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ABSTRACT
Aims To date, reverse transcriptase PCR (RT- PCR) on 
nasopharyngeal swabs is the ’gold standard’ approach 
for the diagnosis of COVID-19. The need to develop 
easy to use, rapid, robust and with minimal hands- on 
time approaches are warranted. In this setting, the Idylla 
SARS- CoV-2 Test may be a valuable option. The aim 
of our study is to evaluate the analytical and clinical 
performance of this assay on previously tested SARS- 
CoV-2 people by conventional RT- PCR based approach in 
different settings, including initial diagnosis and clinical 
follow- up.
Methods To evaluate the sensitivity and specificity 
of the Idylla SARS- CoV-2 Test, we retrieved 55 
nasopharyngeal swabs, previously analysed by a fully 
validated assay, from symptomatic patients or from 
people who have been in close contact with COVID-19 
positive cases. Discordant or high discrepant cases were 
further analysed by a third technique. In addition, a 
second subset of 14 nasopharyngeal swab samples with 
uncertain results (cycle threshold between 37 and 40), 
by using the fully validated assay, from patients with viral 
infection beyond day 21, were retrieved.
Results Overall, Idylla showed a sensitivity of 93.9% 
and a specificity of 100.0%. In addition, in the additional 
14 nasopharyngeal swab samples, only five (35.7%) 
featured a positive result by the Idylla SARS- CoV-2 Test.
Conclusions We demonstrated that the Idylla SARS- 
CoV-2 Test may represent a valid, fast, highly sensitive 
and specific RT- PCR test for the identification of SARS- 
CoV-2 infection.

INTRODUCTION
The COVID-19 caused by the SARS- CoV-2 was 
first identified in Wuhan (Hubei region, China) 
at the end of 2019.1 2 The infection has rapidly 
spread all over the world, and the pandemic status 
was determined by the WHO on 11 March 2020.3 
At the time of writing (12 February 2021), more 
than 107 million people have been infected by 
SARS- CoV-2 with more than 2 million deaths, 
worldwide.4 Overall, SARS- CoV-2 is a betacoro-
navirus, enveloped, positive- sense, single stranded 
RNA virus from the Coronaviridae family.5 6 The 
viral genome, composed by about 30 000 nucleo-
tides, contains genes encoding for nucleocapsid (N), 
envelop (E), membrane (M), internal (I) and spike 
(S) structural proteins and two open reading frame 

genes (ORF1a and ORF1b) encoding for 16 non- 
structural proteins including the RNA- dependent 
RNA polymerase.7 The ‘gold standard’ for the diag-
nosis of COVID-19 is reverse transcriptase PCR 
(RT- PCR) on nasopharyngeal swabs.8 9 However, 
despite the high sensitivity and specificity, several 
limitations affected the routinely performance of 
this diagnostic tool. In particular, highly trained 
personnel is required. In addition, a complex infra-
structure is mandatory to manage hundreds or thou-
sands of daily testing while contemporary reducing 
personnel biological risks exposure. Finally, it is 
fundamental to mediate between the necessities to 
batch a minimum number of testing samples while 
giving the results as quickly as possible (within 
24 hours). In order to overcome these limita-
tions, several efforts have been spent to develop 
novel, easy to use, rapid, robust and with minimal 
hands- on time requirements diagnostic tools.10 In 
this setting, the fully automated RT- PCR Idylla 
platform (Biocartis NV, Mechelen, Belgium) may 
be a valuable solution. This technology enables a 
rapid, robust, sensitive and specific approach useful 
to reduce the risk of sample cross- contamination 
and personnel exposure to high risk specimens.11 
As previously reported, the Idylla platform has been 
successfully adopted by our molecular predictive 
laboratory at the Department of Public Health of 
the University of Naples Federico II for predictive 
purposes in advanced stage solid tumour patients 
during the healthcare emergency.12 Besides the 
predictive role, a novel cartridge (see the Mate-
rials and methods section) to assess the infectious 
SARS- CoV-2 status has been developed by Biocartis 
NV.13

In the present study, our aim is to evaluate 
the analytical and clinical performance of this 
novel disposable cartridge on previously tested 
SARS- CoV-2 people by conventional RT- PCR based 
approach in different settings, including initial diag-
nosis and clinical follow- up.

MATERIALS AND METHODS
Study design
This study was designed to evaluate the efficiency 
of Idylla SARS- CoV-2 Test to identify SARS- CoV-2 
viral RNA. To this end, we have retrieved from the 
archive of the Clinical Pathology Laboratory at 
the Department of Translational Medical Sciences, 
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University of Naples Federico II, 55 nasopharyngeal swabs 
that had been collected and preserved in sterile viral medium 
Universal Transport Medium (UTM, Copan Diagnostic, Brescia, 
Italy) from symptomatic patients or from people who have been 
in close contact with COVID-19 positive cases. These latter, 
had previously been tested by a fully validated assay (Real- Time 
SARS- CoV-2 kit, #09N77-095, Abbott Laboratories, Chicago, 
Illinois, USA) which detect the RdRP and the N gene of the 
SARS- CoV-2, that had been Food and Drug Administration 
authorised for the emergency use, featuring a complete analysis 
run of 6 hours on average. To assess sensitivity and specificity 
of the Idylla SARS- CoV-2 Test against the Abbott Real- Time 
SARS- CoV-2 kit, samples, including positive (n=35) and nega-
tive (n=20) nasopharyngeal swabs, were retested by the Idylla 
SARS- CoV-2 Test. Cases showing discrepant results and lack of 
agreement between Idylla SARS- CoV-2 Test and Abbott Real- 
Time SARS- CoV-2 kit, were further analysed by a third technique 
(RealStar SARS- CoV-2 RT- PCR Kit, Altona Diagnostics GmbH, 
Hamburg, Germany). In addition, with the aim to evaluate the 
adoption of the Idylla SARS- CoV-2 Test to end the quarantine, 
a second subset of 14 nasopharyngeal swab samples with uncer-
tain results (cycle threshold (Ct) between 37 and 40), by using 
Abbott Real- Time SARS- CoV-2 assay, from patients with viral 
infection beyond day 21, were retrieved. In all these instances, 
a third methodology (RealStar SARS- CoV-2 RT- PCR Kit) was 
also adopted.

Abbott Real-Time SARS-CoV-2 kit
At the Clinical Pathology Laboratory at the Department of 
Translational Medical Sciences, University of Naples Federico 
II, nasopharyngeal swabs are routinely analysed by using Abbott 
Real- Time SARS- CoV-2 kit, as described in the instructions of 
the manufacturer, on the Alinity platform. Briefly, 800 µL of 
UTM were required. Results were considered as positive when 
the Ct value on N and/or on ORF1b genes was equal or less than 
37.14

Idylla SARS-CoV-2 Test
The Idylla SARS- CoV-2 Test is a fully automated RT- PCR system 
that adopts disposable cartridges. Briefly, 200 µL of UTM were 
directly pipetted into the SARS- CoV-2 Test cartridge. Via micro-
fluidic channels, RNA was extracted after cell lysis performed 
by a combination of HIFU, enzymatic/chemical digestion, and 
heat. The extracted RNA was converted in complementary 
DNA (cDNA) by the RT enzyme and it was then transported 
into five PCR chambers for amplification. Here, there are dried 
primers and probes designed to detect two N and three ORFb1 
target regions. This is a fluorescent- based assay allows to detect 
two SARS- CoV-2 RNA targets such as N gene (nucleocapsid 
phosphoprotein gene) and ORF1b region, they are covered by 
five PCR targets (two N and three ORF1b targets). In addition, 
each amplification chamber the amplification of MS2 Bacterio-
phage is adopted as an internal control, to monitor that RNA 
extraction and amplification steps have been correctly carried 
out into the cartridge.

After 90 min run, the final report is displayed on the Idylla 
console as ‘positive’, ‘negative’ or ‘not valid’. As a general rule, 
a positive result requires at least two N amplified targets (with 
a Ct value ≤41.9) and/or at least one or more ORF1b amplified 
targets (in this case a Ct value cut- off is not required, due to the 
very high specificity of this gene amplification). Negative results 
indicate the absence of SARS- CoV-2 target amplification.

RealStar SARS-CoV-2 RT-PCR kit
RealStar SARS- CoV-2 RT- PCR Kit is a RT- PCR based tech-
nology that enabling the qualitative detection of target regions in 
SARS- Cov-2 E and S genes, has been adopted following manu-
facturer instructions.

RESULTS
Overall, Idylla assay generated valid results in almost all anal-
ysed samples (96.4%, 53/55). Interestingly, among successfully 
analysed cases, a 96.2% concordance rate (51/53), between the 
Idylla SARS- CoV-2 Test and the Real- Time SARS- CoV-2 kit, 
has been obtained. Of note no false positive results have been 
reported by the Idylla SARS- CoV-2 Test (specificity 100.0%) 
(table 1). Conversely, in only two (6.1%, 2/33) cases Idylla did 
not detect SARS- CoV-2 (Ct 34.73 and 36.11 with the gold stan-
dard technology) suggesting a possibility of a false negative result 
(figure 1) (online supplemental table 1). In only one case this 
possibility was suggested by the detection of the virus by the 
Altona assay. In addition, in five cases (#1, #16, #25, #30 and 
#31) with a high discrepancy between the standard technology 
and the Idylla SARS- CoV-2 Test in terms of Ct and quantifi-
cation cycle (Cq), respectively, the third methodology (Altona 
assay) confirmed in all instances a positive result (online supple-
mental table 2). Of note, in the supplementary 14 nasopharyn-
geal swab samples taken after 21 days from the first positive 
nasopharyngeal swab showing an uncertain result with Abbott 
Real- Time SARS- CoV-2 assay, only five (35.7%) featured a posi-
tive result by the Idylla SARS- CoV-2 Test (online supplemental 
table 3). Interestingly, in the vast majority of analysed samples 
(11/14, 78.6%) the adoption of a third methodology (RealStar 
SARS- CoV-2 RT- PCR Kit) confirmed the Idylla SARS- CoV-2 
Test results (online supplemental table 3). Conversely, three posi-
tive Idylla SARS- CoV-2 Test cases were classified as ‘uncertain’ 
(n=2) or ‘negative’ (n=1) with the third methodology (online 
supplemental table 3).

DISCUSSION
Our study demonstrated that the Idylla Test is a sensitive, 
specific, easy to use and rapid assay for SARS- CoV-2 detection in 
nasopharyngeal swabs. In particular, in our experience the Idylla 
SARS- CoV-2 Test was able to reach a specificity of 100.0% and 
a sensitivity of 93.9% by comparing the results with a reliable 
reference technology. Only two cases showed discrepancies with 
Idylla assay being negative. These cases may represent true false 
negative cases although is not possible to rule- out technical issues 
related to the thawing of archival frozen nasopharyngeal swabs.

In the difficult time of COVID-19 pandemic, there is an 
urgent need of rapid and automated tests for the detection of 
SARS- CoV-2 infection. In fact, RT- PCR requires several dozen 
or even hundreds of samples to be grouped in batches to be 
tested in parallel, with a delay in results (6–24 hours). In this 
setting, it is key the employment of rapid assays for urgent cases, 
such as the characterisation of the COVID-19 status before an 
emergency surgery or in a vaginal delivery. The possibility to 

Table 1 Comparison between the results of the Idylla SARS- CoV-2 
Test and the results of routine Abbott Real- Time SARS- CoV-2 assay

Idylla SARS- CoV-2 Test

Positive Negative Total

Abbott Real- Time
SARS- CoV-2

Positive 31 2 33

Negative 0 20 20

Total 31 22 53
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quickly process selected cases represents an advantage in clin-
ical practice that has led the Idylla technology to be widespread 
for mutational testing in oncological patients. Indeed, this auto-
mated molecular technology is often present in molecular labo-
ratories dealing with oncological procedures which represents 
also an opportunity to apply rapid assay to select the patients 
with COVID-19.

To date, several tests and technologies have been developed 
for the diagnosis of SARS- CoV-2 infection.15–18 However, 
in particular to reduce hands- on time, potential exposure to 
SARS- CoV-2 infected samples and to reduce the risk of sample 
cross- contamination, it is mandatory to draw the attention to 
fully automated technologies. In this setting, the fully automated 
Idylla platform may represent a valid diagnostic tool. During 
the COVID-19 pandemic, a technological shift towards fully 
automated platform due to laboratory personnel reduction to 
cope the spread of virus has been reported. In a single and a 
multicentre experience coordinated by the Molecular Predictive 
Pathology Laboratory at the Department of Public Health of 
the University of Naples Federico II, fully automated platforms, 
such as Idylla, may significant simplify predictive molecular 
testing, while contemporary ensuring safety and cost- effectively 
management of laboratory staff.12 19 Recently, the novel Idylla 
SARS- CoV-2 Test has been developed.13 Overall, the Idylla 
system adopted a console computer that can be associated with 
up to eight separately operating instruments. Each separately 
operating instruments can process disposable cartridges able to 
perform viral RNA extraction, retrotranscription, amplification 

and data analysis in about 90 min.13 Interestingly, this assay has 
recently obtained the CE- IVD mark with a lower limit of detec-
tion for viral genomic of 500 copies/mL.13 In our experience, 
among 53 successfully analysed cases, only two ‘false negative’ 
results have been reported by the Idylla SARS- CoV-2 Test. 
Overall, these cases were further analysed by another RT- PCR 
assay (Altona RealStar SARS- CoV-2 RT- PCR Kit).20 This latter 
was able to analyse target regions in E and S genes. Interestingly, 
with this RT- PCR approach a negative and undetermined results 
have been reported (online supplemental table 1). In addition, in 
five cases (#1, #16, #25, #30 and #31) with a high discrepancy 
between the standard technology and the Idylla SARS- CoV-2 
Test in terms of Ct and Cq, respectively, the third methodology 
(Altona assay) confirmed a positive result (online supplemental 
table 2). However, it should be borne in mind that these discrep-
ancies may related to adoption a of a fluorescence threshold by 
using Abbott technology, whereas the Idylla SARS- CoV-2 calcu-
lates the Cq based on normalised amplification curves. In this 
study, we have selected only positive cases within a Ct equal 
or less than 37. Interestingly, it has been reported that positive 
amplification with a Ct value >37 in patients with a viral infec-
tion beyond day 21, may be not able to spread the virus.21 To 
this end, in a selection of 14 nasopharingeal swabs belonging to 
patients with viral infection beyond day 21 and tested as uncer-
tain by Abbott Real- Time SARS- CoV-2 kit, only 5 (35.7%) out 
of 14 nasopharyngeal swabs featured a positive result by the 
Idylla SARS- CoV-2 Test. These data may arise interest for the 
adoption of the Idylla SARS- CoV-2 Test to end the quarantine. 

Figure 1 Graphical comparison between cycle threshold (Ct) (Abbott) versus quantification cycle (Cq) (Idylla) for N and ORF1b gene amplification.
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Of note, in the vast majority of these samples (11/14, 78.6%) 
the adoption of a third methodology (RealStar SARS- CoV-2 
RT- PCR Kit) confirmed the Idylla SARS- CoV-2 Test results 
(online supplemental table 3). Conversely, only three positive 
Idylla SARS- CoV-2 Test cases were classified as ‘uncertain’ 
(n=2) or ‘negative’ (n=1) with the third methodology (online 
supplemental table 3).

However, despite the encouraging results, several limitations 
affected this pilot study. In particular, the number of analysed 
samples may be extremely low to better assess the sensitivity 
and specificity of this novel assay. Thus, further investigation is 
required to assess whether the Idylla SARS- CoV-2 Test may be 
useful to further analyse cases with undetermined and unclear 
results (Ct between 37 and 40) that requires a rapid evaluation. 
In these cases, the Idylla SARS- CoV-2 Test may be considered a 
component of a diagnostic algorithm that exploits both conven-
tional and automated RT- PCR platforms.

In conclusion, we demonstrated that the Idylla SARS- CoV-2 
Test may represent a valid, fast, highly sensitive and specific 
RT- PCR test for the identification of SARS- CoV-2 infection.

Take home messages

 ► To date, reverse transcriptase PCR (RT- PCR) on 
nasopharyngeal swabs is the ‘gold standard’ approach for the 
diagnosis of COVID-19.

 ► There is a urgent need to develop easy to use, rapid, robust 
and with minimal hands- on time approaches.

 ► In this setting, the Idylla SARS- CoV-2 Test may be a valuable 
option.

 ► We demonstrated that the Idylla SARS- CoV-2 Test may 
represent a valid, fast, highly sensitive and specific RT- PCR 
test for the identification of SARS- CoV-2 infection.
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