
LIAISON® MDX - Simplexa™ COVID-19 Direct
Background Characteristics 
The DiaSorin Molecular Simplexa™ COVID-19 
Direct real-time RT-PCR assay is intended for use 
on the LIAISON® MDX instrument for the in vitro 
qualitative detection of nucleic acid from severe 
acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) in bronchoalveolar lavage (BAL), nasal swabs 
(NS), nasal wash/aspirate (NW), nasopharyngeal 
swabs (NPS) or saliva specimens from individuals 
suspected of COVID-19 by their healthcare provider. 
The Simplexa™ COVID-19 Direct assay is an aid in 
the diagnosis of SARS-CoV-2 infection.

The solution includes: the Simplexa™ COVID-19 
Direct kit, the LIAISON® MDX instrument (with 
LIAISON® MDX Studio Software), the Direct 
Amplification Disc and the associated accessories.

LIAISON® MDX: The intuitive LIAISON® MDX studio 
software integrates total workflow control with 
data QC and final result interpretation. Experience 
running individual assay targets or the flexibility of 
multiple assays in one run using the multiple assay 
suite featured in software 2.0* and higher.

Direct Amplification Disc: An 8-well disc that 
enables the direct amplification of a sample without 
the need for DNA/RNA extraction. 

Simplexa™ COVID-19 Direct kit: The kit contains 
the reaction mix in 24 single use vials which are 
ready to use. For each sample to be analyzed, 
the entire content of a single vial is transferred in 
one wedge of the disc, followed by the pipetting 
of the primary sample (BAL, NS in viral transport 
media, nasal wash/aspirate, NPS in viral transport 

media, or saliva). The need for traditional extraction 
is bypassed with the benefit of a rapid sample-
to-answer turnaround time (90 minutes). It also 
reduces the risk of error with a stremlined workflow, 
single-use reagents, and extraction-free chemistry 
ultimately enabling proper diagnostic and treatment 
decision making.

Studies have shown that saliva is a reliable tool to 
detect SARS-CoV-2 and is a non-invasive alternative 
to nasopharyngeal swabs.10 Recently, DiaSorin 
Molecular CE marked the Simplexa™ COVID-19 
Direct assay for the addition of saliva specimens. 
This new specimen claim enables additional 
flexibility for laboratories to increase capacity, 
overcome ongoing bottlenecks, and better manage 
worldwide swab and transport media shortages 
to detect SARS-CoV-2 RNA in patients suspected of 
COVID-19 infection. The patient’s self-collection of 
their saliva sample in a healthcare setting is simple, 
easy, and non-invasive and reduces the potential 
risk of COVID-19 exposure for those at the forefront 
of patient care. 

The quality of treatment starts with diagnosis.



Both of the regions chosen for the test design are 
specific for the SARS-CoV-2. The S gene encodes the 
spike glycoprotein of the SARS-CoV-2 (COVID-19 virus), 
while the ORF1ab region encodes well-conserved non-
structural proteins and therefore is less susceptible 
to recombination. An RNA internal control is used to 
detect RT-PCR failure and/or inhibition.

ORF1 ab S IC Result
+ + ± COVID-19 detected
+ - ± COVID-19 detected
- + ± COVID-19 detected
- - + Negative
- - - Invalid

The Simplexa™ COVID-19 Direct is validated for: 
• Bronchoalveolar lavage (BAL) undiluted or 

diluted 1:1 (v/v) in a mucolytic such as Remel 
Sputasol. 

• Nasopharyngeal swabs (NPS) or nasal swabs 
(NS) in approximately 3 mL of Universal 
Transport Media (UTM, Copan), Universal Viral 
Transport (UVT, BD), Remel M5, Remel M6, 
Copan ESwabTM (Liquid Amies), Copan MSwab, 
Mwe Sigma Transwab®, Mwe Sigma Virocult®, 
Puritan UniTrans-RT® Transport System or 0.9% 
Sodium Chloride. 

• Nasal wash/aspirate undiluted.

• Saliva specimens collected into sterile specimen 
collection cups or 5mL tubes and then diluted 
1:1 (v/v) with saline (0.9% Sodium Chloride).

Clinical Performance1

The clinical performance of Simplexa™ COVID-19 
Direct assay was established in multi-site clinical 
evaluation. Fresh clinical NPS specimens were 
tested with the Simplexa™ COVID-19 Direct assay 
at two (2) different clinical sites from February 2020 
to April 2020. For each of the sites, an established 
comparator was used. Sites 1 and Site 2 used two 
different comparators. Negative NS or NW specimens 
individually collected and positive contrived NS or NW 
specimens were tested internally with the Simplexa™ 
COVID-19 Direct assay in April or May 2020. Positive 
contrived NS or NW samples were prepared by spiking 
heat-inactivated viral particles, strain 2019-nCoV/
USA-WA1/2020 (ATCC® VR-1986HK™), into individual 
negative NS or NW specimens. Fresh BAL clinical 

specimens, diluted 1:1 with Sputasol, were tested with 
the Simplexa™ COVID-19 Direct assay at one clinical 
site using an established comparator. Overall, 100% 
agreement was found on 187 (60 positive and 127 
negative) clinical NPS specimens from the two (2) sites 
in Italy, 60 (30 positive and 30 negative) contrived NS 
specimens at an internal site, and 18 (11 positive and 7 
negative) clinical BAL specimens at one (1) site in Italy. 
A 96.7% agreement was found on 30 positive contrived 
and 100% agreement was found for 30 negative NW 
samples at an internal site. Individually collected 
negative saliva specimens and positive contrived saliva 
specimens were tested internally with the Simplexa™ 
COVID-19 Direct assay. Positive contrived saliva 
specimens were prepared by spiking heat-inactivated 
viral particles, strain 2019-nCoV/USA-WA1/2020 
(ATCC® VR-1986HK™), into individual negative saliva 
specimens. One-hundred percent (100%) positive and 
negative percent agreement was observed.

ANALYTICAL SENSITIVITY/LOD1

The Limit of Detection (LoD) for NPS was determined 
to be the lowest detectable concentration of 
quantitated extracted viral genomic RNA (copies/mL) 
at which ≥ 95% of all replicates test positive. Initially, 
the tentative LoD was identified with serial dilutions 
of the characterized SARS-CoV-2 viral genomic RNA in 
UTM with RNasin tested in five (5) replicates during 
design and development. The lowest concentration 
at which all replicates were positive was interpreted 
as the tentative LoD. The LoD was then confirmed by 
testing forty eight (48) replicates with concentrations 
at the tentative limit of detection. The final LoD was 
confirmed to be the lowest concentration resulting in 
positive detection with a minimum 95% positivity. 
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The final LoD for NPS, according to the assay results 
interpretation, is 500 copies/mL.

The Limit of Detection (LoD) for NS was determined to 
be the lowest detectable concentration of inactivated 
titered COVID-19 viral particles, strain 2019-nCoV/
USA-WA1/2020, at which ≥ 95% of all replicates 
tested positive according to the results interpretation 
algorithm in pooled negative nasal swab specimens 
in UTM. Initially, the tentative LoD was identified 
with serial dilutions of the viral particles tested 
in four (4) replicates. The lowest concentration at 
which all replicates were positive was interpreted as 
the tentative LoD. The LoD was then confirmed by 
testing twenty (20) replicates with concentrations 
at the tentative limit of detection. The final LoD was 
confirmed to be the lowest concentration resulting in 
positive detection with a minimum 95% positivity. 

The final LoD for NS, according to the assay results 
interpretation, is 242 copies/mL.

The Limit of Detection (LoD) for NW was determined to 
be the lowest detectable concentration of inactivated 
titered COVID-19 viral particles, strain 2019-nCoV/USA-
WA1/2020, at which ≥ 95% of all replicates tested positive 
in pooled negative NW specimen matrix. Initially, the 
tentative LoD was identified with serial dilutions of the 
viral particles tested in four (4) replicates. The lowest 
concentration at which all replicates were positive 
was interpreted as the tentative LoD. The LoD was 
then confirmed by testing twenty (20) replicates with 
concentrations at the tentative limit of detection. The 
final LoD was confirmed to be the lowest concentration 
resulting in positive detection with a minimum 95% 
positivity.

The final LoD for NW, according to the assay results 
interpretation, is 500 copies/mL.

The Limit of Detection (LoD) for BAL was determined to 
be the lowest detectable concentration of inactivated 
titered COVID-19 viral particles, strain 2019-nCoV/
USA-WA1/2020, at which ≥ 95% of all replicates tested 
positive in pooled negative BAL matrix. Initially, the 
tentative LoD was identified with serial dilutions of the 
viral particles tested in four (4) replicates. The lowest 
concentration at which all replicates were positive 
was interpreted as the tentative LoD. The LoD was 
then confirmed by testing twenty (20) replicates with 
concentrations at the tentative limit of detection. The 
final LoD was confirmed to be the lowest concentration 
resulting in positive detection with a minimum 95% 
positivity.

The final LoD for BAL, according to the assay results 
interpretation, is 1208 copies/mL.

`

The Limit of Detection (LoD) for saliva was 
determined to be the lowest detectable concentration 
of inactivated titered COVID-19 viral particles, strain 
2019-nCoV/USA-WA1/2020, at which ≥ 95% of all 
replicates tested positive in pooled negative saliva 
matrix. Initially, the tentative LoD was identified 
with serial dilutions of the viral particles tested 
in four (4) replicates. The lowest concentration at 
which all replicates were positive was interpreted 
as the tentative LoD. The LoD was then confirmed 
by testing twenty (20) replicates with concentrations 
at the tentative limit of detection. The final LoD was 
confirmed to be the lowest concentration resulting in 
positive detection with a minimum 95% positivity.

The final LoD for saliva, according to the assay results 
interpretation, is 2000 copies/mL.

ANALYTICAL SENSITIVITY AND 
CLINICAL INTERPRETATION
Viral loads in COVID-19 patients have been studied 
and reported in the literature and show high values, 
between 103 and 1011 copies/ml. The most recent
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pre-print work  led by the Yale School of Public Health and 
conducted at Yale New Haven Hospital on 44 patients 
hospitalized for and 98 health care workers, shows viral 
loads in NPS greater than 1000 copies / ml with peak 
in the course of the disease2. Data on asymptomatic 
patients are still limited, as well as data on the clinical 
significance of very low positivity. A work by La Scola et 
al4 (Méditerranée Infection University Hospital Institute 
in Marseille) concludes that individuals with low viral 
loads (Ct> 34 with their LDT system) are not infectious. 
In this regard, CDC4 underlines the discontinuation of 
isolation based on symptoms and not on molecular 
positivity in the update of May 3, 2020 (https://
www.cdc.gov/coronavirus/2019-ncov/community/
strategy-discontinue- isolation.html? deliveryName 
= USCDC_2067-DM27395). The correlation between 
high Ct values and active viral replication has not yet 
been defined. Although positive patients can produce 
positive PCR results for up to 6 weeks5, it is not known 
whether these positive PCR samples represent the 
presence of an infectious virus.

REACTIVITY/INCLUSIVITY1

An in silico inclusivity analysis of the Simplexa™ 
COVID-19 Direct primers and probes was performed. All 
primer sets designed for detection of the ORF1ab and S 
gene were tested against the complete available SARS-
CoV-2 genome sequence. The analysis demonstrated 
that the regions recognized by the designed primers 
and probes have 100% homology with all available 
SARS-CoV-2 sequences from the National Center for 
Biotechnology Information (NCBI) and Global Initiative 
on Sharing Avian Influenza Data (GISAID) databases/
databanks.

CROSS-REACTIVITY1

Cross-reactivity of the Simplexa™ COVID-19 Direct 
assay was evaluated using both in silico analysis and 
by testing whole organisms or purified nucleic acid 
from other organisms. Test specimens for laboratory 
testing were prepared by spiking cultured isolates/
inactivated organisms/purified nucleic acids (whole 
genome) (i.e., a minimum of 106 CFU/mL or higher 
for bacteria and 105 TCID50/mL or PFU/mL or higher 
for viruses) into negative matrix (NPS in UTM) and 
determining cross reactivity based on three replicates. 
RNasin® was added to UTM for specimens containing 
extracted RNA. 

No cross-reactivity was observed for the organisms 
tested including coronaviruses other than SARS-
CoV-2.

POTENTIAL INTERFERING SUBSTANCES1

Potential interfering substances from respiratory 
specimens were tested for ability to generate false 
negative results using samples containing the extracted 
viral RNA at 3x LoD in nuclease free water. Testing was 
performed with 3 replicates per substance.

No interference was observed with systemic 
antibacterial, Antibiotic nasal ointment, Nasal 
corticosteroids, Nasal gel, Homeopathic allergy relief 
medicine, Nasal spray or drops, Cold Eeze (Throat 
lozenges, Oral anesthetic and analgesic), Anti-viral 
drug, Mucin, and Whole blood.

PUBLICATIONS
Recent studies and results are summarized here:

1. Comparison of four molecular in vitro diagnostic 
assays for the detection of Sars-CoV-2 in 
nasopharyngeal specimens - Zhen et al, Journal of 
Clinical Microbiology, April 2020 - Northwell Health 
New York, USA6.
• Samples involved in the study: 104 NPS from 

symptomatic patients.
• Methods: Simplexa™, Genmark, CDC, Hologic.
• Results: 

• Simplexa™: 100% sensitivity 100% specificity; 
CDC and Hologic: 100% sensitivity, 98% and 
96% specificity respectively; Genmark: 93% 
sensitivity 100% specificity.

• An analytical comparison was also conducted 
by testing serial dilutions of synthetic RNA with 
the 4 methods in parallel and Simplexa™ was 
found to be 1 more Log sensitive than CDC.

2. Rapid and sensitive detection of SARS-CoV-2 RNA 
using the Simplexa ™ COVID-19 Direct assay - Bordi 
et al, Journal of Clinical Virology, May 2020 - IRCCS L. 
Spallanzani Rome and IRCCS Policlinico San Matteo 
Pavia7.
• Samples: 278 NPS and Nasal swabs, 33 BAL, from 

symptomatic patients.
• Methods: Simplexa™, WHO Corman.
• Results: 100% sensitivity and 100% diagnostic 

specificity (WHO Corman missed 8 positives that 
were detected by Simplexa™).
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3. Comparison of Commercially Available and 
Laboratory Developed Assays for in vitro Detection 
of SARS-CoV-2 in Clinical Laboratories - Lieberman et 
al, Journal of Clinical Microbiology, April 20208.
• Samples: 169 nasopharyngeal swabs.
• Methods: Simplexa™, Cepheid, Hologic Panther, 

Roche Cobas all evaluated versus CDC based LDT.
• Results: 

• 100% specificity for all assays.
• CDC-based LDT versus Hologic Panther Fusion: 

Panther Fusion RUO and EUA assays were 
slightly less sensitive than the CDC-based LDT.

• CDC-based LDT versus Simplexa™: 100% 
concordance, with lower Cts recovered by the 
DiaSorin compared to the LDT on all specimens 
(average Ct difference -2.1 [IQR -2.3 – -1.7]).

• CDC-based LDT versus Roche Cobas:  One of 
the 20 positives was not detected by the Roche 
assay.

• Five-way same-sample comparison including 
Cepheid Xpert Xpress SARS-CoV-2 assay on 16 
samples: Simplexa™ missed 2 samples very low, 
versus Cepheid:
• One amplified at 37.5 Ct, resulted positive 

by Simplexa™ after repetition.
• One amplified at 42.7 Ct in one of the two 

genes, which also by CDC-based LDT was 
amplified in one gene out of two at >37 Ct.

• Both samples were from patients in process 
of clearing the virus.

4. Clinical Evaluation and Utilization of Multiple 
Molecular In Vitro Diagnostic Assays Testing 
Platforms for the Detection of SARS-CoV-2 - Cradic et 
al. - Ohio Health, Ohio, USA9.
• Comparison 1 = 310 NPS from symptomatic patients 

tested in parallel with Simplexa™ and Abbott ID 
Now; 100% specificity for both, 100% sensitivity for 
Simplexa™ and 86% for Abbott.

• Comparison 2 = 184 NPS from symptomatic 
patients tested in parallel with Simplexa™, Abbott 
ID Now and Roche Cobas 6800; specificity 100% for 
both, sensitivity 100% for Simplexa and Roche, 91% 
for Abbott.

• An analytical comparison was also performed 
by testing serial dilutions of 1 positive sample: 
Simplexa™ and Cepheid are comparable, 1 Log less 
sensitive than Roche and 1 Log more sensitive than 
Abbott ID NOW.

5. Frequency and duration of SARS-CoV-2 shedding 
in saliva samples assessed by a modified commercial 
rapid molecular assay - Capobianchi, et al. - National 
Institute for Infectious Diseases “L. Spallanzani” IRCCS, 
Rome, Italy10.
• The assay was used to test 337 Oral Fluid (OF) 

and NPS specimens collected in parallel from 164 
hospitalized patients; 50 bronchoalveolar lavage 
(BAL) specimens from a subgroup of severe 
COVID-19 cases were also analysed.

• Simplexa™ COVID-19 Direct assay applied to OF 
has high analytical sensitivity and specificity, similar 
to that observed for NPS; in addition the rate of 
detection of SARS-CoV-2 in OF by the Simplexa™ 
COVID-19 Direct assay is similar to that of a 
standard test, based on Corman’s protocol, and Ct 
values from both tests are highly correlated.
• Using Simplexa™ COVID-19 Direct on OF matrix, 

100% analytical detection down to 1 TCID50/mL 
(corresponding to 4 x 103 copies (cp)/mL) was 
observed. No cross reaction with other viruses 
transmitted through the respiratory toute was 
observed. 

• Results from testing on paired OF, NPS and BAL 
samples by Simplexa™ COVID-19 Direct assay 
showed almost perfect concordance for virus 
detection, and high correlation of Ct values.
• Parallel testing of 337 OF and NPS samples 

showed highly concordant results (k= 0.831; 95 
% CI = 0.771–0.891), and high correlation of Ct 
values (r = 0.921; p < 0.0001). High concordance 
and elevated correlation was observed also 
between OF and BAL.

• The Simplexa™ COVID-19 Direct assay detected 
prolonged oral shedding of SARS-CoV-2 60 days 
since symptom onset (DSO), which continued at 
least as long as nasopharyngeal shedding did. 

• OF specimens offer an option for self-sampling, 
especially in situations where other specimens are 
dicult to obtain.

CONCLUSIONS
The Simplexa™ COVID-19 Direct assay has proven to 
be, as referenced in peer reviewed published clinical 
comparison studies, a valid aid in detecting the 
presence of SARS-CoV-2 in a reliable and simple way, 
thus responding to clinical needs by supporting the 
timely diagnosis of COVID-19.

The quality of treatment starts with diagnosis.
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*If using LIAISON® MDX Studio Software versions prior to 2.2, do not use multiple lots of the 

same product.
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