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Abstract:

BACKGROUND: The ability to rapidly detect SARS-CoV-2 and influenza virus infection is
vital for patient care due to overlap in clinical symptoms. Roche’s cobas® Liat® SARS-CoV-2
& Influenza A/B Nucleic Acid Test used on the cobas® Liat® was granted approval under
FDA’s Emergency Use Authorization (EUA) for nasopharyngeal (NP) and nasal swabs
collected in viral /universal transport medium (VTM/UTM). However, there is a critical need
for media that inactivates the virus, especially when specimens are collected in decentralized
settings. This study aimed to investigate the use of PrimeStore Molecular Transport
Medium® (PS-MTM®), designed to inactivate/kill and stabilize RNA/DNA for ambient
transport and pre-processing of collected samples. METHODS: A limit of detection (LOD)
using serially diluted SARS-CoV-2 RNA in PS-MTM® and routine UTM was established using
standard qPCR. Additionally, a clinical panel of NP and oral swabs collected in PS-MTM®
collected during the 2020 coronavirus disease 2019 (COVID-19) pandemic were evaluated
on the cobas® Liat® and compared to ‘gold standard’ qPCR on an ABI-7500 instrument.
RESULTS: SARS-CoV-2 RNA LOD using standard qPCR was equivalent on the cobas® Liat®
instrument. cobas® Liat® detection from oral/NP swabs in PS-MTM® media exhibited
equivalent positive percent agreement (100%) and negative percent agreement (96.4%).
CONCLUSION: PS-MTM® and the Roche cobas® Liat® are compatible and complimentary
devices for respiratory specimen collection and rapid disease detection, respectively. PS-
MTM® is equivalent to standard VTM/UTM with the added benefit of safe, non-infectious

sample processing for near-patient testing.
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This study was the first to evaluate PrimeStore Molecular Transport Medium®, an FDA-
cleared collection device, with Roche’s cobas® Liat®, a point-of-care, FDA-approved
diagnostic system for detection of SARS-CoV-2 and influenza A/B RNA from clinical swabs.
Specimens collected in PrimeStore MTM® combined with Liat® testing provides a safe and
sensitive approach to standard VTM/UTM for rapid SARS-CoV-2 and influenza A/B virus

detection.

Introduction

The first documented cases of coronavirus disease 2019 (COVID-19) were reported in
Wuhan City, China in December 201912, Since then, COVID-19 has emerged as a global
pandemic3? with more than 150 million reported cases and 3.2 million deaths spanning most
countries globally3. Severe accurate respiratory syndrome coronavirus virus-2 (SARS-CoV-
2) and seasonal influenza virus infections present with similar clinical signs and symptoms.
Therefore, it is important for individuals with evidence of a respiratory infection to be
evaluated for both viruses, particularly during winter seasons*>.

The SARS-CoV-2 & Influenza A/B Nucleic Acid Test for use on Roche’s cobas® Liat® System
is a real-time RT-PCR assay approved on September 14, 2020 under the FDA’s Emergency
Use Authorization (EUA) for multiplex in vitro qualitative detection of SARS-CoV-2, influenza
A and influenza B virus®. The assay runs on the Roche cobas® Liat®, an FDA-approved, fully

automated, point-of-care (POC) system that employs onboard nucleic acid purification and
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amplification (~20-minute run time) from nasopharyngeal (NP) or nasal swabs collected in
commercial viral or universal transport mediums (VTM and UTM)é-8,

For routine respiratory collection and testing, most laboratories collect swabs (NP, nasal,
or throat swabs) in VTM and UTM manufactured by Copan, Becton Dickinson and Thermo
Fisher. The various media recipes were designed and patented in the 1990’s for the purpose
of maintaining microbial integrity until collected specimens can be cultured at reference
labs®. However, in the late 1990s, many laboratories began to transition from detection
solely by culture to molecular-based approaches including quantitative polymerase chain
reaction (qPCR). Many diagnostic labs, including those testing SARS-CoV-2, exclusively
employ qPCR due to increased sensitivity over culturel®. However, some reagents in
VTM/UTM intended to maintain microbial viability, i.e, gelatin and BSA (Daum et al,
unpublished) may inhibit or reduce qPCR cycle threshold (Cr) values when co-extracted
during nucleic acid extraction amplification. Thus, most diagnostic testing manufacturers
list specific VTM/UTM products on the package insert to ensure that test performance is not
altered based on the media used for specimen collection.

PrimeStore Molecular Transport Medium® (PS-MTM®) is a microbial nucleic acid storage
and transport device cleared in 2018 by the U.S. Food and Drug Administration (US FDA)1.
PS-MTMB® is indicated for rapid Kkilling/inactivation of viruses (including Influenza), and
bacteria (including Mycobacterium tuberculosis) or other respiratory pathogens, i.e., SARS-
CoV-2 virus within a collected respiratory sample!l-13. Importantly, RNA and DNA from
collected samples are subsequently stabilized and preserved to provide safer and more

efficient workflow for automated extraction, qPCR and sequencing14-16,
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PS-MTM® functions by disrupting and shearing lipid membranes, inactivating cellular
nucleases, and preserving released genetic material--RNA and DNA--at ambient temperature
or higher for extended periods. The nucleic acids from patient samples collected in PS-
MTM® do not require cold-chain and microbes are lysed (viruses in >5 minutes, bacteria in
>30 minutes) for safe shipping and transport using standard delivery1-14, Importantly, the
majority of collected samples do not require processing in BLS-II or III facilities. PS-MTM®
is compatible with most commercial extraction kits, e.g., Roche’s MagNA Pure, Qiagen kits14-
17, The collection medium is suited for respiratory specimens collected/tested at POC
diagnostic centers and has added utility for field collection in remote areas, triage centers,
and border crossings where cold-chain, transport, and dissemination of potentially
infectious pathogens are a concern8-19. During the 2020-21 COVID-19 pandemic, more than
60 million vials of PS-MTM® were distributed worldwide for collection and transport of
clinical respiratory samples.

This study evaluated the compatibility of Roche’s cobas® Liat® with clinical respiratory
samples (NP and oral swabs) collected /transported in PS-MTM®. The main objectives were
to: 1) compare limit of detection (LOD) at known concentrations of SARS-CoV-2 in PS-MTM®
or commercial UTM, and 2) compare positive percent agreement and negative percent
agreement of clinical NP and oral swabs collected in PS-MTM® and analyzed on the cobas®

Liat® to standard qPCR using CDC’s COVID-19 qPCR assay.

Methodology
Study Population and Clinical Samples
This evaluation was performed using a subset of positive and negative clinical specimens

(N =100) selected from a prospective screening program initiated at Longhorn Vaccines and
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Diagnostics addressing SARS-CoV-2 detection from employees and contractors including
household members. The subset of specimens were collected between June and October
(2020) as part of a voluntary quality control program to minimize potential contamination
of produced PS-MTM® reagent with SARS-CoV-2 RNA at production sites. Individuals or
household contacts of employees from Longhorn’s kitting facilities in San Antonio, Lockhart,
and Boerne, Texas, USA where PrimeStore is manufactured and kitted were included in the
study. Clinical specimens analyzed were from nasopharyngeal (NP), nasal, and oral flocked
swabs (Puritan Medical Devices, Guilford, MA, USA) collected in cryotubes containing 1.5 mL
of PS-MTM® (Longhorn Vaccines and Diagnostics, San Antonio, Texas, USA) using standard
collection methodology. All specimens were originally tested for SARS-CoV-2 shortly after
collection and confirmed influenza-positive or negative using the approved CDC real-time
qPCR assay and PrimeMix™ Influenza A/B qPCR Blend (Longhorn Vaccines and Diagnostics,
San Antonio, Texas, USA). This study was deemed IRB Exempt in accordance FDA guidance
since patient screening was voluntary and did not impact patient care, and all samples were
deidentified and properly disposed after use?20.
Laboratory Testing

For quantitative qRT-PCR testing (comparator test), a total of 0.2 mL PS-MTM® was added
to 0.2 mL of extraction buffer and 0.2 mL of 100% ethanol, mixed briefly, and subsequently
extracted using a PrimXtract Total Nucleic Acid Kit (Longhorn Vaccines and Diagnostics, San
Antonio, TX, USA) with a final elution of 50 pL according to manufacturer’s
recommendations. For qRT-PCR detection of SARS-CoV-2 RNA, the CDC'’s primers are probes
targeting the N2 and RNASEP genes were used with an ABI-7500 instrument (ThermoFisher

Scientific, Waltham, MA, USA) according to thermocycling parameters described by CDC21.
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For influenza detection, Longhorn’s PrimeMix™ Influenza A/B Universal Blend was utilized
according to thermocycling conditions previously reported?2. For each thermocycling run,
duplicate positive and negative control reactions were included. Clinical samples testing
positive were recorded according the cycle threshold (Cr) value for viral targets and RNASEP
human genomic internal control. A lower Cr value indicates a higher viral RNA
concentration, with a value >40 indicating no target amplification. PCR concentration ranges
were applied to divide samples into high (Cr value <25), medium (Cr 25-30), and low (Cr
30-40) viral RNA concentrations. All clinical specimens were stored at -80°C until use on
the Roche cobas® Liat® instrument.

Equivalence between UTM and PS-MTM® was evaluated by spiking purified SARS-CoV-2
RNA into Copan’s UTM (Copan diagnostics, Brescia, Italy) and PS-MTM®. For Limit of
Detection (LOD) testing, quantified SARS-CoV-2 ribonucleic acid (RNA) from a U.S. isolate
collected in Texas, USA was diluted ten-fold, added to pooled negative NP swab matrix
(collected in UTM and MTM), and evaluated using: qPCR on an ABI-7500 (comparator test).
For this experiment, triplicate reactions of each 10-fold reduction (e.g., 1,000 copies/pL to 1
copy/uL) were evaluated.

Roche cobas® Liat® testing

Before processing samples, Lot validation was performed on the cobas® Liat® system
which included running a Positive and Negative control sample. Clinical samples were
processing according instructions for use®’. Briefly, a bulb pipette provided in each assay
kit was used to transfer ~0.2 mLs of clinical specimen inactivated in PS-MTM® into the
opening of the assay tube cartridge. The assay tube was closed, scanned for identification,

and inserted into the cobas® Liat® device. After a 20-minute run, a Report screen provides
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qualitative results indicating detection of SARS-COV-2, influenza A, or influenza B from the
patient sample.

Statistical analysis was performed using MEDCALC?23 for determination of positive percent
agreement, negative percent agreement, confidence intervals (CI), and positive/negative

predictive values (PPV/NPV).

Results
Limit of Detection (LOD)

Using the CDC’s N2 assay, a qPCR LOD was performed to establish equivalency using
quantified concentrations of SARS-CoV-2 RNA in PS-MTM® and UTM-RT (Figure 1; panel A).
In this experiment, 3 of 3 replicates containing SARS-CoV-2 RNA were detected from samples
containing 12,400 copies/mL down to 10 copies/mL, albeit Ct values from PS-MTM were
lower, i.e., more targets detected at all dilution points (Figure 1: c.f, panel A and B). For RNA
dilution at the determined LOD, i.e. 1 copy/mL, 10 additional replicates in PS-MTM® (7 of 10
detected; average Cr = 39.4; S.D. = 0.7, and 95% CI = 39 - 39.8) and Copan UTM-RT (6 of 10
detected; average Cr = 39.7; S.D. = 0.4, and 95% CI = 39.5 - 39.7) were performed (data not

shown).

As shown in Figure 1 (panel B), CDC’s N2 qPCR Cr values compared to Liat® detection (e.g.,
positive or negative) from 10-fold reductions of SARS-CoV-2 RNA in PS-MTM® and UTM-RT
(in triplicate) are shown. The Liat® detected 1 of 3 replicate reactions from PS-MTM® and
UTM-RT medium at 1 copy/mL. For these dilutions, the mean Cr value according to qPCR

using the CDC’s N2 assay was 39.2 and 39.6, respectively. The average Cr value at each 10-
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fold SARS-CoV-2 RNA dilution was lower (i.e, more targets detected) for PS-MTM® samples;
however, no significant difference was noted in triplicate samples analyzed.
Analysis of NP and oral swabs in PrimeStore

Of 100 clinical specimens (37 NP and 63 oral flocked swabs), there were 47 positives and
53 negatives detected by the Roche cobas® Liat®. Of 53 total positives, there were 3 (6%)
influenza A (2 H3N2 and 1 H1N1 subtype), 2 (4%) influenza B, and 48 (90%) Sars-CoV-2
virus positive specimens detected. None of the evaluated samples were co-infections.
Positive percent agreement, defined as the percentage of specimens testing positive among
47 true-positive samples, was 100% (C.I. = 92.4-100%) compared to qPCR. The negative
percent agreement, defined as the percentage of specimens testing negative among 53 true-
negative samples, was 96.4% (C.I. = 86.0-99.5%). There were two false-positive samples
detected; however, both were from previously infected individuals. Table 1 summarizes the
positive and negative percent agreement, positive predictive value (PPV), and negative
predictive value (NPV) in comparison to qPCR testing.

The Roche cobas® Liat® exhibited no reduction in sensitivity from low copy clinical
samples with cycle threshold (Cr) values >30 according to qPCR testing. Of 47 positives, 23
(49%) had a Cr value >30 (Cr range: 30 - 38.2) according to qPCR, and all were readily

detected by the Liat® system.

Discussion

PS-MTMB® is the first molecular transport device granted FDA 510(k) clearance (March
2018) for complete microbial inactivation and stabilization of nucleic acids and is covered
by several U.S. and international formulation and method patents. Several other inactivating

collection media are commercially available e.g., Zymo Research Corporation’s DNA/RNA
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Shield and Copan’s eNAT. However, PS-MTM® is unique because FDA clearance includes
microbial inactivation and molecular analysis of RNA (influenza virus) and DNA
(Mycobacterium tuberculosis) based-microbes or other suspected respiratory pathogens
collected from clinical oral/NP swabs. Additionally, PS-MTM® is not restricted to any one
extraction device and is compatible with many bead-based and spin-column nucleic acid

extraction kits and platforms.

PS-MTM® may provide added value for sample collection at drive through self-testing
sites or for at-home testing. Moreover, collection in PS-MTM® enables reflex testing for
respiratory panels on the BioMérieux BioFire and GenMark Diagnostic ePlex Systems. In
these contexts, inactivating and subsequently stabilizing collected RNA/DNA at ambient
temperature for extended periods is critical. Furthermore, samples collected in PS-MTM®
are preserved in cryovials that can be biobanked for subsequent use to detect other

pathogens or for genomic sequencing analysis.

This study demonstrated equivalency of serial dilutions of SARS-CoV-2 RNA collected in
PS-MTM® compared to UTM-RT (Figure 1). Compared to CDC’s qPCR test, positive and
negative percent agreement were 100 and 96.4 %, respectively for clinical NP and oral swabs
in PS-MTM® (Table 1). There were two discordant clinical samples (false-positives) that
were negative by standard CDC qPCR but positive by Roche Liat® testing. False-positivity on
the Roche Liat® platform has been reported previously24-25. However, both discrepant false-
positive tests in this study were from previously positive COVID-19 patients and may reflect

detection of low level viral RNA not detected initially by CDC’s qPCR test. Unfortunately,
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there is limited data correlating Cr value with transmission events versus residual nucleic
acid from a previous infection. This is an area that will need to be explored further but is
out of the scope of this study. In this retrospective clinical study, the Liat® test-failure rate
was 2% (two tests). Both were from clinical samples testing negative by CDC’s qPCR test

and both were determined as negative upon re-testing.

The Liat® is a multiplex system capable of simultaneous detection of SARS-CoV-2, and
influenza A and B RNA from patient samples. Furthermore, it can be used at point of care
without BSL-II/III containment on an open bench due to a closed system design for nucleic
acid extraction and amplification. This is important during winter months for detection of
COVID-19 and influenza infection or co-infections26. One beneficial feature of the Liat® is
that results are reported qualitatively, i.e, as positive or negative for SARS-CoV-2, Influenza
A, or Influenza B to provide easily evaluated results for use in doctors’ offices or emergency
departments where patient care decisions can be made immediately. The Roche Liat® is
often utilized at urgent care clinics for point-of-care testing by physicians, nurses, or office
staff where inactivated and stabilized clinical specimens in PS-MTM® are preferred prior to
uncapping and liquid transfer into test cartridges. PS-MTM® is compatible for use with the

Liat® System but laboratories must default the test to high complexity prior to use.

In this study, clinical NP and oral swabs collected in PS-MTM® and tested on the Liat®
demonstrated concordant positive percent agreement and negative percent agreement
compared to standard qPCR. Importantly, this study was the first to employ the use of FDA-

Cleared PS-MTM® on the cobas® Liat®. PS-MTM®, in addition to standard UMT/VTM
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collection, compliments the Liat® device but offers added benefit since respiratory samples
are inactivated at POC and can pipetted directly into the instrument without fear of
accidental or infectious release of potentially dangerous agents. In addition, the RNA in PS-
MTMZ® is preserved for additional molecular analysis, including sequencing. This is critically
important for safe diagnosis, rapid treatment, and infection control, particularly in midst of

the current COVID-19 pandemic.

Acknowledgments

We wish to thank Drs. Laura Stapleton and Jamie E. Phillips from Roche Diagnostics for their
contribution to this study.

Author Contributions: All authors confirmed they have contributed to the intellectual content
of this paper and have met the following 4 requirements: (a) significant contributions to the
conception and design, acquisition of data, or analysis and interpretation of data; (b) drafting or
revising the article for intellectual content, (c) final approval of the published article; and (d)
agreement to be accountable for all aspects of the article thus ensuring that questions related to
the accuracy or integrity of any part of the article are appropriately investigated and resolved.

L.T. Daum, statistical analysis, administrative support.

Authors’ Disclosures or Potential Conflicts of Interest: Upon manuscript submission, all
authors completed the author disclosure form. Disclosures and/or potential conflicts of interest:

Employment or Leadership: L.T. Daum, Longhorn Vaccines and Diagnostics; G.W. Fischer,
Longhorn Vaccines and Diagnostics LLC.

Consultant or Advisory Role: None declared.

Stock Ownership: G.W. Fischer, Longhorn Vaccines and Diagnostics LLC.

Honoraria: None declared.

Research Funding: L.T. Daum, funding from Roche Diagnostics to institution.

Expert Testimony: None declared.

Patents: L.T. Daum, 60976728; G.W. Fischer, many transport media patents.

Role of Sponsor: The funding organizations played a direct role in the design of study. The

funding organizations played no role in the choice of enrolled patients, review and interpretation
of data, preparation of manuscript, or final approval of manuscript.

As of: 5/10/2021



336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380

13

References

1.

4,

Chen N, Zhou M, Dong X, QuJ, Gong F, Han Y, Qiu Y, Wang ], Liu Y, Wei Y, Xia ], Yu T,
Zhang X, Zhang L. Epidemiological and clinical characteristics of 99 cases of 2019 novel

coronavirus pneumonia in Wuhan, China: a descriptive study. Lancet. 2020 Feb
15;395(10223):507-513. Epub 2020 Jan 30.

Zhu N, Zhang D, Wang W, Li X, Yang B, Song ], Zhao X, Huang B, Shi W, Lu R, Niu P, Zhan
F, Ma X, Wang D, Xu W, Wu G, Gao GF, Tan W; China Novel Coronavirus Investigating
and Research Team. A Novel Coronavirus from Patients with Pneumonia in China, 2019.
New England Journal of Medicine. 2020 Feb 20;382(8):727-733. Epub 2020 Jan 24.

John’s Hopkins Coronavirus Resource Center. COVID-19 Dashboard by the Center for
Systems Science and Engineering (CSSE) at Johns Hopkins University (JHU). Available
at: https://coronavirus.jhu.edu/map.html

World Health Organization (WHO). COVID-19 Weekly Epidemiological Update. Data as
received by WHO from national authorities, as of 16 December 2020. Available at:

https://www.who.int/publications/m/item /weekly-epidemiological-update-8-december-

10.

2020

Faust JS, Del Rio C. Assessment of Deaths From COVID-19 and From Seasonal Influenza.
JAMA Intern Med. 2020 Aug 1;180(8):1045-1046.

cobas® SARS-CoV-2 & Influenza A/B: Nucleic acid test for use on the cobas® Liat®
System. Available at the Food and Drug Administration website:
https://www.fda.gov/media/142193 /download

Roche Diagnostics. Cobas® Liat® System. Operator’s Manual. Version 8.0. P/N:
08416214001.

Young S, Phillips |, Griego-Fullbright C, Wagner A, Jim P, Chaudhuri S, Tang S, Sickler J.
Molecular point-of-care testing for influenza A/B and respiratory syncytial virus:
comparison of workflow parameters for the ID Now and cobas Liat systems. Journal of
Clinical Pathology. 2020 Jun;73(6):328-334. Epub 2019 Dec 11.

Racioppi SG and Brinker JP. Microbial Transport Media. United States Patent. Number
5,702,944. Dec 30, 1997. Available at:
https://patentimages.storage.googleapis.com/aa/a4/89/d3f53b6f042797 /US5702944.

pdf

Rao A, Berg B, Quezada T, Fader R, Walker K, Tang S, Cowen U, Duncan D, Sickler J.
Diagnosis and antibiotic treatment of group a streptococcal pharyngitis in children in a

As of: 5/10/2021


https://coronavirus.jhu.edu/map.html
https://www.who.int/publications/m/item/weekly-epidemiological-update-8-december-2020
https://www.who.int/publications/m/item/weekly-epidemiological-update-8-december-2020
https://www.fda.gov/media/142193/download
https://patentimages.storage.googleapis.com/aa/a4/89/d3f53b6f042797/US5702944.pdf
https://patentimages.storage.googleapis.com/aa/a4/89/d3f53b6f042797/US5702944.pdf

381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426

11.

12.

13.

14.

15.

16.

17.

18.

19.

14

primary care setting: impact of point-of-care polymerase chain reaction. BMC
Pediatrics. 2019 Jan 16;19(1):24.

U.S Food and Drug Administration (FDA) website. Available at:
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/denovo.cfm?ID=DEN170
029

Daum LT, Worthy SA, Yim KC, Nogueras M, Schuman RF, Choi YW, Fischer GW. A
clinical specimen collection and transport medium for molecular diagnostic and
genomic applications. Epidemiology and Infection. 2011 Nov; 139 (11):1764-73.

Daum LT, Choi YW, Worthy SA, Rodriguez JD, Chambers JP, and Fischer GW. Molecular
Transport Medium for Collection, Inactivation, Transport, and Detection of
Mycobacterium tuberculosis. The International Journal of Tuberculosis and Lung
Disease. 2014 Jul; 18(7):847-9.

Omar SV, Peters RP, Ismail NA, Dreyer AW, Said HM, Gwala T, Ismail N, Fourie PB.
Laboratory evaluation of a specimen transport medium for downstream molecular

processing of sputum samples to detect Mycobacterium tuberculosis. Journal of
Microbial Methods. 2015 Oct; 117:57-63.

Daum LT, Rodriguez JD, Worthy SA, Ismail NA, Omar SV, Dreyer AW, Fourie PB, Hoosen
AA, Chambers JP, Fischer GW. Next-generation ion torrent sequencing of drug
resistance mutations in Mycobacterium tuberculosis strains. Journal of Clinical
Microbiology. 2012 Dec; 50(12):3831-7.

Daum LT, Konstantynovska OS, Solodiankin OS, Poteiko PI, Bolotin VI, Rodriguez ]D,
Gerilovych AP Chambers JP, and Fischer GW. Characterization of Novel Mycobacterium
tuberculosis pncA Gene Mutations in Clinical Isolates from the Ukraine. Diagnostic
Microbiology and Infectious Disease. 2019 Apr; 93(4):334-338.

Daum LT, Konstantynovska OS, Solodiankin OS, Liashenko 0O, Poteiko PI, Bolotin VI,
Hrek II, Rohozhyn AV, Rodriguez JD, Fischer GW, Chambers ]JP, Gerilovych AP. Next-
Generation Sequencing for Characterizing Drug Resistance-Conferring Mycobacterium
tuberculosis Genes from Clinical Isolates in the Ukraine. Journal of Clinical
Microbiology. 2018 May 25;56(6).

Daum LT, Peters RPH, Fourie PB, Jonkman K., Worthy SA, Rodriguez JD, Ismail NA, Omar
SV, and Fischer GW. Molecular detection of Mycobacterium tuberculosis from sputum
transported in PrimeStore from rural settings. The International Journal of
Tuberculosis and Lung Disease. 2015 May; 19 (5):552-557.

Murray AF, Englund JA, Kuypers ], Tielsch JM, Katz ], Khatry SK, Leclerq SC, Chu HY.
Infant Pneumococcal Carriage During Influenza, RSV, and hMPV Respiratory Illness
Within a Maternal Influenza Immunization Trial. Journal of Infectious Diseases. 2019
Aug 9;220(6):956-960.

As of: 5/10/2021


https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/denovo.cfm?ID=DEN170029
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfpmn/denovo.cfm?ID=DEN170029

427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

20.

21.

15

Food and Drug Administration (FDA). Guidance for Clinical Trial Sponsors.
Establishment and Operation of Clinical Trial Data Monitoring Committees. Document
available at: https://www.fda.gov/media/75398/download

Center’s for Disease Control and Prevention (CDC). Website available at:

https://www.cdc.gov/coronavirus/2019-ncov/lab /rt-pcr-panel-primer-probes.html

22.

23.

24,

25.

26.

Daum LT, Canas LC, Arulanandam BP, Niemeyer D, Valdes J]J, Chambers ]JP. Real-time RT-
PCR assays for type and subtype detection of influenza A and B viruses. Influenza Other
Respiratory Viruses. 2007 Jul;1(4):167-75.

MEDCALC® Statistical Software. Diagnostic test evaluation calculator. Website
available at: https://www.medcalc.org/calc/diagnostic test.php

Clinical Performance of the Point-of-Care cobas Liat for Detection of SARS-CoV-2 in 20
Minutes: a Multicenter Study. Glen Hansen, Jamie Marino, Zi-Xuan Wang, Kathleen G.
Beavis, John Rodrigo, Kylie Labog, Lars F. Westblade, Run Jin, Nedra Love, Karen Ding,
Sachin Garg, Alan Huang, Joanna Sickler, Nam K. Tran. Journal of Clinical Microbiology.
Jan 2021, 59 (2).

United States Food and Drug Administration Website. Available at:
https://www.fda.gov/medical-devices/letters-health-care-providers/potential-false-
results-roche-molecular-systems-inc-cobas-sars-cov-2-influenza-test-use-cobas-liat

Wu X, Cai Y, Huang X, Yu X, Zhao L, Wang F, Li Q, Gu S, Xu T, Li Y, Lu B, Zhan Q. Co-
infection with SARS-CoV-2 and Influenza A Virus in Patient with Pneumonia, China.
Emerging Infectious Diseases. 2020 Jun; 26(6):1324-1326.

As of: 5/10/2021


https://www.fda.gov/media/75398/download
https://www.cdc.gov/coronavirus/2019-ncov/lab/rt-pcr-panel-primer-probes.html
https://www.medcalc.org/calc/diagnostic_test.php
https://www.fda.gov/medical-devices/letters-health-care-providers/potential-false-results-roche-molecular-systems-inc-cobas-sars-cov-2-influenza-test-use-cobas-liat
https://www.fda.gov/medical-devices/letters-health-care-providers/potential-false-results-roche-molecular-systems-inc-cobas-sars-cov-2-influenza-test-use-cobas-liat

473

474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500

16

Table 1. Detection of SARS-CoV-2 viral RNA from clinical swabs (N = 100)
collected in PrimeStore MTM® using the Roche Liat® compared to results
by standard qPCR.

Roche cobas® Liat®

Statistic Value (%) 95% Confidence Interval
Positive % Agreement 100 92.5-100
Negative % Agreement 96.4 87.5-99.6
PPV 95.9 85.8-98.9
NPV 100

PPV= positive
predictive value
NPV= negative predictive value

As of: 5/10/2021
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Figure 1. Limit of detection for SARS-CoV-2 viral RNA in PS-MTM® and Copan's UTM-RT using:
A) CDC's N2 gPCR test on an ABI-7500 System, and B) Roche's Cobas® Liat®. Average triplicate
reactions for each dilution with standard deviation bars are shown. Only gPCR C. values for the

N2 CDC test are shown since the average C; value between N1 and N2 were within 1.1 C at

each dilution. *For dilution at LOD, i.e. 1 copy/mL, 10 additional replicates in PS-MTM® (7 of 10
detected, average C; =39.4; 5.D. = 0.7, and 95% CI = 39 - 39.8) and Copan UTM-RT (6 of 10

detected, average C; =39.7; S.D. = 0.4, and 95% Cl = 39.5 - 39.7) were performed (data not

shown).
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