). Diagnostic tests have been developed, mainly based on reverse- 

transcriptase PCR (RT-PCR). Most RT-PCR assays target at least two SARS-CoV-2 genes. In some cases, only one 

target gene is detected; the interpretation of such cases remains unclear. 

Objectives: Our objective was to analyse one target positive (OPT) RT-PCR results, using two RT-PCR assays: 

the Xpert® Xpress SARS-CoV-2 (Cepheid diagnosis, “Cepheid ”) and the Cobas® 6800 SARS-CoV-2 Test (Roche 

Molecular Diagnostics, “Roche ”). 

Methods: All SARS-CoV-2 RT-PCR results performed on respiratory samples with the Roche or the Cepheid tests, 

from 23rd March to 6th August 2020 were collected. A patient with an OPT result was classified as “probable 

COVID-19 ” if they met at least one of the three following criteria: (i) history of a two gene-positive SARS-CoV-2 

RT-PCR result, (ii) anti-SARS-CoV-2 antibody (IgG) detection or (iii) compatible chest computed tomography 

scan (CT-scan). 

Results: A total of 18,630 and 1189 SARS-CoV-2 RT-PCR tests were performed with the Roche and Cepheid tests, 

respectively. Among the positive SARS-CoV-2 RT-PCR, 293 samples – corresponding to 264 patients – were OPT 

(11% of the positive samples). Of these patients, 180 (68%) had at least one of the three criteria listed above and 

were classified as probable COVID-19. 

Conclusions: Sixty-eight percent of the patients with an OPT result were classified as probable COVID-19 and are 

probably at a late stage of infection. Serology and imaging can be helpful to confirm diagnosis. 
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. Background 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has

pread throughout the world [ 1 , 2 ], leading to the rapid development

f commercial assays for diagnostic testing. During the outbreak, the

iagnosis of SARS-CoV-2 is mainly based on reverse-transcriptase PCR

RT-PCR) on naso-pharyngeal swab. Correct interpretation and knowl-

dge of the limitations of commercially available SARS-CoV-2 RT-PCR

ssays are necessary to identify infectious patients and take appropriate

easures for infection control [3] . Most currently available RT-PCR as-
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ays target at least two SARS-CoV-2 genes. However, in some cases of

ositive RT-PCR results, only one target gene is detected; the interpre-

ation of such cases remains unclear. 

. Objective 

Our objective was to analyse all one target positive (OPT) RT-PCR

esults in our laboratory, using the two following commercial RT-PCR

ssays, the Xpert® Xpress SARS-CoV-2 (Cepheid diagnosis, “Cepheid ”)

nd the Cobas® 6800 SARS-CoV-2 Test (Roche Molecular Diagnostics,

Roche ”). 
ris, France. 

hp.fr (C. Delaugerre). 

y 2021 

article under the CC BY-NC-ND license 

https://doi.org/10.1016/j.jcvp.2021.100021
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jcvp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcvp.2021.100021&domain=pdf
mailto:honorine.fenaux@aphp.fr
mailto:constance.delaugerre@aphp.fr
https://doi.org/10.1016/j.jcvp.2021.100021
http://creativecommons.org/licenses/by-nc-nd/4.0/


H. Fenaux, T. Ghelfenstein-Ferreira, M. Salmona et al. Journal of Clinical Virology Plus 1 (2021) 100021 

3

 

f  

T  

(  

m  

i  

m

 

f  

t  

(  

r  

w  

s

 

a  

t  

3

 

n  

d

4

 

t  

p  

s  

o  

1  

a  

O  

[  

i  

[

 

a  

p  

a  

t  

A  

C  

p  

n  

1

 

s

 

i  

r  

t  

o  

h

5

 

l  

T  

1

 

fi  

p  

l  

Fig. 1. Overall positivity and single gene positivity rates by 15-day period. Blue 

vertical bars: overall positivity rate, red vertical bars: single target positivity 

rate. 
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1  
. Study design 

We retrospectively collected all SARS-CoV-2 RT-PCR results per-

ormed on respiratory samples from 23rd March to 6th August 2020.

he Cepheid assay, targeting the viral envelope ( E ) and nucleocapsid

 N ) 2 genes, has a specified limit of detection of 250 copies per mL [4] ,

easured at 100 copies/ml by some authors [5] . The Roche test, target-

ng the E and ORF1ab genes has a limit of detection of 100 copies per

L [4] . 

To classify patients with an OPT RT-PCR result as SARS-CoV-2 in-

ected subjects, we collected results of (i) previous two gene posi-

ive SARS-CoV-2 RT-PCR. (ii) anti-SARS-CoV-2 antibody (IgG) detection

Abbott Architect®), (iii) chest computed tomography scan (CT-scan)

eport performed at the time of the OPT RT-PCR result. Thus, a patient

ith an OPT result and at least one of the three criteria above was clas-

ified as “probable COVID-19 ”. 

The overall positivity rate (number of positive tests/number of tests)

nd the single target positivity rate (number of OPT/number of positive

ests) were calculated on the whole period and per 15-day period (until

1st July) to evaluate their evolution with time. 

The present study is a non-interventional retrospective study with

o additional sampling for the patients beyond that needed for standard

iagnostics and no impact on management. 

. Results 

On the whole period, a total of 18,630 and 1189 SARS-CoV-2 RT-PCR

ests were performed on Roche and Cepheid, respectively. Among the

ositive SARS-CoV-2 RT-PCR, a total of 293 samples were OPT, repre-

enting 11% (293/2584) of the positive samples and 1.5% (293/19819)

f all RT-PCR results. Among them were 266 nasopharyngeal swabs,

2 broncho-alveolar lavage, 10 aspirates (2 nasopharyngeal, 7 tracheal

nd 1 bronchial) and 5 sputa. Using Roche assay, the OPT were the

RF1ab gene for 24 samples (median (IQR) cycle threshold (Ct) 34.4

29.9–37.3]) and the E gene for 233 samples (37.5 [34.4–41.5]). Us-

ng the Cepheid assay, the OPT were the N2 gene for 35 samples (41.8

38.3–44.8]) and the E gene for one sample (43.6). 

Of the 264 patients corresponding to the 293 samples, 124 (47%) had

 previous positive RT-PCR assay for two genes – among which were all

atients who had 2 or more OPT results. In most cases, the OPT sample

nd the two-gene positive samples were the same type; when the sample

ype was different, it was either lower or upper in the respiratory tract.

mong the 140 other patients, 36 (26%) had a known positive SARS-

oV-2 serology – 19 had a negative serology. Among the 104 remaining

atients, 20 (19%) had a chest CT-scan in favour of COVID-19 – 18 had a

egative CT-scan. Globally, among the 264 patients with an OPT result,

80 were classified as probable COVID-19 (68%). 

The Ct values were not statistically different between patients clas-

ified as "probable COVID-19" and the other OPT patients. 

The overall positivity and single gene positivity rates varied accord-

ng to the different stages of the epidemic ( Fig. 1 ). The overall positivity

ate was of 51% in the second half of March and progressively dropped

o 1.9% in the second half of July. The single gene positivity rate was

f 3.1% in the second half of March, increased up to 31.8% in the first

alf of May and remained between 13.3 and 27.9% until July. 

. Discussion 

The main RT-PCR assays used for SARS-CoV-2 diagnostic amplify at

east two viral target genes, but in some cases only one gene is amplified.

he frequency of OPT results was 11% of positive RT-PCR samples and

.5% of all RT-PCR results done between March and August 2020. 

Sixty-eight percent of the patients with an OPT result were classi-

ed as probable COVID-19, found mainly by a previously double target

ositive RT-PCR and were probably at a late stage of infection with a

ow viral excretion. SARS-CoV-2 RNA shedding can be evidenced until
2 
ay 83 in some patients [6] . Indeed, our results show that the single

arget positivity rate increases during the study period with 3.1% at the

eginning of the epidemic and 31.8% at the end of the first wave. Tests

ere performed mainly on symptomatic patients at the beginning of the

pidemic. Later on, the number of tests performed on asymptomatic pa-

ients increased in a context of large testing. OPT results on Cepheid

ere recently studied [7] : 34.1% of studied patients had a previous

iagnosis of COVID-19, 18% had COVID-19 symptoms and some had

bnormalities at chest CT-scan. The authors mention the fact that OPT

esults are very often and probably associated with prolonged infection.

The SARS-CoV-2 serology contributed to classify the COVID-19 in-

ection status in only 26% of patients that had not been detected by a

ositive double target RT-PCR but most of the patients had no available

erology. The Abbott Architect sensitivity was reported at 82.4% 10 days

fter symptom onset and at 100% 17 days after symptom onset [8] and

here is a percentage of false negative of about 20% in asymptomatic

ubjects [9] . 

Another issue is the contagiousness of the patient. A RT-PCR test

nly detects viral RNA, not correlated with infectivity. Many infected

atients keep having positive RT-PCR tests during weeks [ 6 , 10 ], but

ontagiousness is doubtful at this point [ 6 , 11–13 ]. In contrast, an OPT

esult could also reflect a beginning viral replication before onset of

ymptoms, in which case the contagiousness will be high few days later.

rench guidelines about correlation between Ct value and probability of

xcreting infectious SARS-CoV-2 recommend considering results with a

t value earlier than 33 (32 for Roche) as “strong excretion ”, between

3 and 37 (32 and 35 for Roche) as “moderate excretion ” and later than

7 (35 for Roche) as “weak excretion ” [14] . Only one sample matched

he “strong excretion ” criteria, 7.5% the “moderate excretion ” criteria

nd 92.1% “weak excretion ”. A majority of OPT patients thus has a low

robability of being contagious. 

We have no argument enabling us to classify 84 patients as COVID-

9 positive. The OPT result could be a false positive. In PCR methods,

alse positive results are known to occur and such results in SARS-CoV-2

T-PCR are described: this can be due to the test conception (unopti-

ized primer sets [15] ) – especially in a context of rapid development,

 contamination of reagents or an improper sample handling [10] . The

epheid and Roche methods have been shown to be highly sensitive

nd specific [ 5 , 16 ] and to have a high inter method agreement [17] .

nother possibility is that these samples are true low positives, which

ight not be confirmed when another RT-PCR is performed. 

To conclude, most patients with OPT result were probable COVID-

9 cases. Clinical data were, in our study, uninformative. Some experts
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ecommend that tests with a positive result on a single target be made

egative, confirming that investigations should be continued. 
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