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We are dedicated to developing and providing high quality and cutting-edge biological sam-

ple collection products for human genomics, infectious diseases, environmental and forensic            

applications, along with automated workflow solutions. Copan’s innovative approach enables 

an ever-expanding community of laboratories, scientists and institutions to benefit from an 

accessible sample collection that guarantees reliable quality performance.

Our goal is to continue this innovation by providing products, customized services, and prime 

solutions to improve patients’ health and wellness.

Following the first reports of COVID-19 by China in December 2019, more than 121 millions 

of cases and 2 milions deaths have been reported globally, by March 2021. SARS-CoV-2, the 

virus responsible for the disease which has been declared a pandemic by the World Health                   

Organization (WHO) on 11th March 2020, is the third coronavirus to cross species from animals                    

to humans and cause a severe respiratory disease after SARS-CoV in 2003 MERS-CoV in 2012. 

Symptoms of SARS-CoV-2 infection vary in severity from mild flu-like upper respiratory symp-

toms to severe progressive respiratory failure, which requires intensive care and can lead to 

death. Asymptomatic individuals, representing a significant public health threat due to their 

unaware infectiousness, have also been reported. 

It is clear how appropriate testing protocols are then crucial to track the spread of SARS-CoV-2 

and to apply interventions as quarantine and clinical management of sick individuals. Thus, 

an accurate detection of the virus through respiratory sampling is the first essential step of this 

important diagnostic challenge. 

Our products, specifically designed for the collection and transport of viruses and other micro-

organisms, have been approved by the WHO and the CDC for the sample collection from 

suspected cases of coronavirus disease. In this booklet, you’ll find a selection of the most 

interesting independent studies where these products are used in the screening and the control 

of the SARS-CoV-2 pandemic.
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Media pairing

The perfect match

The combination of FLOQSwabs® with differ-

ent Bacteriology and Virology transport media 

expands their flexibility even further.  

Whether you have a specific collection site, 

pathogen, or downstream application in mind, 

Copan will be able to suggest the best combina-

tion to suit your needs. 

Look for the mark in all our printed material 

and online content! 

FLOQSwabs®

FLOQSwabs® are made of a solid molded plastic applicator shaft 

with a tip, which they can both vary in size and shape. Thanks to 

their patented flocked tip, FLOQSwabs® ensure a flawless specimen

collection, which expands downstream diagnostic testing capabili-

ties.

A patented technology 

Why so special?

Copan conceived the FLOQ® technology in 2003, to answer the need of healthcare professionals for a more efficient 

sample collection. The main feature of this technology is the perpendicular arrangement of the short Nylon® fibers. 
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eSwab®

The Liquid Amies-based multipurpose collection and transport 

system. Its formulation maintains the viability of aerobic, anaerobic, 

and fastidious bacteria and Chlamydia for up to 48 hours at room 

and refrigerator temperature. eSwab® is suitable for numerous 

downstream applications as gram stains, traditional culture, and 

molecular assays. 

eNAT®

We specifically designed eNAT® , our nucleic acid collection and 

preservation system, to stabilize and preserve microbial and human 

nucleic acids for applications such as  pathogen detection, predi-

ctive genetics, pharmacogenomics, HLA typing, and microbiome 

analysis. With its lysis and inactivation features, eNAT® is the rea-

dy-to-use device to quickly inactivation your sample, for a high-qua-

lity and unbiased nucleic acid yield and fast turnaround time from 

the sample to the response.

UTM®

Universal Transport Medium™ is designed for the collection, 

transport, maintenance, and preservation of Viruses, such as SARS-

CoV-2. Stable at room temperature, UTM® has been used successful-

ly for Rapid Antigen Testing, DFA, Viral Culture, and for the primary 

Molecular-based Assays. 
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SL Solution™

Our SL Solution™ is the answer to the sputum processing problem, 

as its mucolytic activity rapidly liquefies sputum without affecting 

the vitality of bacteria and fungi. Easy and ready-to-use, SL Solu-

tion™ is suitable for manual use and automatic processing with 

WASP®
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UTM® SurveillanceViral Sequencing Outbreak

Abstract

Effective public response to a pandemic relies upon accurate measurement of the extent and dynamics of an out-
break. Viral genome sequencing has emerged as a powerful approach to link seemingly unrelated cases, and large-
scale sequencing surveillance can inform on critical epidemiological parameters. Here, we report the analysis of 864 
SARS-CoV-2 sequences from cases in the New York City metropolitan area during the COVID-19 outbreak in spring 
2020. The majority of cases had no recent travel history or known exposure, and genetically linked cases were spread 
throughout the region. Comparison to global viral sequences showed that early transmission was most linked to 
cases from Europe. Our data are consistent with numerous seeds from multiple sources and a prolonged period of 
unrecognized community spreading. This work highlights the complementary role of genomic surveillance in addition 
to traditional epidemiological indicators.
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Clinical Evaluation of the Cobas SARS-CoV-2 Test and 
a Diagnostic Platform Switch during 48 Hours in the 
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UTM® DiagnosticsComparison FDA

Abstract
Laboratories are currently witnessing extraordinary demand globally for sampling devices, reagents, consumables, 
and diagnostic instruments needed for timely diagnosis of SARS-CoV-2 infection. To meet diagnostic needs as the 
pandemic grows, the U.S. Food and Drug Administration (FDA) recently granted several commercial SARS-CoV-2 tests 
Emergency Use Authorization (EUA), but manufacturer-independent evaluation data are scarce. Poljak et al. per-
formed the first manufacturer-independent evaluation of the fully automated sample-to-result two-target test cobas 
6800 SARS-CoV-2 (cobas), which received U.S. FDA EUA on 12 March 2020. The comparator was a standardized 3 hours 
SARS-CoV-2 protocol, consisting of RNA extraction using an automated portable instrument, followed by a two-target 
reverse transcription real-time PCR (RT-PCR). Cobas and the comparator showed an overall agreement of 98.1% and 
a kappa value of 0.95 on an in-house validation panel consisting of 217 well-characterized retrospective samples. The 
immediate perspective head-to-head comparative evaluation followed on 502 samples, and the diagnostic approach-
es showed an overall agreement of 99.6% and a kappa value of 0.98. A good correlation (r2 = 0.96) between cycle 
threshold values for SARS-CoV-2-specific targets obtained by cobas and the comparator was observed. These results 
showed that cobas is a reliable assay for the qualitative detection of SARS-CoV-2 in nasopharyngeal swab samples 
collected in the Universal Transport Medium System (UTM®) (Copan, Brescia, Italy). Under the extraordinary circum-
stances that laboratories are facing worldwide, a safe diagnostic platform switch is feasible in only 48 hours in the 
midst of the COVID-19 pandemic if carefully planned and executed.
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UTM® CoinfectionRespiratory Viruses Severe Cases

Abstract
COVID-19 ranges from asymptomatic to severe respiratory disease with multiorgan failure. Most severe cases of SARS-
CoV-2 infections are associated with some comorbidities and old age. However, there are patients without those risk 
factors who still develop severe disease. 
This study examines the presence of other respiratory viruses in Mexican positive cases of COVID-19, to determine if 
any coinfections were correlated with more severe manifestations of the disease. Analyzing with RT-qPCR 103 COV-
ID-19 cases for the presence of 16 other respiratory viruses, the study found that of the 14 found cases of Coinfection, 
92% never required hospitalization, even in advanced age patients. These results suggest that the Coinfection is not 
related to more severe COVID-19 symptoms. Moreover, depending on the virus involved, a coinfection status could 
even lead to a better prognosis. 

Table 3a

Symptom Total N=103 n(%) Coinfection N=14 (%)
Single Infection by 

SARS-CoV-2
N=89 n(%)

Cough 87 (84.5) 11 (78.6) 76 (85.4)

Fever 84 (81.6) 12 (86.7) 72 (80.9)

Headache 84 (81.6) 12 (85.7) 72 (80.9)
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Myalgias 72 (69.9) 11 (78.9) 61 (68.5)

Arthralgias 65 (63.1) 9 (64.3) 56 (62.9)

Odynophagia 57 (55.3) 8 (57.1) 49 (55.1)

Chills 55 (53.4) 10 (71.4) 45 (50.6)

Rhinorrhoea 51 (49.5) 10 (71.4) 42 (46.1)

Chest Pain 40 (38.8) 5 (35.7) 35 (39.3)

Dyspnoea 30 (29.1) 2 (14.3 ) 28 (31.5)

Diarrohea 23 (22.3) 6 (42.9)* 17 (19.1)

Abdominal Pain 22 (21.4) 3 (21.4) 19 (21.3)

Conjunctivitis 13 (12.6) 3 (21.4) 10 (11.2)

Adynamia 11 (10.7) 2 (14.3) 9 (10.1)

Coryza 6 (5.8) 2 (14.3) 4 (4.5)

Cyanosis 5 (4.9) 0 (0.00) 5 (5.6)

Polypnea 5 (4.9) 0 (0.00) 5 (5.6)

Dysphonia 0 (0.00) 0 (0.00) 0 (0.00)

Nasal 
Congestion

0 (0.00) 0 (0.00) 0 (0.00)

Low Back Pain 0 (0.00) 0 (0.00) 0 (0.00)
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N: total analysed samples; n: identified samples. * P<0.05.
a:The numbering of the tables has been taken from the original article

Table 4a

Symptom Total N=103 n(%) Coinfection N=14 (%)
Single Infection by 

SARS-CoV-2
N=89 n(%)

Obesity 21 (20.4) 4 (28.6) 17 (19.1)

Hypertension 19 (18.4) 4 (28.6) 15 (16.9)

Diabetes 16 (15.5) 3 (21.4) 13 (14.6)

Asthma 5 (4.9) 0 (0.00) 5 (5.6)

COPD 5 (4.9) 0 (0.00) 5 (5.6)

Chronic Kidney 
Disease

2 (1.9) 0 (0.00) 2 (2.2)

Chronic Liver 
Disease

0 (0.00) 0 (0.00) 0 (0.00)

Haemolytic  
Anaemia

0 (0.00) 0 (0.00) 0 (0.00)
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Diagnosis of Coronavirus Disease 2019: a Cross-
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UTM® Non-InvasiveSaliva Patients

Abstract
Objectives: Amid the increasing number of pandemic coronavirus disease 2019 (COVID-19) cases, there is a need for 
a quick and easy method to obtain a non-invasive sample for the detection of this novel coronavirus (severe acute 
respiratory syndrome coronavirus 2; SARS-CoV-2). We aimed to investigate the potential use of saliva samples as a 
non-invasive tool for the diagnosis of COVID-19.
Methods: From 27 March to 4 April 2020, we prospectively collected saliva samples and a standard nasopharyngeal 
and throat swab in persons seeking care at an acute respiratory infection clinic in a university hospital during the 
outbreak of COVID-19. Real-time polymerase chain reaction (RT-PCR) was performed, and the results of the two speci-
mens were compared.
Results: Two-hundred pairs of samples were collected. Sixty-nine (34.5%) individuals were male, and the median 
(interquartile) age was 36 (28-48) years. Using nasopharyngeal and throat swab RT-PCR as the reference standard, the 
prevalence of COVID-19 diagnosed by nasopharyngeal and throat swab RT-PCR was 9.5%. The sensitivity and speci-
ficity of the saliva sample RT-PCR were 84.2% (95% CI 60.4%-96.6%), and 98.9% (95% CI 96.1%-99.9%), respectively. An 
analysis of the agreement between the two specimens demonstrated 97.5% observed agreement (κ coefficient 0.851, 
95% CI 0.723-0.979; p < 0.001).
Conclusions: Saliva might be an alternative specimen for the diagnosis of COVID-19. The collection is non-invasive, 
and non-aerosol generating. This method could facilitate the diagnosis of the disease, given the simplicity of speci-
men collection and good diagnostic performance.
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of Infection & Immunity, Seoul National University Hospital Biomedical Research Institute, Seoul, Korea. 3Macrogen 
Inc., Seoul, Korea. 4Department of Internal Medicine, Incheon Medical Center, Incheon, Korea. 5Department of Labora-
tory Medicine, Seoul National University College of Medicine, Seoul, Korea. 6Precision Medicine Center, Seoul National 
University Bundang Hospital, Seongnam, Korea.

UTM® Viral CultureElectron Microscopy First Patient

Abstract

Image

The researchers isolated here SARS-CoV-2 from the oropharyngeal sample obtained from the patient with the first lab-
oratory-confirmed SARS-CoV-2 infection in Korea. Cytopathic effects of SARS-CoV-2 in the Vero cell cultures were con-
fluent three days after the first blind passage of the sample. This paper was one of the first to confirm the spherical 
shape of the virus, with a fringe reminiscent of a crown on transmission electron microscopy. Phylogenetic analyses of 
whole-genome sequences showed that it clustered with other SARS-CoV-2 reported from Wuhan.

Cytopathic effects of SARS-CoV-2 in Vero cell 
cultures and electron microscopy image of 
SARS-CoV-2. Vero cells were inoculated with 
oropharyngeal swab sample. 
(A) Vero cell cultures in negative control. 
(B) Cytopathic effects consisting of rounding 
and detachment of cells in Vero cell cultures 
3 days after the first blind passage. 
(C, D) Transmission electron microscopy im-
age of Vero cells infected with SARS-CoV-2. 
White arrow head denotes nuclear mem-
brane, black arrow head extracellular virus 
particles, and thin black arrow cytoplasmic 
vesicle including virus components (C). 
Thick black arrow denotes magnified virus 
particles with crown-like spikes (D).
SARS = severe acute respiratory syndrome, 
CoV = coronavirus.
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UTM® TransporteSwab® Collection

Abstract
A proper COVID-19 screening strategy relies on the availability of appropriate and validated collection and transport 
systems, to ensure the preservation of nucleic acids and the compatibility with downstream molecular testing. 
Vermeiren et al. investigate, using two downstream molecular testing methods (BD Max and Rotor-gene), the eS-
wab® collection device as a suitable alternative to the Universal Transport System™ (UTM®) for the collection and 
transport of COVID-19 specimens, to enhance global testing capacity. Sampling with both collection systems 94 COV-
ID-19 patients across five hospitals, the positive percent agreement, negative percent agreement, and Cohen’s kappa 
values were 100% (95% confidence interval [CI], 0.900 to 1.000), 100% (95% CI, 0.939 to 1.000), and 1.00 on the BD Max 
platform and 97.1% (95% CI, 0.847 to 0.999), 100% (95% CI, 0.939 to 1.000), and 0.98, on the Rotor-gene system. This 
work demonstrates that the eSwab® collection device is a suitable alternative to the UTM® collection system in the 
context of an international swab shortage. 
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eSwab® Public HealthAsymptomatic Outbreak

Abstract
On 21 February 2020, a resident of the municipality of Vo’, a small town near Padua (Italy), died of pneumonia due 
to severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection1. This was the first coronavirus disease 
19 (COVID-19)-related death detected in Italy since the detection of SARS-CoV-2 in the Chinese city of Wuhan, Hubei 
province2. In response, the regional authorities imposed the lockdown of the whole municipality for 14 days3. Here we 
collected information on the demography, clinical presentation, hospitalization, contact network and the presence of 
SARS-CoV-2 infection in nasopharyngeal swabs for 85.9% and 71.5% of the population of Vo’ at two consecutive time 
points. From the first survey, which was conducted around the time the town lockdown started, we found a preva-
lence of infection of 2.6% (95% confidence interval (CI): 2.1-3.3%). From the second survey, which was conducted at 
the end of the lockdown, we found a prevalence of 1.2% (95% CI: 0.8-1.8%). Notably, 42.5% (95% CI: 31.5-54.6%) of the 
confirmed SARS-CoV-2 infections detected across the two surveys were asymptomatic (that is, did not have symptoms 
at the time of swab testing and did not develop symptoms afterwards). The mean serial interval was 7.2 days (95% CI: 
5.9-9.6). We found no statistically significant difference in the viral load of symptomatic versus asymptomatic infec-
tions (P = 0.62 and 0.74 for E and RdRp genes, respectively, exact Wilcoxon-Mann-Whitney test). This study sheds light 
on the frequency of asymptomatic SARS-CoV-2 infection, their infectivity (as measured by the viral load) and provides 
insights into its transmission dynamics and the efficacy of the implemented control measures.
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UTM® Viral Transport MediumeSwab® Comparison

Abstract
Background: The global pandemic of Severe Acute Respiratory Syndrome-Related Coronavirus 2 (SARS-CoV2) has 
resulted in unprecedented challenges for healthcare systems. One barrier to widespread testing has been a paucity of 
traditional respiratory viral swab collection kits relative to the demand. Whether other sample collection kits, such as 
widely available MRSA nasal swabs can be used to detect SARS-CoV-2 is unknown.
Methods: We compared simultaneous nasal MRSA swabs (COPAN eSwabs® 480C flocked nasal swab in 1mL of liquid 
Amies medium) and virals wabs (BD H192(07) flexible mini-tip flocked nasopharyngeal swabs in 3mL Universal 
Transport Medium) for SARS-CoV-2 PCR testing using Simplexa COVID-19 Direct assay on patients over a 4-day period. 
When the results were discordant, the viral swab sample was run again on the Cepheid Xpert Xpress® SARS-CoV-2 
assay.
Results: Of the 81 included samples, there were 19 positives and 62 negatives in viral media and 18 positives and 63 
negative in the MRSA swabs. Amongst all included samples, there was concordance between the COPAN eSwabs® 
480C and the viral swabs in 78 (96.3%).
Conclusion: We found a high rate of concordance in test results between COPAN eSwabs® 480C in Amies solution and 
BD H192(07) nasopharyngeal swabs in in 3 mL of Universal Viral Transport medium viral media. Clinicians and labora-
tories should feel better informed and assured using COPAN eSwabs® 480C to help in the diagnosis of COVID-19.
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FLOQSwabs® Viral LoadChildren Respiratory

Abstract
Background: Children with SARS-CoV-2 infection typically have mild symptoms that do not require medical attention, 
leaving a gap in our understanding of the spectrum of illnesses that the virus causes in children.
Methods: We conducted a prospective cohort study of children and adolescents (<21 years of age) with a SARS-CoV-2-
infected close contact. We collected nasopharyngeal or nasal swabs at enrollment and tested for SARS-CoV-2 using a 
real-time PCR assay.
Results: Of 382 children, 293 (77%) were SARS-CoV-2-infected. SARS-CoV-2-infected children were more likely to be 
Hispanic (p<0.0001), less likely to have asthma (p=0.005), and more likely to have an infected sibling contact (p=0.001) 
than uninfected children. Children ages 6-13 years were frequently asymptomatic (39%) and had respiratory symp-
toms less often than younger children (29% vs. 48%; p=0.01) or adolescents (29% vs. 60%; p<0.0001). Compared to 
children ages 6-13 years, adolescents more frequently reported influenza-like (61% vs. 39%; p<0.0001), gastrointestinal 
(27% vs. 9%; p=0.002), and sensory symptoms (42% vs. 9%; p<0.0001), and had more prolonged illnesses [median 
(IQR) duration: 7 (4, 12) vs. 4 (3, 8) days; p=0.01]. Despite the age-related variability in symptoms, we found no differenc-
es in nasopharyngeal viral load by age or between symptomatic and asymptomatic children.
Conclusions: Hispanic ethnicity and an infected sibling close contact are associated with increased SARS-CoV-2 
infection risk among children, while asthma is associated with decreased risk. Age-related differences in the clinical 
manifestations of SARS-CoV-2 infection must be considered when evaluating children for COVID-19 and in developing 
screening strategies for schools and childcare settings.
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eNAT® ContaminationTransmission Surface

Abstract
The COVID-19 pandemic, affecting 213 countries, with more than 10 million cases and over 500,000 deaths is still caus-
ing serious health, social and economic emergency worldwide. Italian Northern regions are among the most badly 
affected areas. Surfaces represent matrices to which particular attention should be paid for prevention and control 
of SARS-CoV-2 transmission. A few studies have highlighted virus presence on surfaces. We report the evidence of its 
presence on hospital surfaces, in a single room hosting a patient whose nose-pharyngeal swab resulted positive for 
SARS-CoV-2 RNA at the admission. The surfaces sampling was carried out using pre-wetted swabs followed by extrac-
tion and amplification of viral RNA by reverse Real-Time Polymerase Chain Reaction (rRT-PCR). A total of 4/15 (26.66%) 
surfaces were positive for SARS-CoV-2 RNA: the right bed rail, the call button, the bed trapeze bar, the stethoscope; 
moreover, the patient’s inner surgical mask was positive, showing the emission of the virus from the patient. This 
study is a further confirmation that the surfaces represent a potential vehicle of transmission. This supports the need 
for strict adherence to hand and environmental hygiene.
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UTM® RNA StabilityeSwab® Transport

Abstract
The global coronavirus (CoV) disease 2019 (COVID-19) pandemic has resulted in a worldwide shortage of viral trans-
port media and raised questions about specimen stability. The objective of this study was to determine the stability 
of severe acute respiratory syndrome CoV 2 (SARS-CoV-2) RNA in specimen transport media under various storage 
conditions. Transport media tested included Copan UTM®, Copan UTM®-RT, Copan eSwab®, M4, and saline (0.9% 
NaCl). Specimen types tested included nasopharyngeal/ oropharyngeal swabs in the above-named transport media, 
bronchoalveolar lavage (BAL) fluid, and sputum. A high-titer SARS-CoV-2 remnant patient specimen was spiked into 
pooled SARS-CoV-2 RNA-negative specimen remnants for the various medium types. Aliquots of samples were stored 
at 18°C to 26°C, 2°C to 8°C, and 10°C to 30°C and then tested at time points up to 14 days. Specimens consistently 
yielded amplifiable RNA with mean cycle threshold differences of 3 over the various conditions assayed, thus support-
ing the use and transport of alternative collection media and specimen types under a variety of temperature storage 
conditions.
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eNAT® Rapid Mass ScreeningPooling Specimens PCR

Abstract
To validate the specimen-pooling strategy for real-time reverse transcription PCR detection of severe acute respiratory 
syndrome coronavirus 2, we generated different pools including positive specimens, reflecting the distribution of cycle 
threshold values at initial diagnosis. Cumulative sensitivities of tested pool sizes suggest pooling of <6 specimens for 
surveillance by this method.



26 

Keywords

Int J Environ Res Public Health. 2020 Nov 4;17(21):8142

COVID-19 Emergency Management: From the 
Reorganization of the Endoscopy Service to the 
Verification of the Reprocessing Efficacy

SARS-CoV-2

Beatrice Casini1, Benedetta Tuvo1, Fabrizio Maggi1,2, Giuliana Del Magro3, Alessandro Ribechini4, Anna Laura Costa1, 
Michele Totaro1, Angelo Baggiani1, Giulia Gemignani5, Gaetano Privitera1

Affiliation: 1 Department of Translational Research, N.T.M.S., University of Pisa, 56126 Pisa, Italy. 2 Virology Division, 
University Hospital of Pisa, 56126 Pisa, Italy. 3 Endoscopy Service Division, University Hospital of Pisa, 56126 Pisa, Italy. 
4 Thoracic Endoscopy Division, University Hospital of Pisa, 56126 Pisa, Italy. 5 Medical Direction, University Hospital of 
Pisa, 56126 Pisa, Italy.

eSwab® SurfaceEndoscopy Collection

Abstract
Microbiological surveillance carried out in order to verify the effectiveness of endoscope reprocessing does not include 
the research of viruses, although endoscopes may be associated with the transmission of viral infections. This paper 
reports the experience of the University Hospital of Pisa in managing the risk from severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) during an endoscopy. A review of the reprocessing procedure was conducted to assess 
whether improvement actions were needed. To verify the reprocessing efficacy, a virological analysis was conducted 
both before and after the procedure. Five bronchoscopes and 11 digestive endoscopes (6 gastroscopes and 5 colonos-
copes) were sampled. The liquid samples were subjected to concentration through the use of the Macrosep Advance 
Centrifugal Devices (PALL Life Sciences, Port Washington, NY, USA) and subsequently analyzed using the cobas® 
SARS-CoV-2 Test (Roche Diagnostics, Basel, Switzerland), together with eSwab® 490 CE COPAN swab (COPAN, Brescia, 
Italy), which were used to sample surfaces. In accordance with the first ordinance regarding the coronavirus disease 
2019 (COVID-19) emergency issued by the Tuscany Region in March 2020, a procedure dedicated to the management 
of the COVID-19 emergency in endoscopic practices was prepared, including the reprocessing of endoscopes. The 
virological analysis carried out on samples collected from endoscopes after reprocessing gave negative results, as well 
as on samples collected on the endoscopy column surfaces and the two washer-disinfectors that were dedicated to 
COVID-19 patients. The improvement in endoscope reprocessing implemented during the COVID-19 emergency was 
effective in ensuring the absence of SARS-CoV-2, thus reducing the risk of infections after an endoscopy on COVID-19 
patients.
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UTM® Non-InvasiveSaliva Collection

Abstract
During the Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-Co-V-2) pandemic we have encountered unprec-
edented testing volumes and constant supply chain disruptions, including swabs. These challenges could be some-
what alleviated by using saliva as a sample type because it is easy to collect, does not use swabs and is amenable to 
high-volume collection. Crude saliva added to universal/viral transport media (Copan UTM®) at the point of collection 
is amenable to high volume automated processing because the saliva arrives at the laboratory suspended in liquid 
form. participants accumulated saliva for 1e2 min (no specific volume) and spat into an empty urine container, and 
then 3 mL of Copan Italia UTM®-RT (Code 330C) was immediately added. Study samples were tested upon receipt 
at the laboratory using an E gene RT-PCR. Although collection of NP swab alone (or with an OP swab) and saliva 
in UTM® may provide higher sensitivity than saliva alone, saliva in UTM® offers many advantages over a NP swab 
because it is non-invasive, convenient (especially for children), involves minimal labour and lends itself well to mass 
screening programmes.
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eSwab® ComparisonDroplet Digital PCR Direct Quantification

Abstract
Droplet digital PCR (ddPCR) is a sensitive and reproducible technology widely used for quantitation of several viruses. 
The aim of this study was to evaluate the 2019-nCoV CDC ddPCR Triplex Probe Assay (BioRad) performance, compar-
ing the direct quantitation of SARS-CoV-2 on nasopharyngeal swab with the procedure applied to the extracted RNA. 
Moreover, two widely used swab types were compared (UTM® 3 mL and eSwab® 1 mL, COPAN). A total of 50 naso-
pharyngeal swabs (n= 25 UTM 3 mL and n= 25 eSwab® 1 mL) from SARS-CoV-2 patients, collected during the pandem-
ic at IRCCS Sacro Cuore Don Calabria Hospital (Veneto Region, North-East Italy), were used for our purpose. After heat 
inactivation, an aliquot of swab medium was used for the direct quantitation. Then, we compared the direct meth-
od with the quantitation performed on the RNA purifed from nasopharyngeal swab by automated extraction. We 
observed that the direct approach achieved generally equal RNA copies compared to the extracted RNA. The results 
with the direct quantitation were more accurate on eSwab® with a sensitivity of 93.33% [95% CI, 68.05 to 99.83] and 
specifcity of 100.00% for both N1 and N2. On the other hand, on UTM® we observed a higher rate of discordant results 
for N1 and N2. The human internal amplifcation control (RPP30) showed 100% of both sensitivity and specifcity inde-
pendent of swabs and approaches. In conclusion, we described a direct quantitation of SARSCoV-2 in nasopharyngeal 
swab. Our approach resulted in an efcient quantitation, without automated RNA extraction and purifcation. However, 
special care needs to be taken on the potential bias due to the conservation of samples and to the heating treatment, 
as we used thawed and heat inactivated material. Further studies on a larger cohort of samples are warranted to 
evaluate the clinical value of this direct approach.
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UTM® Abbot PanbioCLASSIQSwabs™ POC Testing

Abstract
SARS-CoV-2 antigen tests used at the point-of-care, such as the Abbott Panbio, have great potential to help combat 
the COVID19 pandemic. The Panbio is Health Canada approved for the detection of SARS-CoV-2 in symptomatic 
individuals within the first 7 days of COVID-19 symptom onset(s). Symptomatic adults recently diagnosed with COV-
ID-19 in the community were recruited into the study. Paired nasopharyngeal (NP), throat, and saliva Copan CLAS-
SIQSwabs™ were collected, with one paired swab tested immediately with the Panbio, and the other transported in 
universal transport media (Copan UTM®) and tested using real-time reverse-transcriptase polymerase chain reaction 
(RT-PCR). We also prospectively evaluated results from assessment centers within the community. For those individ-
uals, an NP swab was collected for Panbio testing and paired with RT-PCR results from parallel NP or throat swabs. 
One hundred and forty-five individuals were included in the study. Collection of throat and saliva was stopped early 
due to poorer performance (throat sensitivity 57.7%, n=61, and saliva sensitivity 2.6%, n=41). NP swab sensitivity was 
87.7% [n=145, 95% confidence interval (CI) 81.0–92.7%]. There were 1641 symptomatic individuals tested by Panbio in 
assessment centers with 268/1641 (16.3%) positive for SARS-CoV-2. There were 37 false negatives and 2 false positives, 
corresponding to a sensitivity and specificity of 86.1% [95% CI 81.3–90.0%] and 99.9% [95% CI 99.5–100.0%], respective-
ly. The Panbio test reliably detects most cases of SARS-CoV-2 from adults in the community setting presenting within 
7 days of symptom onset using nasopharyngeal swabs. Throat and saliva swabs are not reliable specimens for the 
Panbio. 
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eNAT® Saliva SpecimensInactivation PCR

Abstract
Background: Upper respiratory samples used to test for SARS-CoV-2 virus may be infectious and present a hazard 
during transport and testing. A buffer with the ability to inactivate SARS-CoV-2 at the time of sample collection could 
simplify and expand testing for COVID-19 to non-conventional settings. 
Methods: We evaluated a guanidium thiocyanate-based buffer, eNAT® (Copan) as a possible transport and inacti-
vation medium for downstream RT-PCR testing to detect SARS-CoV-2. Inactivation of SARS-CoV-2 USA-WA1/2020 in 
eNAT® and in diluted saliva was studied at different incubation times. The stability of viral RNA in eNAT® was also 
evaluated for up to 7 days at room temperature (28°C), refrigerated conditions (4°C) and at 35°C. 
Results: SARS-COV-2 virus spiked directly in eNAT® could be inactivated at >5.6 log10 PFU/ml within a minute of incu-
bation. When saliva was diluted 1:1 in eNAT®, no cytopathic effect (CPE) on vero-E6 cell lines was observed, although 
SARS-CoV-2 RNA could be detected even after 30 min incubation and after two cell culture passages. A 1:2 (sal-
iva:eNAT®) dilution abrogated both CPE and detectable viral RNA after as little as 5 min incubation in eNAT®. SARS-
CoV-2 RNA from virus spiked at 5X the limit of detection remained positive up to 7 days of incubation in all tested 
conditions. 
Conclusion: eNAT® and similar guanidinium thiocyanate-based media may be of value for transport, preservation, and 
processing of clinical samples for RT- PCR based SARS-CoV-2 detection. 
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eNAT® InactivationStability Rural Area

Abstract
Community-based healthcare clinics and hospital outreach services have the potential to expand coronavirus dis-
ease 2019 (COVID-19) diagnostics to rural areas. However, reduced specimen stability during extended transport, the 
absence of cold chain to centralized laboratories, and biosafety concerns surrounding specimen handling has limited 
this expansion. In the following study, we evaluated eNAT® (Copan Italia, Brescia, Italy) as an alternative transport 
system to address the biosafety and stability challenges associated with expanding COVID-19 diagnostics to rural and 
remote regions. In this study, we demonstrated that high titer severe acute respiratory virus syndrome coronavirus 2 
(SARS-CoV-2) lysate placed into eNAT medium cannot be propagated in cell culture, supporting viral inactivation. To 
account for off-site testing in these settings, we assessed the stability of contrived nasopharyngeal (NP) specimens 
stored for up to 14 days in various transport medium (eNAT®, eSwab®, viral transport media [VTM®], saline and phos-
phate-buffered saline [PBS]) at 4°C, 22-25°C, and 35°C. Molecular detection of SARS-CoV-2 was unaffected by sample 
storage temperature over the 2 weeks when stored in eNAT® or PBS (change in cycle threshold [ΔCT] ≤ 1). In contrast, 
variable stability was observed across test conditions for other transport media. As eNAT can inactivate SARS-CoV-2, it 
may support COVID-19 diagnostics at the point-of-care (POC). Evaluation of compatibility of eNAT® with Cepheid Xpert 
Xpress SARS-CoV-2 assay demonstrated equivalent diagnostic accuracy and sensitivity compared to VTM®. Taken 
together, these findings suggest that the implementation of eNAT® as a collection device has the potential to expand 
COVID-19 testing to areas with limited healthcare access.
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Abstract
Background: Real-Time Reverse-Transcription Polymerase Chain Reaction (RT-PCR) is currently the only recommended 
diagnostic method for SARS-CoV-2. However, rapid immunoassays for SARS-CoV-2 antigen could significantly reduce 
the COVID-19 burden currently weighing on laboratories around the world. 
Methods: We evaluated the performance of two rapid fluorescence immunoassays (FIAs), SOFIA SARS Antigen FIA 
(Quidel Corporation, San Diego, CA, USA) and STANDARD F COVID-19 Ag FIA (SD Biosensor Inc., Gyeonggi-do, Republic 
of Korea), which use an automated reader. The study used 64 RT-PCR characterized clinical samples (32 positive; 32 
negative), which consisted of nasopharyngeal swabs in universal transport medium (Copan UTM®). 
Results: Of the 32 positive specimens, all from patients within 5 days of symptom onset, the Quidel and SD Biosensor 
assays detected 30 (93.8%) and 29 (90.6%) samples, respectively. Among the 27 samples with high viral loads (Ct ≤ 25), 
the two tests had a sensitivity of 100%. Specificity was 96.9% for both kits. 
Conclusion: The high performance of the evaluated FIAs indicates a potential use as rapid and PCR-independent tools 
for COVID-19 diagnosis in early stages of infection. The excellent sensitivity to detect cases with viral loads above ~106 
copies/ mL (Ct values ≤ 25), the estimated threshold of contagiousness, suggests that the assays might serve to rapidly 
identify infective individuals.
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eSwab® Pharingeal SpecimensPre-Analytics Nasopharyngeal

Abstract
Background: The diagnosis of SARS-CoV-2 infection relies on RT-PCR from nasopharyngeal swabs. The pre-analytical 
value of different methods of material harvesting for SARS-CoV-2 are unknown. 
Methods: We conducted a comprehensive investigation of the pre-analytical performance for different pharynge-
al sampling procedures, using Copan eSwab® and dry swabs, in hospitalized patients with confirmed SARS-CoV-2 
infection. In addition to swabs taken simultaneously from different locations, saliva and pharyngeal lavages were also 
analyzed using RT-PCR. 
Results: In 10 COVID-19 patients, standard nasopharyngeal swabs detected 8 out of 10 positive patients, whereas 
swabs taken from the palatoglossal arch resulted in 9 correct-positive results. Brushing the posterior pharynx wall 
with swabs resulted in detection of 9 out of 10 positive patients with no difference using either dry swabs or liquid 
Amies medium. A strong correlation between Ct values of both swab materials was observed. Pharyngeal lavages 
yielded 6 out of 10 positive results in concordance with 85% of nasopharyngeal swabs in late-stage COVID-19 patients. 
Investigating 23 patients with early SARS-CoV-2 infection, pharyngeal lavages showed a concordance rate of 100% 
compared to nasopharyngeal swabs. 
Conclusions: The diagnostic performance of swabs taken from the palatoglossal arch in detecting SARS-CoV-2 infec-
tion is similar to that of specimens taken from the nasopharyngeal region. However, the former sampling method is 
associated with less discomfort and much easier to perform. Pharyngeal lavages may replace swabs for mass screen-
ing in early stages of SARS-CoV-2 infection. The predictive values are comparable, and the procedure is performed 
without exposing healthcare workers to transmission risks.
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Verhasselt2 Affiliation:1 Emergency Department, Ghent University Hospital, Ghent, Belgium. 2Department of Medical 
Microbiology, Ghent University Hospital, 9000 Ghent, Belgium. 3 Department of Infection Control, Ghent University 
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UTM® Oropharyngeal SwabFlexibile Minitip Nasal Swab

Abstract
Background: Early 2020, a COVID-19 epidemic became a public health emergency of international concern. To address 
this pandemic broad testing with an easy, comfortable and reliable testing method is of utmost concern. Naso-
pharyngeal (NP) swab sampling is the reference method though hampered by international supply shortages. A new 
oropharyngeal/nasal (OP/N) sampling method was investigated using the more readily available throat swab (Copan 
FLOQSwabs® in Copan UTM® medium). 
Results: 35 patients were diagnosed with SARS-CoV-2 by means of either NP or OP/N sampling. The paired swabs 
were both positive in 31 patients. The one patient who tested negative on both NP and OP/N swab on admission, was 
ultimately diagnosed on bronchoalveolar lavage fluid. A strong correlation was found between the viral RNA loads 
of the paired swabs (r = 0.76; P < 0.05). The sensitivity of NP and OP/N analysis in hospitalized patients (n = 28) was 
89.3% and 92.7% respectively. 
Conclusions: This study demonstrates equivalence of NP and OP/N sampling for detection of SARS-CoV-2 by means of 
rRT-PCR. Sensitivity of both NP and OP/N sampling is very high in hospitalized patients. 
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eSwab® SwabPostmortem Stability Nasopharyngeal Mucosa

Abstract
Analyses of infection chains have demonstrated that severe acute respiratory syndrome coronavirus 2 is highly trans-
missive. However, data on postmortem stability and infectivity are lacking. Our finding of nasopharyngeal viral RNA 
stability in 79 corpses showed no time-dependent decrease. Maintained infectivity is supported by virus isolation up 
to 35 hours postmortem.

Figure: Postmortem stability of SARS-CoV-2 in nasopharyngeal mucosa. A) Correlation of SARS-CoV-2 RNA loads 
of the pharynx (at corpse admission to the Department of Legal Medicine) with the postmortem interval (time of 
death until cooling at 4°C) in 79 matched datasets. Red indicates patients in the longitudinal cohort. Spearman R = 
–0.07; 2-tailed p = 0.5. B) Median SARS-CoV-2 RNA loads with 95% CIs (error bars) in a series of 9 sequential pharyn-
geal swab samples (time points 0, 12, 24, 36, 48, 60, 72, 96, and 168 hours after admission) for 11 corpses. C) sgN1 RNA 
loads of SARS-CoV-2 in pharyngeal tissue of 6 corpses. Negative and positive controls from SARS-CoV-2 cell cultures. 
Red indicates samples with successful virus isolation from pharyngeal tissue (S. Pfefferle, unpub. data, https://doi.
org/10.1101/2020.10.10.334458). Negative results are reflected by Ct 50. Ct, cycle threshold; SARS-CoV-2, severe acute 
respiratory syndrome coronavirus 2; sgN1 RNA, subgenomic RNA loads of the N1-gene.
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CoV-2 as a Novel Rapid Diagnostic Test

SARS-CoV-2

Renate Egerer1, Birgit Edel1, Bettina Löffler1, Andreas Henke2, and Jürgen Rödel1

Affiliation: 1 Institute of Medical Microbiology, Jena University Hospital, Jena, Germany. 2 Section of Experimental Virol-
ogy, Institute of Medical Microbiology, Jena University Hospital, Jena, Germany

SLSolution™ POC TestRT-LAMP Rapid Test

Abstract
Background: Diagnostic assays for severe acute respiratory syndrome Coronavirus-2 (SARS-CoV-2) that are easy to 
perform and produce fast results are essential for timely decision making regarding the isolation of contagious indi-
viduals. 
Objective: We evaluated the CE-approved eazyplex® SARS-CoV-2, a ready-to-use real time RT-LAMP assay for identifi-
cation of the SARS-CoV-2 N and ORF8 genes from swabs in less than 30 min without RNA extraction. 
Methods: Oropharyngeal and nasal swabs from 100 positive and 50 negative patients were inoculated into 0.9% 
saline and tested by NeuMoDx™ RT-PCR. An aliquot was diluted fivefold in Copan sputum liquefying (SLSolution™) 
solution and directly analyzed by eazyplex® SARS-CoV-2. In addition, 130 patient swabs were prospectively tested 
with both methods in parallel. Analytical sensitivity of the assay was determined using virus stock dilutions. 
Results: Positive percent agreement (PPA) between the eazyplex® SARS-CoV-2 and RT-PCR was 74% for samples with 
Ct values < 35. When using a Ct cut-off ≤ 28 the PPA increased to 97.4%. In the prospective part of the study overall 
PPA of the eazyplex® kit was 66.7% but increased to 100% when only Ct values ≤ 28 were considered. There were no 
false positive results. The median time to positivity was 12.5 min for the N gene and 16.75 min for ORF8. Analytical 
sensitivity was 3.75 TCID50/ml. 105 virus copies/ml were reproducibly detected. 
Conclusion: The eazyplex® SARS-CoV-2 is a rapid assay that accurately identifies samples with high viral loads. It may 
be useful for near-patient testing outside of a molecular diagnostic laboratory.
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UTM® Amplidiag COVID19Cobas SARS-CoV-2 Respiratory

Abstract
Mitigation of the ongoing coronavirus disease 2019 (COVID-19) pandemic requires reliable and accessible laboratory 
diagnostic services. In this study, the performance of one laboratorydeveloped test (LDT) and two commercial tests, 
cobas SARS-CoV-2 (Roche) and Amplidiag COVID19 (Mobidiag), were evaluated for the detection of severe acute res-
piratory syndrome coronavirus 2 (SARS-CoV-2) RNA in respiratory specimens. A total of 183 specimens collected from 
suspected COVID-19 patients were studied with all three methods to compare their performance. In relation to the 
reference standard, which was established as the result obtained by two of the three studied methods, the positive 
percent agreement was highest for the cobas test (100%), followed by the Amplidiag test and the LDT (98.9%). The 
negative percent agreement was lowest for the cobas test (89.4%), followed by the Amplidiag test (98.8%), and the 
highest value was obtained for the LDT (100%). The dilution series of positive specimens, however, suggests signifi-
cantly higher sensitivity for the cobas assay in comparison with the other two assays, and the low negative percent 
agreement value may be due to the same reason. In general, all tested assays performed adequately. Clinical labo-
ratories need to be prepared for uninterrupted high-throughput testing during the coming months to mitigate the 
pandemic. To ensure no interruption, it is critical that clinical laboratories maintain several simultaneous platforms in 
their SARS-CoV-2 nucleic acid testing.
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eSwab® IGEPAL-CA-630Direct PCR Rapid Detection

Abstract
Background: Diagnostic real time reverse transcription PCR (rRT-PCR) is usually done using nucleic acid (NA) purified 
from the sample. In the SARS-CoV-2 pandemic reagents and utensils for NA purification has been in short supply. This 
has generated interest in methods that eliminate the need for NA purification. 
Objectives: To investigate if addition of detergent to rRT-PCR master mix (MM) enabled in-well direct lysis and detec-
tion of SARS-CoV-2 in clinical eSwab® specimens. Study design: IGEPAL-CA-630 (IGEPAL) was added to SARS-CoV-2 
MM to 0.3 % final concentration and crude sample was added directly to the PCR well containing MM. Cycle of posi-
tivity (Cp) and categorical agreement was compared in samples tested in standard rRT-PCR after NA purification and 
in in-well lysis, direct rRT-PCR. 
Results: In-well lysis direct rRT-PCR detected SARS-CoV-2 in 27/30 previously SARS-CoV-2+ samples with an average 
bias of 3.26 cycles (95 %CI: 0.08–6.43 cycles). All 30 previously test negative samples remained negative when tested 
in in-well lysis, direct PCR. 
Conclusions: Supplementation of detergent to MM was shown to be useful for the detection of SARS CoV-2 in eSwab 
specimens (COPAN) by direct rRT-PCR without prior NA purification.
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