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THE QUEEN’S BENCH 

Winnipeg Centre 
 

APPLICATION UNDER: The Constitutional Questions Act, C.C.S.M., c. 180 
 
AND UNDER:     The Court of Queen’s Bench Rules, M.R. 553/88 
 
IN THE MATTER OF:    The Public Health Act, C.C.S.M. c. P210 
 
BETWEEN: 

 
GATEWAY BIBLE BAPTIST CHURCH, PEMBINA VALLEY BAPTIST 

CHURCH, REDEEMING GRACE BIBLE CHURCH, THOMAS REMPEL, 
GRACE COVENANT CHURCH, SLAVIC BAPTIST CHURCH, 

CHRISTIAN CHURCH OF MORDEN, BIBLE BAPTIST CHURCH, 
TOBIAS TISSEN, ROSS MACKAY 

 
Applicants, 

– and – 
 

HER MAJESTY THE QUEEN IN RIGHT OF THE PROVINCE OF 
MANITOBA, DR. BRENT ROUSSIN in his capacity as CHIEF PUBLIC 

HEALTH OFFICER OF MANITOBA, and DR. JAZZ ATWAL in his 
capacity as ACTING DEPUTY CHIEF OFFICER OF HEALTH 

MANITOBA 
 

Respondents. 
 
 

AFFIDAVIT OF DAVID HERSEY 
 
 
 I, DAVID HERSEY, of the City of Calgary, in the Province of Alberta, 

 
MAKE OATH AND SAY AS FOLLOWS: 

 
 
1. I have personal knowledge of the facts and matters hereinafter 

deposed to by me, except where same are stated to be based upon 

information and belief, and those I do verily believe to be true. 
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2. I am a Senior Paralegal at the Justice Centre for Constitutional 

Freedoms in Calgary, Alberta. I have worked at the Justice Centre since 

September 2018. 

3. I have reviewed the correspondence between the Applicants’ and the 

Respondents’ in anticipation of the hearing of this Application.  

4. On March 19, 2021, the Applicants sent a letter to the Respondents. 

A copy of that letter is attached hereto and marked as Exhibit “A” to this 

my affidavit. 

5. On March 30, 2021, the Respondents sent a letter to the Applicants 

by email which contained attachments. Copies of that email, letter, and the 

attachments to that email are attached hereto and marked as Exhibit “B” 
to this my affidavit. 

6. On April 1, 2021, the Applicants sent a letter by email to the 

Respondents. Copies of that email and letter are attached hereto and 

marked as Exhibit “C” to this my affidavit. 

7. On April 6, 2021, the Respondents sent a letter by email to the 

Applicants. A spreadsheet was attached to that email. Copies of that email, 

letter, and the spreadsheet are attached hereto and marked as Exhibit “D” 

to this my affidavit. 

8. On April 8, 2021, the Respondents emailed the Applicants. A 

spreadsheet was attached to that email. Copies of that email and the 

spreadsheet are attached hereto and marked as Exhibit “E” to this my 

affidavit. 
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Michael Conner
General Counsel
Constitutional Law Section
Legal Services Branch, Manitoba Justice

     
 
CONFIDENTIALITY NOTICE: This e-mail message (including any attachments) is confidential and may also be privileged.  All
rights to privilege are expressly claimed and not waived.  Any use, dissemination, distribution, copying or disclosure of this
message and any attachments, in whole or in part, by anyone other than the intended recipient is strictly prohibited.
 
 

 

From: Allison Pejovic <apejovic@jccf.ca> 
Sent: March 19, 2021 12:49 PM
To: Leonoff, Heather (JUS) < >; Boyd, Sean (JUS)

>; Conner, Michael (JUS) < ; Guenette, Denis
(JUS) 
Cc: Jared Brown  >; Jay Cameron 
Subject: [Caution: Suspicious Email] Gateway Bible Baptist Church v. MB - Letter Requesting
Additional Materials
 
CAUTION: This email originated from an External Sender. Please do not click links or open attachments unless
you recognize the source.
ATTENTION: ce courriel provient d’un expéditeur externe. Ne cliquez sur aucun lien et n’ouvrez pas de pièce
jointe, excepté si vous connaissez l’expéditeur.

 
Hello everyone,
 
Please find enclosed correspondence from the Applicants in respect of the upcoming hearing.
 
Please be advised that a third counsel has joined the Applicants’ team. Jared Brown is Lead Counsel
at Brown Litigation in Toronto and he is assisting us on this file. Please copy him on all future
correspondence.
 
Best regards,
 
Allison Kindle Pejovic, B.A., LL.B., LL.M.
Barrister and Solicitor
Justice Centre for Constitutional Freedoms

 
www.jccf.ca
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"Defending the constitutional freedoms of Canadians"
 
DISCLAIMER:  This email message is intended only for the named recipient(s) above and may contain information that is privileged,
confidential and/or exempt from disclosure under the applicable law.  If you have received this message in error, or are not the named

recipient(s), please immediately notify the sender and delete this email message.  THIS EMAIL ADDRESS IS NOT AN
ADDRESS FOR SERVICE PURSUANT TO RULE 11.21 OF THE ALBERTA RULES OF COURT.
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c) The affiant does not have possession or control over death certificates.  Death certificates 

are prepared by attending physicians and provided to Vital Statistics in accordance with 
The Vital Statistics Act. 
 

Item 2:  Affidavit of Jared Bullard 

We have attached manufacturers’ inserts for PCR tests used by Cadham Provincial Laboratory. 

Item 3:  Affidavit of Jared Bullard 

We decline to provide this undertaking as requested.  The lab reports state whether the case is 
positive for COVID-19 but do not include CT values.  The lab would have to undertake further 
analysis to provide the information requested. 

Item 4:  Affidavit of Brent Roussin 

We decline this undertaking.  Available information about the total number of COVID-19 
hospitalizations, ICU admissions and deaths has been provided in the affidavit of Carla Loeppky.  
Specific information about hospitalization, ICU and deaths of individuals who isolated after 
contact tracing is not readily available. 

Item 5:  Affidavit of Carla Loeppky 

The information requested is not relevant.  The Chief Public Health Officers relies on COVID-19 
deaths as reported to Epidemiology and Surveillance by hospitals or health officials in the 
community.  Nonetheless, we can provide the following information. 

Public Health has published a document for epidemiology and surveillance purposes entitled 
“COVID-19 Technical Notes”, which is part of its Provincial Respiratory Surveillance Report.  
For reporting COVID-19 deaths, the document follows the “Word Health Organization 
Guidelines for Certification and Classification (Coding) of COVID-19 as a Cause of Death”.  
These guidelines are consistent with the Public Health Agency of Canada guidelines entitled 
“National Case Definition”. 

The Technical Notes can be found here: 
https://www.gov.mb.ca/health/publichealth/surveillance/covid-19/resources/Notes.html 

The WHO Guidelines can be found here: 
https://www.who.int/classifications/icd/Guidelines_Cause_of_Death_COVID-19.pdf 

The Public Health Agency of Canada guidelines can be found here: 
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-
infection/health-professionals/national-case-definition.html 

The affiant has no role in determining the cause of death.  The Government of Manitoba has not 
issued any changes to how death certificates are prepared with respect to COVID-19.  Death 
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Certificates are prepared in accordance with The Vital Statistics Act, which also follows WHO 
guidelines.   

Item 6:  Affidavits of Carla Loeppky and Lanette Siragusa 

The number of deaths in Manitoba resulting from other non-communicable diseases is irrelevant 
to this Application.  Nonetheless, the 2020 data is published by Statistics Canada. 

Table 1: Number of total deaths in Manitoba from December 29, 2019 to November 14, 
2020 by primary cause of death 

Primary cause of death Number 

Malignant neoplasms 2020 

Diseases of heart 1425 

Cerebrovascular diseases 385 

Chronic lower 
respiratory diseases 

330 

Accidents (unintentional 
injuries) 

325 

Data source: Statistics Canada. Table 13-10-0810-01 Selected grouped causes of death, by week 

Item 7:  Affidavit of Carla Loeppky 

The list of modelling parameters is attached. 

Item 8:  Affidavit of Carla Loeppky 

The definition of “cluster” is found at Appendix B of the Interim Guidance Public Health 
Measures.  This document is cited at footnote 158 of Dr. Bhattacharya’s report.  An updated 
version of this document can be found at: 
https://manitoba.ca/asset_library/en/coronavirus/interim_guidance.pdf  

 
Item 9:  Affidavit of Brent Roussin 

We decline this undertaking.  The information requested is not in the possession or control of the 
affiant.  In any event, the historical ICU and surge capacity is not relevant to the Application. 
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Item 10:  How many COVID-19 PCR positive cases were also tested for influenza 

The Public Health Agency of Canada’s FluWatch Report is attached.  At page 2, the report 
indicates there were 38,500 influenza tests done in Manitoba from August 23, 2020 to March 20, 
2021.  Only 1 case tested positive for influenza.  Since September 1, 2020, all would also have 
received a test for SARS-CoV-2. 

Item 11:  Manitoba’s Pandemic Response Plan for the past 5 years 

A copy of the Manitoba Emergency Plan can be found at: 
https://www.gov.mb.ca/emo/pdfs/MEP.pdf 
 

Sincerely, 

“Original signed by” 
 
Michael Conner, 
General Counsel 
 
c. Jay Cameron and Jared Brown, counsel for the Applicants 

Heather Leonoff, Q.C., Denis Guénette and Sean Boyd, counsel for the Respondents 
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cobas® SARS-CoV-2 

 

Qualitative assay for use on the cobas® 6800/8800 

Systems 

For in vitro diagnostic use 

 

 

cobas® SARS-CoV-2 P/N:  09175431190 

 
cobas® SARS-CoV-2 Control Kit P/N:  09175440190 

 
cobas® 6800/8800 Buffer Negative Control Kit P/N:  07002238190 

 

Rx Only 
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Intended use 

cobas® SARS-CoV-2 for use on the cobas® 6800/8800 Systems is a real-time RT-PCR test intended for the qualitative 

detection of nucleic acids from SARS-CoV-2 in clinician-instructed self-collected nasal swab specimens (collected on site), 

and clinician-collected nasal, nasopharyngeal and oropharyngeal swab samples from patients with signs and symptoms 

suggestive of COVID-19 (e.g., fever and/or symptoms of acute respiratory illness).  

Results are for the detection of SARS-CoV-2 RNA that are detectable in nasal, nasopharyngeal and oropharyngeal swab 

samples during infection. Positive results are indicative of SARS-CoV-2 RNA detection, but may not represent the 

presence of transmissible virus.  

Negative results do not preclude SARS-CoV-2 infection and should not be used as the sole basis for patient management 

decisions. Negative results must be combined with clinical observations, patient history, and epidemiological information. 

cobas® SARS-CoV-2 is intended for use by trained clinical laboratory personnel specifically instructed and trained in the 

techniques of real-time PCR and in vitro diagnostic procedures.  

Summary and explanation of the test 

Explanation of the test 

cobas® SARS-CoV-2 is a qualitative test for use on the cobas® 6800 System and cobas® 8800 System for the detection of 

the 2019 novel coronavirus (SARS-CoV-2) RNA in nasal, nasopharyngeal and oropharyngeal swab samples collected in 

Copan Universal Transport Medium System (UTM-RT), BD™ Universal Viral Transport System (UVT), cobas® PCR 

Media, or 0.9% physiological saline. The RNA Internal Control, used to monitor the entire sample preparation and PCR 

amplification process, is introduced into each specimen during sample processing. In addition, the test utilizes external 

controls (low titer positive control and a negative control). 

Principles of the procedure 

cobas® SARS-CoV-2 is based on fully automated sample preparation (nucleic acid extraction and purification) 

followed by PCR amplification and detection. The cobas® 6800/8800 Systems consist of the sample supply module, 

the transfer module, the processing module, and the analytic module. Automated data management is performed by 

the cobas® 6800/8800 software, which assigns test results for all tests. Results can be reviewed directly on the system 

screen, and printed as a report. 

Nucleic acid from patient samples and added internal control RNA (RNA IC) molecules are simultaneously 

extracted. Nucleic acid is released by addition of proteinase and lysis reagent to the sample. The released nucleic acid  

binds to the silica surface of the added magnetic glass particles. Unbound substances and impurities, such as 

denatured protein, cellular debris and potential PCR inhibitors, are removed with subsequent wash steps and 

purified nucleic acid is eluted from the magnetic glass particles with elution buffer at elevated temperature. External 

controls (positive and negative) are processed in the same way with each cobas® SARS-CoV-2 run.  

Selective amplification of target nucleic acid from the sample is achieved by the use  of target-specific forward and 

reverse primers for ORF1a/b non-structural region that is unique to SARS-CoV-2. Additionally, a conserved region 

in the structural protein envelope E-gene were chosen for pan-Sarbecovirus detection. The pan-Sarbecovirus 

detection sets will also detect SARS-CoV-2 virus. 
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Selective amplification of RNA Internal Control is achieved by the use of non-competitive sequence specific forward 

and reverse primers which have no homology with the coronavirus genome. A thermostable DNA polymerase 

enzyme is used for amplification. 

The cobas® SARS-CoV-2 master mix contains detection probes which are specific for the coronavirus type SARS-CoV-2, 

members of the Sarbecovirus subgenus, and the RNA Internal Control nucleic acid. The coronavirus and RNA 

Internal Control detection probes are each labeled with unique fluorescent dyes that act as a reporter. Each probe 

also has a second dye which acts as a quencher. When not bound to the target sequence, the fluorescent signals of the 

intact probes are suppressed by the quencher dye. During the PCR amplification step, hybridization of the probes to 

the specific single-stranded DNA template results in cleavage of the probe by the 5' to 3' exonuclease activity of the 

DNA polymerase resulting in separation of the reporter and quencher dyes and the generation of a fluorescent signal. 

With each PCR cycle, increasing amounts of cleaved probes are generated and the cumulative signal of the reporter 

dye increases concomitantly. Each reporter dye is measured at defined wavelengths, which enables simultaneous 

detection and discrimination of the amplified coronavirus target and the RNA Internal Control.  The master mix 

includes deoxyuridine triphosphate (dUTP), instead of deoxythimidine triphosphate (dTTP), which is incorporated 

into the newly synthesized DNA (amplicon). Any contaminating amplicons from previous PCR runs are destroyed 

by the AmpErase enzyme [uracil-N-glycosylase], which is included in the PCR mix, when heated in the first thermal 

cycling step. However, newly formed amplicons are not destroyed since the AmpErase enzyme is inactivated once 

exposed to temperatures above 55°C. 
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Reagents and materials 

The materials provided for cobas® SARS-CoV-2 can be found in Table 1. Materials required, but not provided can be 

found in Table 2, Table 3, Table 4, Table 7, and Table 8. 

Refer to the Reagents and materials section and Precautions and handling requirements section for the hazard 

information for the product. 

cobas® SARS-CoV-2 reagents and controls 

All unopened reagents and controls shall be stored as recommended in Table 1 to Table 4. 

Table 1 cobas® SARS-CoV-2 

cobas® SARS-CoV-2  

Store at 2-8°C 

192 test cassette (P/N 09175431190)  

Kit components Reagent ingredients Quantity per kit 

192 tests 

Proteinase Solution  

(PASE) 

Tris buffer, < 0.05% EDTA, calcium chloride, calcium acetate, 

8% proteinase 

EUH210:  Safety data sheet available on request. 

EUH208:  Contains Subtilisin. May produce an allergic 

reaction. 

22.3 mL 

RNA Internal Control 

(RNA IC) 

Tris buffer, <0.05% EDTA, <0.001% non-Sarbecovirus 

related armored RNA construct containing primer and 

probe specific primer sequence regions (non-infectious 

RNA in MS2 bacteriophage), <0.1% sodium azide 

21.2 mL 

Elution Buffer  

(EB) 
Tris buffer, 0.2% methyl-4 hydroxybenzoate 21.2 mL 

Master Mix Reagent 1 

(MMX-R1) 
Manganese acetate, potassium hydroxide, < 0.1% sodium 

azide 

7.5 mL 

SARS-CoV-2 Master Mix 

Reagent 2  

(SARS-CoV-2 MMX-R2) 

Tricine buffer, potassium acetate, < 18% dimethyl sulfoxide, 

glycerol, < 0.1% Tween 20, EDTA, < 0.12% dATP, dCTP, dGTP, 

dUTPs, < 0.01% upstream and downstream SARS-CoV-2 and 

Sarbecovirus primers, < 0.01% Internal Control forward and 

reverse primers, < 0.01% fluorescent-labeled oligonucleotide 

probes specific for SARS-CoV-2, Sarbecovirus, and the RNA 

Internal Control, < 0.01% oligonucleotide aptamer, < 0.1% 

Z05D DNA polymerase, < 0.10% AmpErase (uracil-N-

glycosylase) enzyme (microbial), < 0.1% sodium azide 

9.7 mL 
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Table 2 cobas® SARS-CoV-2 Control Kit 

cobas® SARS-CoV-2 Control Kit 

Store at 2–8°C 

(P/N 09175440190) 

Kit components Reagent ingredients Quantity per kit 

SARS-CoV-2  

Positive Control  

(SARS-CoV-2 

(+)C) 

Tris buffer, < 0.05% Sodium azide, < 0.005% EDTA, < 0.003% Poly rA, < 0.01% 

Non-infectious plasmid DNA (microbial) containing SARS-CoV-2 sequence, 

< 0.01% Non-infectious plasmid DNA (microbial) containing pan-Sarbecovirus 1 

sequence, < 0.01% Non-infectious plasmid DNA (microbial) containing pan-

Sarbecovirus sequence 

16 mL 

(16 x 1 mL) 

 

Table 3 cobas® Buffer Negative Control Kit 

cobas® Buffer Negative Control Kit 

Store at 2-8°C 

(P/N 07002238190) 

Kit components Reagent ingredients Quantity per kit 

cobas® Buffer 

Negative Control 

(BUF (-) C)  

Tris buffer, < 0.1% sodium azide, EDTA, < 0.002% Poly rA RNA (synthetic) 16 mL 

(16 x 1 mL) 
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cobas omni reagents for sample preparation 

Table 4 cobas omni reagents for sample preparation* 

Reagents Reagent ingredients Quantity 

per kit 

Safety symbol and warning** 

cobas omni  

MGP Reagent 

(MGP) 

Store at 2–8°C 

(P/N 06997546190) 

Magnetic glass particles, Tris buffer, 

0.1% methyl-4 hydroxybenzoate, 

< 0.1% sodium azide 

480 tests  Not applicable 

cobas omni 

Specimen Diluent 

(SPEC DIL) 

Store at 2–8°C 

(P/N 06997511190) 

Tris buffer, 0.1% methyl-4 

hydroxybenzoate, < 0.1% sodium azide  

4 x 875 mL Not applicable 

cobas omni  

Lysis Reagent 

(LYS) 

Store at 2–8°C 

(P/N 06997538190) 

43% (w/w) guanidine thiocyanate***, 

5% (w/v) polydocanol***, 2% (w/v) 

dithiothreitol***, dihydro sodium citrate 

4 x 875 mL 

  

DANGER 

H302 + H332: Harmful if swallowed or if inhaled. 

H314: Causes severe burns and eye damage.  

H412: Harmful to aquatic life with long lasting effects. 

EUH032: Contact with acids liberates very toxic gas.                                                                

P261: Avoid breathing dust/fume/gas/mist/vapours/ 

spray.  

P273: Avoid release to the environment.  

P280: Wear protective gloves/ protective clothing/ eye 

protection/ face protection. 

P303 + P361 + P353: IF ON SKIN (or hair): Take off  

immediately all contaminated clothing. Rinse skin with 

water. 

P304 + P340 + P310: IF INHALED: Remove person to 

fresh air and keep comfortable for breathing. 

Immediately call a POISON CENTER/doctor. 

P305 + P351 + P338 + P310: IF IN EYES: Rinse 

cautiously with water for several minutes. Remove 

contact lenses, if present and easy to do. Continue 

rinsing. Immediately call a POISON CENTER/ doctor. 

593-84-0 Guanidinium thiocyanate 

9002-92-0 Polidocanol 

3483-12-3 (R*,R*)-1,4-dimercaptobutane-2,3-diol 

cobas omni  

Wash Reagent 

(WASH) 

Store at 15–30°C 

 (P/N 06997503190) 

Sodium citrate dihydrate, 0.1% methyl-4 

hydroxybenzoate 

4.2 L  Not applicable 

*   These reagents are not included in the cobas® SARS-CoV-2 test kit. See listing of additional materials required (Table 7). 

**  Product safety labeling primarily follows EU GHS guidance 

***Hazardous substance 

AB677



cobas® SARS-CoV-2 

09179909001-02EN 

Doc Rev. 2.0 9 

Reagent storage and handling requirements 

Reagents shall be stored and will be handled as specified in Table 5 and Table 6. 

When reagents are not loaded on the cobas® 6800/8800 Systems, store them at the corresponding temperature specified in 

Table 5. 

Table 5 Reagent storage (when reagent is not on the system) 

Reagent Storage temperature 

cobas® SARS-CoV-2 -192 2–8°C 

cobas® SARS-CoV-2 Control Kit 2–8°C 

cobas® Buffer Negative Control Kit 2–8°C 

cobas omni Lysis Reagent 2–8°C 

cobas omni MGP Reagent 2–8°C 

cobas omni Specimen Diluent 2–8°C 

cobas omni Wash Reagent 15–30°C 

Reagents loaded onto the cobas® 6800/8800 Systems are stored at appropriate temperatures and their expiration is 

monitored by the system. The cobas® 6800/8800 Systems allow reagents to be used only if all of the conditions shown in 

Table 6 are met. The system automatically prevents use of expired reagents. Table 6 allows the user to understand the 

reagent handling conditions enforced by the cobas® 6800/8800 Systems. 

Table 6 Reagent expiry conditions enforced by the cobas® 6800/8800 Systems 

Reagent 
Kit expiration 

date 
Open-kit stability 

Number of runs 

for which this kit 

can be used 

On-board stability 

(cumulative time on board 

outside refrigerator)  

cobas® SARS-CoV-2 – 192 Date not passed1 90 days from first 

usage1,2 
Max 40 runs1  Max 40 hours1 

cobas® SARS-CoV-2 Control Kit Date not passed1 Not applicable3 Not applicable Max 8 hours1 

cobas® Buffer Negative Control Kit Date not passed Not applicable3 Not applicable Max 10 hours 

cobas omni Lysis Reagent Date not passed 30 days from loading2 Not applicable Not applicable 

cobas omni MGP Reagent Date not passed 30 days from loading2 Not applicable Not applicable 

cobas omni Specimen Diluent Date not passed 30 days from loading2 Not applicable Not applicable 

cobas omni Wash Reagent Date not passed 30 days from loading2 Not applicable Not applicable 

1 The performance has not been established for suggested use cycles and time, but is based on similar reagents used on the same 

system. 

2 Time is measured from the first time that reagent is loaded onto the cobas® 6800/8800 Systems. 

3 Single use reagents 
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Additional materials required 

Table 7 Materials and consumables for use on cobas® 6800/8800 Systems 

Material P/N 

cobas omni Processing Plate 05534917001 

cobas omni Amplification Plate 05534941001 

cobas omni Pipette Tips 05534925001 

cobas omni Liquid Waste Container 07094388001 

cobas omni Lysis Reagent 06997538190 

cobas omni MGP Reagent 06997546190 

cobas omni Specimen Diluent 06997511190 

cobas omni Wash Reagent 06997503190 

Solid Waste Bag 07435967001 

Solid Waste Bag and Solid Waste Container  

or  

Solid Waste Bag With Insert and Kit Drawer  

07435967001 and 07094361001  

or  

08030073001 and 08387281001 

Solid Waste Container 07094361001 

cobas omni Secondary Tubes 13x75 (optional) 06438776001 

 

 Instrumentation and software required 

The cobas® 6800/8800 software and cobas® SARS-CoV-2 analysis package must be installed on the instrument(s). The 

Instrument Gateway (IG) server will be provided with the system. 

Table 8 Instrumentation 

Equipment P/N 

cobas® 6800 System (Moveable Platform) 05524245001 and 06379672001 

cobas® 6800 System (Fixed Platform) 05524245001 and 06379664001 

cobas® 8800 System 05412722001 

Sample Supply Module 06301037001 

Instrument Gateway  06349595001 

For additional information, please refer to the cobas® 6800/8800 Systems – User Assistance and/or User Guide. 

Note: Contact your local Roche representative for a detailed order list for sample racks, racks for clotted tips and rack trays accepted 

on the instruments. 
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Precautions and handling requirements 

Warnings and precautions 

As with any test procedure, good laboratory practice is essential to the proper performance of this assay. Due to the high 

sensitivity of this test, care should be taken to keep reagents and amplification mixtures free of contamination. 

 For in vitro diagnostic use. 

 Positive results are indicative of presence of SARS-CoV-2 RNA.  

 All patient samples should be handled as if infectious, using good laboratory procedures as outlined in Biosafety 

in Microbiological and Biomedical Laboratories and in the CLSI Document M29-A4.1,2 Only personnel proficient 

in handling infectious materials and the use of cobas® SARS-CoV-2 and cobas® 6800/8800 Systems should 

perform this procedure. 

 All human-sourced materials should be considered potentially infectious and should be handled with universal 

precautions. If spillage occurs, immediately disinfect with a freshly prepared solution of 0.5% sodium hypochlorite in 

distilled or deionized water (dilute household bleach 1:10) or follow appropriate site procedures. 

 The use of sterile disposable pipettes and nuclease-free pipette tips is recommended. Use only supplied or 

specified required consumables to ensure optimal test performance. 

 Safety Data Sheets (SDS) are available on request from your local Roche representative. 

 Closely follow procedures and guidelines provided to ensure that the test is performed correctly. Any deviation 

from the procedures and guidelines may affect optimal test performance. 

 False positive results may occur if carryover of samples is not adequately controlled during sample handling 

and processing. 

Reagent handling 

 Handle all reagents, controls, and samples according to good laboratory practice in order to prevent carryover of 

samples or controls. 

 Before use, visually inspect each reagent cassette, diluent, lysis reagent, and wash reagent to ensure that there are 

no signs of leakage. If there is any evidence of leakage, do not use that material for testing. 

 cobas omni Lysis Reagent contains guanidine thiocyanate, a potentially hazardous chemical. Avoid contact of 

reagents with the skin, eyes, or mucous membranes. If contact does occur, immediately wash with generous 

amounts of water; otherwise, burns can occur. 

 cobas® SARS-CoV-2 test kit, cobas® SARS-CoV-2 Control kit, cobas® Buffer Negative Control kit, cobas omni 

MGP Reagent, and cobas omni Specimen Diluent contain sodium azide as a preservative. Avoid contact of 

reagents with the skin, eyes, or mucous membranes. If contact does occur, immediately wash with generous 

amounts of water; otherwise, burns can occur. If these reagents are spilled, dilute with water before wiping dry. 

 Do not allow cobas omni Lysis Reagent, which contains guanidine thiocyanate, to contact sodium hypochlorite 

(bleach) solution. This mixture can produce a highly toxic gas. 

 Dispose of all materials that have come in contact with samples and reagents in accordance with country, state, 

and local regulations. 
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 Collect nasal specimens according to standard collection technique using flocked or polyester-tipped swabs and 

immediately place in 3 mL of 0.9% physiological saline. 

Transport and storage 

Transportation of collected specimens must comply with all applicable regulations for the transport of etiologic 

agents. 

 Transport and store samples collected in cobas® PCR Media or 0.9% physiological saline as follows: 

o After collection, specimens in cobas® PCR Media or 0.9% physiological saline should be stored at 2-8°C 

and processed within 48 hours.  

 Sample stability when using cobas® SARS-CoV-2 has not been established for suggested temperatures and time, 

but is based on viability data from testing similar viruses in the UTM-RT or UVT Systems as stated in Copan 

UTM-RT System Instructions For Use and shown below: 

o After collection, the specimen should be stored at 2-25°C and processed within 48 hours. 

o If delivery and processing exceed 48 hours, specimens should be transported in dry ice and once in 

laboratory frozen at -70°C or colder. 

2. ALIGN: Remove the cap from the 

cobas® PCR Media Tube and lower the 

swab specimen into the tube until the 

visible scoreline on the swab is aligned 

with the tube rim.  

3. BREAK: Carefully 

leverage the swab 

against the tube rim 

to break the swab 

shaft at the 

scoreline.  

4. CLOSE: Tightly  re-

cap the cobas®  PCR 

Media Tube. The 

specimen is now 

ready for transport. 

Discard the top 

portion of the swab. 

 

DO NOT PRE-WET SWAB IN cobas® PCR MEDIA BEFORE COLLECTION! 
1. COLLECT: Hold the woven swab (Swab A) or the flocked swab (Swab B) with the scoreline above 

your hand. Insert the swab 1-2 cm into one of the anterior nares. Rotate the swab against the nasal 

mucosa for about 3 seconds and withdraw. Repeat with the other anterior nare using the same swab. 
 

Do not let the swab touch any surface before placing it into the collection tube.  

 

 

AB682



cobas® SARS-CoV-2 

09179909001-02EN 

Doc Rev. 2.0 14 

Instructions for use 

Procedural notes 

 Do not use cobas® SARS-CoV-2 reagents, cobas® SARS-CoV-2 Control Kit, cobas® Buffer Negative Control Kit, or 

cobas omni reagents after their expiry dates. 

 Do not reuse consumables. They are for one-time use only. 

 Refer to the cobas® 6800/8800 Systems – User Assistance and/or User Guide for proper maintenance of instruments. 

Running cobas® SARS-CoV-2  

cobas® SARS-CoV-2 can be run with a minimum required sample volume of 0.6 mL. 

Always use caution when transferring specimens from a primary collection tube to a secondary tube. 

Use pipettes with aerosol-barrier or positive-displacement tips to handle specimens. 

Always use a new pipette tip for each specimen. 

Ensure samples are equilibrated to room temperature prior to transfer into a cobas omni Secondary Tube. 

Follow the steps below to transfer patient sample from a primary collection tube into a cobas omni Secondary Tube: 

 Unscrew the primary sample tube cap.  

 Lift the cap and any attached swab to allow a pipette to be inserted into the sample tube.  

 Transfer 0.6 mL into the prepared barcoded secondary tube. 

 Transfer secondary tube to a rack. Close the primary sample tube cap.  

The test procedure is described in detail in the cobas® 6800/8800 Systems – User Assistance and/or User Guide. Figure 1 

below summarizes the procedure. 
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Figure 1 cobas® SARS-CoV-2 procedure 
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Results 

The cobas® 6800/8800 Systems automatically detect the SARS-CoV-2 , for each individually processed sample and 

control, displaying individual target results for samples as well as test validity and overall results for controls . 

Quality control and validity of results 

 One cobas® Buffer Negative Control [(-) Ctrl] and one [SARS-CoV-2 (+)C] are processed with each batch. 

 In the cobas® 6800/8800 software and/or report, check for flags and their associated results to ensure the batch validity. 

 All flags are described in the cobas® 6800/8800 Systems User Guide. 

 The batch is valid if no flags appear for any controls. If the batch is invalid, repeat testing of the entire batch. 

Validation of results is performed automatically by the cobas® 6800/8800 software based on negative and positive 

control performance. 

AB685





cobas® SARS-CoV-2 

09179909001-02EN 

Doc Rev. 2.0 18 

Interpretation of results 

The following result interpretation applies to both cobas® 6800/8800 software version 1.2 and cobas® 6800/8800 software 

version 1.3 and higher. 

For a valid batch, check each individual sample for flags in the cobas® 6800/8800 software and/or report. The result 

interpretation should be as follows: 

 A valid batch may include both valid and invalid sample results. 

 The “Valid” and “Overall Result” columns are not applicable to sample results for the cobas® SARS-CoV-2. 

Values reported in these columns are not applicable and do not impact the validity of results reported within 

individual Target Result columns. 

 Invalid results for one or more target combinations are possible and are reported out specifically for each channel.  

 Results of this test should only be interpreted in conjunction with information available from clinical evaluation 

of the patient and patient history. 

Results and their corresponding interpretation for detecting SARS-CoV-2 are shown below (Table 9). 
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Procedural limitations 

 cobas® SARS-CoV-2 has been evaluated only for use in combination with the cobas® SARS-CoV-2 Control Kit, 

cobas® Buffer Negative Control Kit, cobas omni MGP Reagent, cobas omni Lysis Reagent, cobas omni Specimen 

Diluent, and cobas omni Wash Reagent for use on the cobas® 6800/8800 Systems. 

 Reliable results depend on proper sample collection, storage and handling procedures. 

 This test is intended to be used for the detection of SARS-CoV-2 RNA in nasal, nasopharyngeal and oropharyngeal 

swab samples collected in a Copan UTM-RT System (UTM-RT) or BD™ Universal Viral Transport System 

(UVT), and nasal swab samples collected in cobas® PCR Media and 0.9% physiological saline. Testing of other 

sample types with cobas® SARS-CoV-2 may result in inaccurate results. 

 Detection of SARS-CoV-2 RNA may be affected by sample collection methods, patient factors (e.g., presence of 

symptoms), and/or stage of infection. 

 As with any molecular test, mutations within the target regions of cobas® SARS-CoV-2 could affect primer 

and/or probe binding resulting in failure to detect the presence of virus.  

 Due to inherent differences between technologies, it is recommended that, prior to switching from one 

technology to the next, users perform method correlation studies in their laboratory to qualify technology 

differences. One hundred percent agreement between the results should not be expected due to aforementioned 

differences between technologies. Users should follow their own specific policies/procedures. 

 False negative or invalid results may occur due to interference. The Internal Control is included in 

cobas® SARS-CoV-2 to help identify the specimens containing substances that may interfere with nucleic acid 

isolation and PCR amplification. 

 The addition of AmpErase enzyme into the cobas® SARS-CoV-2 Master Mix reagent enables selective 

amplification of target RNA; however, good laboratory practices and careful adherence to the procedures 

specified in this Instructions For Use document are necessary to avoid contamination of reagents. 
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Non-clinical performance evaluation  

Key performance characteristics 

Analytical sensitivity 

Limit of detection (LoD) studies determine the lowest detectable concentration of SARS-CoV-2 at which greater or 

equal to 95% of all (true positive) replicates test positive.   

To determine the LoD, a cultured virus of an isolate from a US patient (USA-WA1/2020, catalog number NR-52281, lot 

number 70033175, 2.8E+05 TCID50/mL§) was serially diluted in simulated clinical matrix. A total of 7 concentration levels, 

with 3-fold serial dilutions between the levels, were tested with a total of 21 replicates per concentration, with an 

additional 10 replicates of a blank sample (i.e, simulated clinical matrix). 

As shown in Table 10, the concentration level with observed hit rates greater than or equal to 95% were 0.009 and 

0.003 TCID50/mL for SARS-CoV-2 (Target 1) and pan-Sarbecovirus (Target 2), respectively. As shown in Table 11, the 

Probit predicted 95% hit rates were 0.007 and 0.004 TCID50/mL for SARS-CoV-2 (Target 1) and pan-Sarbecovirus 

(Target 2), respectively. 

Table 10 LoD determination using USA-WA1/2020 strain 

Strain 
Concentration 

[TCID50/mL] 

Total 

valid 

results 

Hit rate [%]ˆ 

 

Mean Ct* 

Target 1 Target 2 Target 1 Target 2 

USA-WA1/2020§  

(stock 

concentration 

2.8E+05 

TCID50/mL) 

0.084 21 100 100 31.0 33.0 

0.028 21 100 100 31.8 34.1 

0.009 21 100 100 32.7 35.2 

0.003 21 38.1 100 33.5 36.4 

0.001 21 0 52.4 n/a 37.9 

0.0003 21 0 14.3 n/a 37.2 

0.0001 21 0 9.5 n/a 38.5 

0 (blank) 10 0 0 n/a n/a 

§ Reagent was deposited by the Centers for Disease Control and Prevention and obtained through BEI Resources, NIAID, NIH: 

SARS-Related Coronavirus 2, Isolate USA-WA1/2020, NR-52281 

ˆAll replicates where Target 1 was positive were also positive for Target 2. 

* Calculations only include positive results. 

Table 11 Probit predicted 95% hit rates using USA-WA1/2020 strain 

Strain 

Probit Predicted 95% Hit Rate [TCID50/mL] 

Target 1 Target 2 

USA-WA1/2020 

(stock concentration 2.8E+05 TCID50/mL) 

0.007 

(95% CI: 0.005 – 0.036) 

0.004 

(95% CI: 0.002 – 0.009) 
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Cross-reactivity 

In silico analysis 

The in silico analysis for possible cross-reactions with all the organisms listed in Table 12 was conducted by mapping 

primers in cobas® SARS-CoV-2 individually to the sequences downloaded from NCBI and GISAID databases.  If any two 

of the primers were mapped to a sequence on opposite strands with short distance apart, potential amplifications were 

flagged. No potential unintended cross reactivity is expected based on this in silico analysis. 

Table 12 In silico analysis for SARS-CoV-2     

Strain In Silico Analysis for % Identity to 

Target 1 (nCoV) 

In Silico Analysis for % Identity to 

Target 2 (Pan-Sarbecovirus 1) 

CoV 229E 74.47 No alignment was found* 

CoV OC43 72.26 No alignment was found* 

CoV HKU1 76.52 No alignment was found* 

CoV NL63 71.32 No alignment was found* 

SARS-CoV 95.04 100 

MERS No alignment was found* No alignment was found* 

AdV No alignment was found* No alignment was found* 

HMPV No alignment was found* No alignment was found* 

HPIV1 No alignment was found* No alignment was found* 

HPIV2 No alignment was found* No alignment was found* 

HPIV3 No alignment was found* No alignment was found* 

HPIV4 No alignment was found* No alignment was found* 

Flu A No alignment was found* No alignment was found* 

Flu B No alignment was found* No alignment was found* 

EV No alignment was found* No alignment was found* 

RSV No alignment was found* No alignment was found* 

RV No alignment was found* No alignment was found* 

Chlamydia pneumoniae No alignment was found* No alignment was found* 

Haemophilus influenzae No alignment was found* No alignment was found* 
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Strain In Silico Analysis for % Identity to 

Target 1 (nCoV) 

In Silico Analysis for % Identity to 

Target 2 (Pan-Sarbecovirus 1) 

Legionella pneumophila No alignment was found* No alignment was found* 

MTB Mycobacterium bovis subsp. Bovis No alignment was found* No alignment was found* 

Streptococcus pneumoniae No alignment was found* No alignment was found* 

Streptococcus pyrogenes No alignment was found* No alignment was found* 

Bordetella pertussis No alignment was found* No alignment was found* 

Mycoplasma pneumoniae No alignment was found* No alignment was found* 

Pneumocystis jirovecii No alignment was found* No alignment was found* 

Influenza C No alignment was found* No alignment was found* 

Parechovirus No alignment was found* No alignment was found* 

Candida albicans No alignment was found* No alignment was found* 

Corynebacterium diphtheriae No alignment was found* No alignment was found* 

Legionella non-pneumophila No alignment was found* No alignment was found* 

Bacillus anthracis (Anthrax) No alignment was found* No alignment was found* 

Moraxella catarrhalis No alignment was found* No alignment was found* 

Neisseria elongate and meningitides No alignment was found* No alignment was found* 

Pseudomonas aeruginosa No alignment was found* No alignment was found* 

Staphylococcus epidermidis No alignment was found* No alignment was found* 

Staphylococcus salivarius No alignment was found* No alignment was found* 

Leptospira No alignment was found* No alignment was found* 

Chlamydia psittaci No alignment was found* No alignment was found* 

Coxiella burnetii (Q-Fever) No alignment was found* No alignment was found* 

Staphylococcus aureus No alignment was found* No alignment was found* 

Note: * The amplicon sequences were blasted against all the exclusive sequences with very low stringency cutoff (50% and 100bp). No 

alignment were found passing the cutoff and no concerns for cross-reactivity were observed. 
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Cross reactivity testing 

Cross-reactivity of cobas® SARS-CoV-2 was evaluated by testing whole organisms. As listed in Table 13, a panel of 

multiple unique sub-species of microorganisms were tested. High titer stocks of the potentially cross-reacting 

microorganisms were spiked into negative simulated clinical matrix to a concentration level of 1.0E+05 units/mL for viruses 

and 1.0E+06 units/mL for other microorganisms, unless otherwise noted.  

None of the organisms tested interfered with cobas® SARS-CoV-2 performance by generating false positive results. 

Table 13 Cross-reactivity test results 

Microorganism Concentration Target 1 Result Target 2 Result 

Human coronavirus 229E 1.0E+05 TCID50/mL Negative Negative 

Human coronavirus OC43 1.0E+05 TCID50/mL Negative Negative 

Human coronavirus HKU1 1.0E+05 cp/mL Negative Negative 

Human coronavirus NL63 1.0E+05 TCID50/mL Negative Negative 

MERS coronavirus 
1.0E+05 genomic 

equivalent/mL 
Negative Negative 

SARS coronavirus 1.0E+05 PFU/mL Negative Positive 

Adenovirus B (Type 34) 1.0E+05 TCID50/mL Negative Negative 

Human Metapneumovirus (hMPV) 1.0E+05 TCID50/mL Negative Negative 

Parainfluenza virus Type 1 1.0E+05 TCID50/mL Negative Negative 

Parainfluenza virus Type 2 1.0E+05 TCID50/mL Negative Negative 

Parainfluenza virus Type 3 1.0E+05 TCID50/mL Negative Negative 

Parainfluenza virus Type 4 1.0E+05 TCID50/mL Negative Negative 

Influenza A (H1N1) 1.0E+05 TCID50/mL Negative Negative 

Influenza B 1.0E+05 TCID50/mL Negative Negative 

Enterovirus E (Type 1) 1.0E+05 TCID50/mL Negative Negative 

Respiratory syncytial virus 1.0E+05 PFU/mL Negative Negative 

Rhinovirus 1.0E+05 TCID50/mL Negative Negative 

Chlamydia pneumonia 1.0E+06 TCID50/mL Negative Negative 

Haemophilus influenzae 1.0E+06 CFU/mL Negative Negative 

Legionella pneumophila 1.0E+06 CFU/mL Negative Negative 

Mycobacterium tuberculosis 1.0E+06 cells/mL Negative Negative 

Streptococcus pneumonia 1.0E+06 CFU/mL Negative Negative 

Streptococcus pyrogenes 1.0E+06 CFU/mL Negative Negative 

Bordetella pertussis 1.0E+06 CFU/mL Negative Negative 

Mycoplasma pneumoniae 1.0E+06 CFU/mL Negative Negative 

Pooled human nasal wash 5 - 50% Negative Negative 
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Sample type equivalency 

Equivalence between nasopharyngeal swab (NPS) and oropharyngeal swab (OPS) sample types was evaluated using 

cultured virus (USA-WA1/2020 strain) spiked into paired negative samples (individual samples, not pooled) to prepare 

contrived low positive (approximately 1.5x Target 1 LoD) and moderate positive (approximately 4x Target 1 LoD) samples for 

each sample type. A total of 21 low positive paired samples, 11 moderate positive paired samples, and 11 negative paired 

samples were tested.  

As shown in Table 14, all low positive and moderate positive paired samples were positive in both sample matrices. All 

negative paired samples were negative in both sample types. The observed Ct values for contrived positive samples were 

comparable in both sample types.  

Table 14 Result comparison of nasopharyngeal to oropharyngeal sample types  

Sample 

Type 
Sample Concentration N 

Target 1 Target 2 

% Positive 
Mean Ct 

(95% CI) 
% Positive 

Mean Ct 

(95% CI) 

NPS 

~1.5x LoD (Target 1) 21 

100 
31.9 

(31.7 – 32.0) 
100 

33.6 

(33.5 – 33.7) 

OPS 100 
32.2 

(31.8 – 32.6) 
100 

33.7 

(33.4 – 34.1) 

NPS 

~4x LoD (Target 1) 11 

100 
30.9 

(30.3 – 31.5) 
100 

32.2 

(31.6 – 32.9) 

OPS 100 
31.5        

(31.2 – 31.9) 
100 

32.7 

(32.4 – 33.0) 

NPS 

Negative 11 

0 n/a 0 n/a 

OPS 0 n/a 0 n/a 

 

Matrix equivalency – UTM-RT and cobas® PCR Media 

Equivalence between samples collected in UTM-RT and cobas® PCR Media (CPM) was evaluated using cultured virus 

(USA-WA1/2020 strain) spiked into paired negative nasopharyngeal samples from patients with signs and symptoms of 

an upper respiratory infection (individual samples, not pooled) to prepare contrived low positive (approximately 

1.5x LoD) and moderate positive (approximately 4x LoD) samples for each collection media. A total of 21 low positive 

paired samples, 11 moderate positive paired samples, and 11 negative paired samples were tested.  

As shown in Table 15, all low positive and moderate positive paired samples were positive in both sample matrices. All 

negative paired samples were negative in both sample matrices. The observed Ct values for contrived positive samples 

were comparable in both sample matrices.  
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Table 15 Result comparison of UTM-RT to cobas® PCR Media  

Collection 

Media 

Sample 

Concentration 
N 

Target 1 Target 2 

% Positive 
Mean Ct 

(95% CI) 
% Positive 

Mean Ct 

(95% CI) 

UTM 

~1.5x LoD 21 

100 
31.8 

(31.6 - 32.0) 
100 

34.0 

(33.8 - 34.2) 

CPM 100 
32.2 

( 31.9 - 32.4) 
100 

34.7 

(34.4 - 33.8) 

UTM 

~4x LoD 11 

100 
30.7 

(30.1 - 31.2) 
100 

32.4 

(31.8 - 33.1) 

CPM 100 
31.6 

(31.0 - 32.1) 
100 

33.7 

(33.0 - 34.5) 

UTM 

Negative 11 

0 n/a 0 n/a 

CPM 0 n/a 0 n/a 

Matrix equivalency –UTM-RT and 0.9% physiological saline 

Equivalence between samples collected in UTM-RT and 0.9% physiological saline was evaluated using cultured virus 

(USA-WA1/2020 strain) spiked into paired negative samples (individual samples, not pooled) to prepare contrived low 

positive (approximately 1.5x LoD) and moderate positive (approximately 4x LoD) samples for each collection media. 

Three samples were collected from each of 45 healthy donors using swabs from cobas® PCR Media Dual Swab Sample Kit; 

two nasal sample (NS) collected using dual flocked/woven polyester swabs stored in UTM and one nasal sample (other 

nostril) collected using a woven polyester swab stored in 0/9% physiological saline. A total of 17 low positive paired 

samples, 11 moderate positive paired samples, and 45 negative paired samples were tested. 

As shown in Table 16, all low positive and moderate positive paired samples were positive in both sample matrices.  All 

negative paired samples were negative in both sample matrices. The observed Ct values for contrived positive samples 

were comparable in both sample matrices.  
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Table 16 Result comparison of UTM-RT to 0.9% physiological saline 

Collection 

Device 

Sample 

Concentration 
N 

Target 1 Target 2 

% Positive 
Mean Ct 

(95% CI) 
% Positive 

Mean Ct 

(95% CI) 

Flocked Swab in 

UTM-RT 

~1.5x LoD 

17 100 
32.2 

(32.0 - 32.4) 
100 

33.6 

(33.6 - 33.7) 

Woven Swab in 

UTM-RT 
16 100 

31.6 

(31.1 - 32.1) 
100 

33.2 

(32.7 - 33.8) 

Woven Swab in 

Saline 
17 100 

31.7 

(31.4 - 32.0) 
100 

33.5 

(33.2 - 33.8) 

Flocked Swab in 

UTM-RT 

~4x LoD 11 

100 
31.2 

(31.1 - 31.4) 
100 

32.6 

(32.4 - 32.7) 

Woven Swab in 

UTM-RT 
100 

30.9 

(30.4 - 31.4) 
100 

32.4 

(31.9 - 33.0) 

Woven Swab in 

Saline 
100 

31.0 

(30.8 - 31.3) 
100 

32.6 

(32.5 - 32.7) 

Flocked Swab in 

UTM-RT 

Negative 45 

0 n/a 0 n/a 

Woven Swab in 

UTM-RT 
0 n/a 0 n/a 

Woven Swab in 

Saline 
0 n/a 0 n/a 

 

Clinical evaluation 

The performance of cobas® SARS-CoV-2 with prospectively collected nasopharyngeal swab clinical samples was evaluated 

using 100 individual negative clinical samples and 50 contrived positive clinical samples collected from patients with signs 

and symptoms of an upper respiratory infection.  

Clinical samples were collected by qualified personnel according to the package insert of the collection device. Samples 

were handled as described in the package insert of the collection device and stored frozen until use. Samples were tested to 

be negative by a commercially available nucleic acid test for the qualitative detection of microorganisms associated with 

common upper respiratory tract infections. 

Low positive and moderate positive contrived positive clinical samples were prepared by spiking cultured virus 

(USA-WA1/2020 strain) into individual negative clinical samples to approximately ~1.5x LoD (Target 1) (25 samples) 

and ~4x LoD (Target 1) (25 samples), respectively.  

As shown in Table 17 all low positive and moderate positive samples were positive and all negative samples were negative 

in the background of individual clinical sample matrix. 
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Table 17 Clinical evaluation with nasopharyngeal swab samples 

Sample Concentration N 

Target 1 Target 2 

% positive 

(two-sided 95% CI) 
Mean Ct 

% positive 

(two-sided 95% CI) 
Mean Ct 

~1.5x LoD 25 
100 

(86.7 – 100) 
31.6 

100 

(86.7 – 100) 
33.2 

~4x LoD 25 
100 

(86.7 – 100) 
31.1 

100 

(86.7 – 100) 
32.4 

Negative 100 
0 

(n/a) 
n/a 

0 

(n/a) 
n/a 

 

Performance against the expected results are: 

 

Positive Percent Agreement 50/50 = 100% (95% CI: 92.9% - 100%) 

Negative Percent Agreement 100/100 = 100% (95% CI: 96.3% - 100%) 

  

AB697



cobas® SARS-CoV-2 

09179909001-02EN 

Doc Rev. 2.0 29 

Additional information 

Key test features 

Sample type Nasopharyngeal and oropharyngeal swab samples collected in 

the Copan UTM-RT System or the BD™ UVT System 

Nasal swab samples collected in the Copan UTM-RT System, 

the BD™ UVT System, the cobas® PCR Media, and 0.9% 

physiological saline 

Minimum amount of sample required 0.6 mL* 

Sample processing volume 0.4 mL 

Test duration Results are available within less than 3.5 hours after loading 

the sample on the system. 

*Dead volume of 0.2 mL is identified for the cobas omni Secondary tubes. Other tubes compatible with 

cobas® 6800/8800 Systems (consult User Assistance Guide) may have different dead volume and require more or 

less minimum volume. 
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Symbols 
The following symbols are used in labeling for Roche PCR diagnostic products. 

Table 18 Symbols used in labeling for Roche PCR diagnostics products

 
US Customer Technical Support 1-800-526-1247 
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Manufacturer and distributors 

Table 19 Manufacturer and distributors 

 

Roche Molecular Systems, Inc. 

1080 US Highway 202 South 

Branchburg, NJ 08876  USA 

www.roche.com 

 

Roche Diagnostics GmbH  Roche Diagnostics 

Sandhofer Strasse 116 9115 Hague Road 

68305 Mannheim, Germany Indianapolis, IN 46250-0457  USA 

 (For Technical Assistance call the 

 Roche Response Center 

 toll-free: 1-800-526-1247) 

Trademarks and patents 

See http://www.roche-diagnostics.us/patents 

Copyright 

©2020 Roche Molecular Systems, Inc. 
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Document revision 

 

 

Document Revision Information 

Doc Rev. 1.0 

03/2020 

First Publishing. 

Doc Rev. 2.0 

04/2020 

Corrected typographical errors, organism names, and table references. 

Added nasal swabs (self-collected on site or by the physician), collected in UTM-RT, VTM, cobas® PCR 

Media and 0.9% physiological saline. Addition of the analytical performance data related to the added 

specimen and media types. 

Replaced “container” with “collection tube” to improve clarity. 

Please contact your local Roche Representative if you have any questions. 
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General Information

Intended Use
The Aptima™ SARS-CoV-2 assay is a nucleic acid amplification in vitro diagnostic test intended  
for the qualitative detection of RNA from SARS-CoV-2 isolated and purified from nasopharyngeal 
(NP), nasal, mid-turbinate and oropharyngeal (OP) swab specimens, nasopharyngeal wash/
aspirate or nasal aspirates obtained from individuals meeting COVID-19 clinical and/or 
epidemiological criteria. 

Results are for the identification of SARS-CoV-2 RNA. The SARS-CoV-2 RNA is generally 
detectable in upper respiratory specimens during the acute phase of infection. Positive results 
are indicative of the presence of SARS-CoV-2 RNA, clinical correlation with patient history and 
other diagnostic information is necessary to determine patient infection status. Positive results do 
not rule out bacterial infection or co-infection with other viruses.

Negative results do not preclude SARS-CoV-2 infection and should not be used as the sole 
basis for patient management decisions. Negative results must be combined with clinical 
observations, patient history, and epidemiological information.

The Aptima SARS-CoV-2 assay on the Panther™ and Panther Fusion™ system is intended 
for use by clinical laboratory personnel specifically instructed and trained in the operation of the 
Panther and Panther Fusion systems and in vitro diagnostic procedures.

Summary and Explanation of the Test
Coronaviruses are a large family of viruses which may cause illness in animals or humans. In 
humans, several coronaviruses are known to cause respiratory infections ranging from the 
common cold to more severe diseases such as Middle East Respiratory Syndrome (MERS) and 
Severe Acute Respiratory Syndrome (SARS). The most recently discovered coronavirus, 
SARS-CoV-2, causes the associated coronavirus disease COVID-19. This new virus and 
disease were unknown before the outbreak began in Wuhan, China, in December 2019.1

The most common symptoms of COVID-19 are fever, tiredness, and dry cough. Some patients 
may have aches and pains, nasal congestion, runny nose, sore throat, new loss of taste or 
smell, or diarrhea. These symptoms are usually mild and begin gradually. Some people become 
infected but don’t develop any symptoms and don’t feel unwell. The disease can spread through 
respiratory droplets produced when an infected person coughs or sneezes. These droplets can 
land in the mouths or noses of people who are nearby or possibly be inhaled into the lungs.2 
These droplets also can land on objects and surfaces around the person. Other people may 
acquire SARS-CoV-2 by touching these objects or surfaces, then touching their eyes, nose, or 
mouth. 

The virus that causes COVID-19 is infecting people and spreading easily from person to person.3 
On March 11, 2020, the COVID-19 outbreak was characterized as a pandemic by the World 
Health Organization (WHO).4,5

Principles of the Procedure
The Aptima SARS-CoV-2 assay combines the technologies of target capture, Transcription 
Mediated Amplification (TMA), and Dual Kinetic Assay (DKA). 
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Specimens are collected and transferred into their respective specimen transport tubes. The 
transport solutions in these tubes release the RNA target and protect them from degradation 
during storage. When the Aptima SARS-CoV-2 assay is performed in the laboratory, the target 
RNA molecules are isolated from specimens by use of capture oligomers via target capture that 
utilizes magnetic microparticles. The capture oligomers contain sequences complementary to 
specific regions of the target molecules as well as a string of deoxyadenosine residues. A 
separate capture oligomer is used for each target. During the hybridization step, the sequence 
specific regions of the capture oligomers bind to specific regions of the target molecules. The 
capture oligomer:target complex is then captured out of solution by decreasing the temperature 
of the reaction to room temperature. This temperature reduction allows hybridization to occur 
between the deoxyadenosine region on the capture oligomer and the poly-deoxythymidine 
molecules that are covalently attached to the magnetic particles. The microparticles, including 
the captured target molecules bound to them, are pulled to the side of the reaction vessel using 
magnets and the supernatant is aspirated. The particles are washed to remove residual 
specimen matrix that may contain amplification reaction inhibitors. After the target capture steps 
are completed, the specimens are ready for amplification.

Target amplification assays are based on the ability of complementary oligonucleotide primers to 
specifically anneal and allow enzymatic amplification of the target nucleic acid strands. The 
Aptima SARS-CoV-2 assay replicates specific regions of the RNA from SARS-CoV-2 virus. 
Detection of the RNA amplification product sequences (amplicon) is achieved using nucleic acid 
hybridization. Single-stranded chemiluminescent nucleic acid probes, which are unique and 
complementary to a region of each target amplicon and Internal Control (IC) amplicon, are 
labeled with different acridinium ester (AE) molecules. The AE labeled probes combine with 
amplicon to form stable hybrids. The Selection Reagent differentiates hybridized from 
unhybridized probe, eliminating the generation of signal from unhybridized probe. During the 
detection step, light emitted from the labeled hybrids is measured as photon signals in a 
luminometer, and are reported as Relative Light Units (RLU). In DKA, differences in the kinetic 
profiles of the labeled probes allow for the differentiation of signal; kinetic profiles are derived 
from measurements of photon output during the detection read time. The chemiluminescent 
detection reaction for the IC signal has very rapid kinetics and has the “flasher” kinetic type. The 
chemiluminescent detection reaction for the SARS-CoV-2 signal is relatively slower and has the 
“glower” kinetic type. Assay results are determined by a cut-off based on the total RLU and the 
kinetic curve type.

The Aptima SARS-CoV-2 assay amplifies and detects two conserved regions of the ORF1ab 
gene in the same reaction, using the same “glower” kinetic type. The two regions are not 
differentiated and amplification of either or both regions leads to RLU signal. The assay results 
are determined by a cut-off based on the total RLU and the kinetic curve type.

Warnings and Precautions

A. For in vitro diagnostic use. Carefully read this entire package insert and the Panther/Panther 
Fusion System Operator’s Manual. 

B. Only personnel adequately trained on the use of this assay and in handling potentially 
infectious materials should perform these procedures. If a spill occurs, immediately disinfect 
using appropriate site procedures.
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C. Handle all specimens as if infectious using safe laboratory procedures. Refer to Interim 
Laboratory Biosafety Guidelines for Handling and Processing Specimens Associated with 
2019-nCoV. https://www.cdc.gov/coronavirus/2019-ncov/lab/lab-biosafety-guidelines.html.

D. Specimens may be infectious. Use Universal Precautions when performing this assay. Proper 
handling and disposal methods should be established by the laboratory director. Only 
personnel adequately trained in handling infectious materials should be permitted to perform 
this diagnostic procedure.6

E. If infection with SARS-CoV-2 is suspected based on current clinical screening criteria 
recommended by public health authorities, specimens should be collected with appropriate 
infection control precautions. 

F. Use only supplied or specified disposable laboratory ware.

G. Use appropriate personal protective equipment when collecting and handling specimens from 
individuals suspected of being infected with SARS-CoV-2 as outlined in CDC Interim 
Laboratory Biosafety Guidelines for Handling and Processing Specimens Associated with 
2019 Novel Coronavirus (2019-nCoV).

H. Wear disposable, powderless gloves, protective eye wear, and laboratory coats when 
handling specimens and reagents. Wash hands thoroughly after handling specimens and 
reagents.

I. Dispose of all material that has come into contact with specimens and reagents in accordance 
with applicable national, international, and regional regulations.

J. Expiration dates listed on the Panther Fusion Specimen Lysis Tubes, Hologic Specimen Lysis 
Tubes, the Aptima Multitest Collection Kit, the Aptima Swab Unisex Specimen Collection Kit 
and the Aptima Specimen Transfer Kit pertain to the transfer of sample into the tube and not 
to testing of the sample. Specimens collected/transferred any time prior to these expiration 
dates are valid for testing provided they are transported and stored in accordance with the 
appropriate package insert, even if these expiration dates have passed.

K. Maintain proper storage conditions during specimen shipping to ensure the integrity of the 
specimen. Specimen stability under shipping conditions other than those recommended has 
not been evaluated.

L. Avoid cross-contamination during the specimen handling steps. Specimens can contain 
extremely high levels of virus or other organisms. Ensure that specimen containers do not 
come in contact with one another, and discard used materials without passing them over any 
open containers. Change gloves if they come in contact with specimens.

M. Do not use the reagents and controls after the expiration date.

N. Store assay components at the recommended storage condition. See Reagent Storage and 
Handling Requirements (page 5), and Panther System Test Procedure (page 12) for more 
information.

O. Do not combine any assay reagents or fluids. Do not top off reagents or fluids; the Panther 
system verifies reagent levels. 
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P. Avoid microbial and ribonuclease contamination of reagents.

Q. Do not use material that may contain Guanidinium thiocyanate or any guanidine-containing 
materials on the instrument. Highly reactive and/or toxic compounds may form if combined 
with sodium hypochlorite.

R. A reagent in this kit is labeled with risk and safety symbols.
Note: Hazard Communication reflects the EU Safety Data Sheets (SDS) classification. For hazard 
communication information specific to your region, refer to the region specific SDS on the Safety Data 
Sheet Library at www.hologicsds.com.

Reagent Storage and Handling Requirements
A. The following reagents are stable when stored at 2°C to 8°C (refrigerated):

Aptima SARS-CoV-2 Amplification Reagent
Aptima SARS-CoV-2 Enzyme Reagent
Aptima SARS-CoV-2 Probe Reagent
Aptima SARS-CoV-2 Internal Control
Aptima SARS-CoV-2 Positive Control
Aptima SARS-CoV-2 Negative Control

B. The following reagents are stable when stored at 2°C to 30°C:
Aptima SARS-CoV-2 Amplification Reconstitution Solution
Aptima SARS-CoV-2 Enzyme Reconstitution Solution
Aptima SARS-CoV-2 Probe Reconstitution Solution 
Aptima SARS-CoV-2 Selection Reagent

C. The following reagents are stable when stored at 15°C to 30°C (room temperature):
Aptima SARS-CoV-2 Target Capture Reagent
Aptima Wash Solution
Aptima Buffer for Deactivation Fluid
Aptima Oil Reagent

D. Working Target Capture Reagent (wTCR) is stable for 30 days when stored at 15°C to 30°C. 
Do not refrigerate.

E. After reconstitution, the Enzyme Reagent, Amplification Reagent, and Probe Reagent are 
stable for 30 days when stored at 2°C to 8°C.

Selection Reagent
BORIC ACID 1-5%
WARNING
H315 - Causes skin irritation
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F. Discard any unused reconstituted reagents and wTCR after 30 days or after the Master Lot 
expiration date, whichever comes first.

G. Controls are stable until the date indicated on the vials.

H. Reagents stored on-board the Panther System have 72 hours of on-board stability. 

I. The Probe Reagent and Reconstituted Probe Reagent are photosensitive. Store the reagents 
protected from light. The specified reconstituted stability is based on 12 hours exposure of 
the Reconstituted Probe Reagent to two 60W fluorescent bulbs, at a distance of 17 inches 
(43 cm), and temperature less than 30°C. Light exposure of the Reconstituted Probe 
Reagent should be limited accordingly. 

J. Upon warming to room temperature, some control tubes may appear cloudy or contain 
precipitates. Cloudiness or precipitation associated with controls does not affect control 
performance. The controls may be used whether they are clear or cloudy/precipitated. If clear 
controls are desired, solubilization may be expedited by incubating them at the upper end of 
the room temperature range (15°C to 30°C).

K. Do not freeze the reagents.

Specimen Collection and Storage
Specimens - Clinical material collected from patient placed in an appropriate transport system.  
For the Aptima SARS-CoV-2 assay, this includes NP, nasal, midturbinate and OP swab 
specimens, or nasopharyngeal wash/aspirate and nasal aspirate specimen collection in viral 
transport medium (VTM/UTM), saline, Liquid Amies, or specimen transport medium (STM).
Samples - Represents a more generic term to describe any material for testing on the Panther 
System including specimens, specimens transferred into a Panther Fusion Specimen Lysis Tube 
and controls. 
Note: Handle all specimens as if they contain potentially infectious agents. Use Universal 
Precautions.
Note: Take care to avoid cross-contamination during specimen handling steps. For example, 
discard used material without passing over open tubes.

Swab Specimen Collection
Collect NP swab, nasal swab, and OP swab specimens according to standard technique 
using a polyester-, rayon-, or nylon-tipped swab. Immediately place the swab specimen into 
3mL of VTM or UTM. Swab specimens may alternatively be added to saline, Liquid Amies or 
STM. The Aptima Multitest Swab Specimen Collection Kit may be used for the collection of OP 
and nasal swab samples. 
After collection, specimens collected in VTM/UTM can be stored at 2°C to 8°C up to 96 
hours before transferring to the Specimen Lysis Tube or transfer tube as described in the 
specimen processing section below. Remaining specimen volumes can be stored at -70°C. 
After collection, specimens in the Aptima Multitest Tube may be stored at 2°C to 30°C up to 6 
days. 

Note: It is recommended that specimens transferred to the Aptima Multitest Tube are 
stored capped and upright in a rack. 
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The following types of VTM/UTM can be used.
• Remel MicroTest M4, M4RT, M5 or M6 formulations 
• Copan Universal Transport Medium
• BD Universal Viral Transport Medium 

Note: Do not use medium that may contain Guanidium thiocyanate or any 
guanidine-containing material. 

Nasopharyngeal Wash/aspirate and Nasal Aspirate Specimen Collection
Collect nasopharyngeal wash/aspirate and nasal aspirate specimens according to standard 
techniques.

Specimen Processing using the Panther Fusion Specimen Lysis Tube
A. Prior to testing on the Panther system, transfer 500 µL of the collected specimen* to a 

Panther Fusion Specimen Lysis Tube. 
*Note: When testing frozen specimen, allow specimen to reach room temperature prior 
to processing.
Note: When using the Aptima SARS-CoV-2 uncapped tube assay software, prepare the 
Panther Fusion Specimen Lysis Tube as described below in Specimen Processing using 
the Hologic Specimen Lysis Tube with Solid Cap.

Note: 

Specimen Processing using the Hologic Specimen Lysis Tube with Solid Cap
A. Uncap the Hologic Specimen Lysis Tube and retain the cap.

B. Prior to testing on the Panther system, transfer 500 uL of the specimen to the Hologic 
Specimen Lysis Tube

C. It is recommended to recap the tube and gently invert three times to ensure viral inactivation 
and a homogeneous mixture. 

D. To avoid contact with the top of the tube, loosen the cap and place the sample tube into the 
sample rack. 

E. Remove and discard the cap. Inspect the sample tube. If bubbles are present, carefully 
remove from the sample tube (for example, use the tip of a sterile swab or similar method). 

F. Place the rack retainer on the sample rack and load the rack into the instrument. 
Note: Specimen processing using the Hologic Specimen Lysis Tube is for use with the Aptima 
SARS-CoV-2 uncapped tube assay software. 
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Specimen Processing using a Custom Specimen Lysis Tube
A. Using a sterile or non-sterile generic tube made of siliconized glass, polypropylene plastic or 

similar material that is 12 mm to 13 mm in outer diameter and 75 mm to 100 mm in height, 
aliquot 0.78 mL ± 0.07 mL of bulk STM into the tube using a pipet or repeat pipettor. 
Note: If tubes are prepared prior to use, recap the tube and store at 15°C to 30°C until use 
in specimen processing. 

B. Uncap the custom Specimen Lysis Tube containing STM and retain the cap.

C. Prior to testing on the Panther system, transfer 500 µL of the specimen to the custom 
Specimen Lysis Tube containing STM. 

D. It is recommended to recap the sample tube and gently invert three times to ensure viral 
inactivation and a homogeneous mixture.

E. To avoid contact with the top of the tube, loosen the cap and place the sample tube into the 
sample rack. 

F. Remove and discard the cap. Inspect the sample tube. If bubbles are present, carefully 
remove from the tube (for example, use the tip of a sterile swab or similar method).

G. Place the rack retainer on the sample rack and load the rack into the instrument.
Note: Specimen processing using the custom Specimen Lysis Tube is for use with the Aptima 
SARS-CoV-2 uncapped tube assay software. 

Specimen Processing using the Aptima Specimen Transfer Tube
A. Prior to testing on the Panther system, transfer 1 mL of the collected specimen* to an Aptima 

Specimen Transfer Tube**. 
*Note: When testing frozen specimen, allow specimen to reach room temperature prior 
to processing. 
**Note: Alternatively, an unused Aptima Multitest Tube or Aptima Unisex Tube can be 
used.

B. Recap the Aptima Specimen Transfer Tube tightly.

C. Gently invert the tube 2 to 3 times to ensure complete mixture of the specimen.
Note: The Aptima Specimen Transfer Tube cannot be tested on a system using the Aptima 
SARS-CoV-2 uncapped tube assay software.

Specimen Processing for Specimen Collected with the Aptima Multitest Collection Kit
A. After placing the collected specimen* into the Aptima Multitest Tube using the Aptima 

Multitest Collection Kit, no further processing is required.
*Note: When testing frozen specimen, allow specimen to reach room temperature prior to 
processing.
Note: On a system using the Aptima SARS-CoV-2 uncapped tube assay software, transfer 
the collected specimen from the Aptima Multitest Tube to a Hologic Specimen Lysis Tube or 
custom Specimen Lysis Tube as described in the specimen processing sections above.
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Sample Storage
A. Samples on board the Panther system may be archived for additional testing at a later time.

B. Storing samples before or after testing
1. Samples in the Aptima Multitest Tube, Aptima Specimen Tube, or Specimen Lysis Tube 

should be stored upright in the rack under the following condition:
• 2°C to 30°C up to 6 days 

2. The samples should be covered with a new, clean plastic film or foil barrier.
3. If assayed samples need to be frozen or shipped, remove the penetrable cap and place 

a new non-penetrable cap on the specimen tubes. If samples need to be shipped for 
testing at another facility, recommended temperatures must be maintained. Prior to 
uncapping, specimen transport tubes must be centrifuged for 5 minutes at 420 Relative 
Centrifugal Force (RCF) to bring all of the liquid down to the bottom of the tube. Avoid 
splashing and cross-contamination.
Note: The Fisherbrand™ VersaClosure™ tube closure should not be used to cover tubes 
for freezing or shipping. 

Specimen Transport 
Maintain specimen storage conditions as described in the Specimen Collection and Storage 
section on page 6. 

Note: Specimens must be shipped in accordance with applicable national, international, and 
regional transportation regulations. 
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Panther System

Reagents for the Aptima SARS-CoV-2 assay are listed below for the Panther System. Reagent 
Identification Symbols are also listed next to the reagent name.

Reagents and Materials Provided
Aptima SARS-CoV-2 Assay Kit PRD-06419

250 tests (2 boxes) 

Aptima SARS-CoV-2 Refrigerated Box (Box 1 of 2)
(store at 2°C to 8°C upon receipt)

Symbol Component Quantity
250 test kit

A Aptima SARS-CoV-2 Amplification Reagent
Non-infectious nucleic acids dried in buffered solution containing 
< 5% bulking agent.

1 vial

E Aptima SARS-CoV-2 Enzyme Reagent
Reverse transcriptase and RNA polymerase dried in HEPES buffered 
solution containing < 10% bulking reagent.

1 vial

P Aptima SARS-CoV-2 Probe Reagent
Non-infectious chemiluminescent DNA probes dried in succinate buffered 
solution containing < 5% detergent.

1 vial

IC Aptima SARS-CoV-2 Internal Control 1 vial

Aptima SARS-CoV-2 Room Temperature Box (Box 2 of 2)
(store at 15°C to 30°C upon receipt)

Symbol Component Quantity
250 test kit

AR Aptima SARS-CoV-2 Amplification Reconstitution Solution
Aqueous solution containing preservatives.

1 x 27.7 mL

ER Aptima SARS-CoV-2 Enzyme Reconstitution Solution
HEPES buffered solution containing a surfactant and glycerol.

1 x 11.1 mL

PR Aptima SARS-CoV-2 Probe Reconstitution Solution
Succinate buffered solution containing < 5% detergent.

1 x 35.4 mL

S Aptima SARS-CoV-2 Selection Reagent
600 mM borate buffered solution containing surfactant.

1 x 108 mL

TCR Aptima SARS-CoV-2 Target Capture Reagent
Buffered salt solution containing solid phase and capture oligomers.

1 x 54 mL

Reconstitution Collars 3

Master Lot Barcode Sheet 1 sheet
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Materials Required and Available Separately
Note: Materials available from Hologic have catalog numbers listed, unless otherwise specified.

Cat. No.

Panther System 303095

Aptima Assay Fluids Kit 
(Aptima Wash Solution, Aptima Buffer for Deactivation Fluid, and Aptima Oil 

Reagent)

303014 (1000 tests)

Aptima Auto Detect Kit 303013 (1000 tests)

Multi-tube units (MTUs) 104772-02

Panther Waste Bag Kit 902731

Panther Waste Bin Cover 504405

Or Panther Run Kit
contains MTUs, waste bags, waste bin covers, assay fluids, and auto detects

303096 (5000 tests)

Tips, 1000 µL conductive, liquid sensing 10612513 (Tecan)

Aptima SARS-CoV-2 Controls Kit
PC - Aptima SARS-CoV-2 Positive Control. Non-infectious nucleic acid in a 

buffered solution containing < 5% detergent. Quantity 5 x 1.7 mL
NC - Aptima SARS-CoV-2 Negative Control. A buffered solution containing 

<5% detergent. Quantity 5 x 1.7 mL

PRD-06420

Aptima Multitest Swab Specimen Collection Kit PRD-03546

Aptima Specimen Transfer Kit 301154C

Aptima Specimen Transfer Kit - printable PRD-05110

Aptima Unisex Swab Specimen Collection Kit for Endocervical and 
Male Urethral Swab Specimens

301041

Panther Fusion Specimen Lysis Tubes, 100 per bag
tube contains 0.71 mL of STM with a penetrable cap

PRD-04339

Hologic Specimen Lysis Tubes, 100 each
tube contains 0.71 mL of STM with a solid cap

PRD-06554

Hologic Specimen Lysis Tubes, 1200 each
tube contains 0.71 mL of STM with a solid cap

PRD-06660

Specimen Transport Medium, 1 bottle, 80 mL PRD-04423

Specimen Transport Medium, 1 bottle, 120 mL PRD-06657

Bleach, 5% to 7% (0.7M to 1.0M) sodium hypochlorite solution —

Disposable gloves —

Hologic Solid Replacement Caps, 100 per bag PRD-06720

Fisherbrand VersaClosure Tube Closures*, 1000 per pack
*a single-use tube cover for the Hologic Specimen Lysis Tube (PRD-06554 only) 
after testing

02-707
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Optional Materials

Panther System Test Procedure
Note: Refer to the Panther/Panther System Operator’s Manual for additional procedural 
information.

A. Work Area Preparation
Clean work surfaces where reagents and samples will be prepared. Wipe down work 
surfaces with 2.5% to 3.5% (0.35M to 0.5M) sodium hypochlorite solution. Allow the sodium 
hypochlorite solution to contact surfaces for at least 1 minute and then follow with a water 
rinse. Do not allow the sodium hypochlorite solution to dry. Cover the bench surface on 
which the reagents and samples will be prepared with clean, plastic-backed absorbent 
laboratory bench covers.

B. Reagent Reconstitution/Preparation of a New Kit
Note: Reagent reconstitution should be performed prior to beginning any work on the 
Panther System.
1. To reconstitute Amplification, Enzyme, and Probe Reagents, combine the bottles of 

lyophilized reagent with the reconstitution solution. If refrigerated, allow the reconstitution 
solutions to reach room temperature before use.
a. Pair each reconstitution solution with its lyophilized reagent. Ensure that the 

reconstitution solution and reagent have matching label colors before attaching the 
reconstitution collar.

b. Check the lot numbers on the Master Lot Barcode Sheet to ensure that the 
appropriate reagents are paired.

c. Open the lyophilized reagent vial and firmly insert the notched end of the 
reconstitution collar into the vial opening (Figure 1, Step 1).

d. Open the matching reconstitution solution, and set the cap on a clean, covered work 
surface.

e. While holding the reconstitution solution bottle on the bench, firmly insert the other 
end of the reconstitution collar into the bottle opening (Figure 1, Step 2).

Replacement Caps for the 250-test kits
Amplification and Probe reagent reconstitution solutions CL0041 (100 caps) 
Enzyme Reagent reconstitution solution  501616 (100 caps)
TCR and Selection reagent  CL0040 (100 caps)

—

Cat. No.

Hologic Bleach Enhancer for Cleaning
for routine cleaning of surfaces and equipment

302101

Tube rocker —

Cat. No.
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f. Slowly invert the assembled bottles. Allow the solution to drain from the bottle into the 
glass vial (Figure 1, Step 3).

g. Thoroughly mix the solution in the glass vial by swirling (Figure 1, Step 4).
h. Wait for the lyophilized reagent to go into solution, then invert the assembled bottles 

again, tilting at a 45° angle to minimize foaming (Figure 1, Step 5). Allow all of the 
liquid to drain back into the plastic bottle.

i. Remove the reconstitution collar and glass vial (Figure 1, Step 6).
j. Recap the plastic bottle. Record operator initials and reconstitution date on the label 

(Figure 1, Step 7). 
k. Discard the reconstitution collar and glass vial (Figure 1, Step 8).

Option: Additional mixing of the Amplification, Enzyme, and Probe Reagents using a 
tube rocker is allowed. The reagents may be mixed by placing the recapped plastic 
bottle on a tube rocker set to 20 RPM (or equivalent) for a minimum of 5 minutes.

Warning: Avoid creating foam when reconstituting reagents. Foam compromises the level-
sensing in the Panther System.

Warning: Adequate mixing of the reagents is necessary to achieve expected assay results.

Figure 1. Panther System Reconstitution Process

2. Prepare Working Target Capture Reagent (wTCR)
a. Pair the appropriate bottles of TCR and IC.
b. Check the reagent lot numbers on the Master Lot Barcode Sheet to make sure that 

the appropriate reagents in the kit are paired.
c. Open the bottle of TCR, and set the cap on a clean, covered work surface.
d. Open the IC bottle and pour the entire contents into the bottle of TCR. Expect a small 

amount of liquid to remain in the IC bottle.
e. Cap the bottle of TCR and gently swirl the solution to mix the contents. Avoid creating 

foam during this step.
f. Record operator initials and the current date on the label. 
g. Discard the IC bottle and cap. 
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3. Prepare Selection Reagent
a. Check the lot number on the reagent bottle to make sure it matches the lot number 

on the Master Lot Barcode Sheet.
b. Record operator initials and the current date on the label. 

Note: Thoroughly mix by gently inverting all reagents prior to loading on the system. Avoid 
creating foam during inversion of reagents.

C. Reagent Preparation for Previously Reconstituted Reagents
1. Previously reconstituted Amplification, Enzyme, and Probe Reagents must reach room 

temperature (15°C to 30°C) prior to the start of the assay. 
Option: The reagents may be brought to room temperature by placing the reconstituted 
Amplification, Enzyme, and Probe Reagents on a tube rocker set to 
20 RPM (or equivalent) for a minimum of 25 minutes.

2. If reconstituted Probe Reagent contains precipitate that does not return to solution at 
room temperature, heat the capped bottle at a temperature that does not exceed 62°C for 
1 to 2 minutes. After this heat step, the Probe Reagent may be used even if residual 
precipitate remains. Mix Probe Reagent by inversion, being careful not to induce foam, 
prior to loading onto the system.

3. Thoroughly mix each reagent by gently inverting prior to loading on the system. Avoid 
creating foam during inversion of reagents. This step is not required if reagents are 
loaded onto the system directly after mixing on the tube rocker.

4. Do not top off reagent bottles. The Panther System will recognize and reject bottles that 
have been topped off.

5. Adequate mixing of the reagents is necessary to achieve expected assay results.

D. Specimen Handling using Panther Fusion Specimen Lysis Tube or Aptima Specimen Transfer 
Tube
Note: Prepare specimens per the Specimen Processing instructions in the Specimen 
Collection and Storage section before loading specimens onto the Panther system.
1. Inspect sample tubes before loading into the rack. If a sample tube contains bubbles or 

has a lower volume than is typically observed, gently tap the bottom of the tube to bring 
contents to the bottom.

Note: For samples transferred to the Panther Fusion Specimen Lysis Tube or the Aptima 
Specimen Transfer Tube, to avoid a processing error, ensure adequate specimen volume is 
added to the tube. When adequate collected specimen is added to the tube, there is 
sufficient volume to perform 3 nucleic acid extractions. 

E. Specimen Handling using Hologic Specimen Lysis Tube or custom Specimen Lysis Tube
1. Prepare specimens per the specimen processing instructions in the Specimen Collection 

and Storage section.
Note: For samples transferred to the Hologic Specimen Lysis Tube or a custom Specimen 
Lysis Tube, to avoid a processing error, ensure adequate specimen volume is added to the 
tube. When adequate collected specimen is added to the tube, there is sufficient volume to 
perform 2 nucleic acid extractions.
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Note: When using the Aptima SARS-CoV-2 uncapped tube assay software, remove the cap 
from the Positive and Negative control before loading onto the Panther system.

F. System Preparation
1. Set up the system according to the instructions in the Panther/Panther Fusion System 

Operator’s Manual and Procedural Notes. Make sure that the appropriately sized reagent 
racks and TCR adapters are used.

2. Load samples.

Procedural Notes
A. Controls

1. To work properly with the Aptima Assay software for the Panther system, one pair of 
controls is required. The Aptima SARS-CoV-2 positive and negative controls can be 
loaded in any rack position or in any Sample Bay Lane on the Panther system. Patient 
specimen pipetting will begin when one of the following two conditions has been met:
a. A pair of controls is currently being processed by the system.
b. Valid results for the controls are registered on the system.

2. Once the control tubes have been pipetted and are processing for a specific reagent kit, 
patient specimens can be run with the associated kit up to 24 hours unless:
a. Controls results are invalid.
b. The associated assay reagent kit is removed from the system.
c. The associated assay reagent kit has exceeded stability limits.

3. Each Aptima control tube can be tested once. Attempts to pipette more than once from 
the tube can lead to processing errors.

4. Patient specimen pipetting begins when one of the following two conditions is met:
a. Valid results for the controls are registered on the system.
b. A pair of controls is currently in process on the system. 

B. Temperature
Room temperature is defined as 15°C to 30°C.

C. Glove Powder
As in any reagent system, excess powder on some gloves may cause contamination of 
opened tubes. Powderless gloves are recommended.

D. Lab Contamination Monitoring Protocol for the Panther System
There are many laboratory-specific factors that may contribute to contamination, including 
testing volume, workflow, disease prevalence and various other laboratory activities. These 
factors should be taken into consideration when contamination monitoring frequency is being 
established. Intervals for contamination monitoring should be established based on each 
laboratory’s practices and procedures.
To monitor for laboratory contamination, the following procedure may be performed using the 
Aptima Unisex Swab Specimen Collection Kit for Endocervical and Male Urethral Swab 
Specimens:
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1. Label swab transport tubes with numbers corresponding to the areas to be tested.
2. Remove the specimen collection swab (blue shaft swab with green printing) from its 

packaging, wet the swab in the specimen transport medium (STM), and swab the 
designated area using a circular motion.

3. Immediately insert the swab into transport tube.
4. Carefully break the swab shaft at the score line; use care to avoid splashing of the 

contents.
5. Recap the swab transport tube tightly.
6. Repeat Steps 2 to 5 for each area to be swabbed.

E. If the results are positive, see Interpretation of Results. For additional Panther system-
specific contamination monitoring information, contact Hologic Technical Support.

Quality Control 

A run or specimen result may be invalidated by the Panther system if problems occur while 
performing the assay. Specimens with invalid results must be retested.

Negative and Positive Controls
To generate valid results, a set of assay controls must be tested. One replicate of the negative 
assay control and positive assay control must be tested each time a new kit is loaded on the 
Panther system or when the current set of valid controls have expired. 

The Panther system is configured to require assay controls run at an administrator-specified 
interval of up to 24 hours. Software on the Panther system alerts the operator when assay 
controls are required and does not start new tests until the assay controls are loaded and have 
started processing.

During processing, criteria for acceptance of the assay controls are automatically verified by the 
Panther system. To generate valid results, the assay controls must pass a series of validity 
checks performed by the Panther system.

If the assay controls pass all validity checks, they are considered valid for the 
administrator-specified time interval. When the time interval has passed, the assay controls are 
expired by the Panther system which requires a new set of assay controls be tested prior to 
starting any new samples.

If any one of the assay controls fails the validity checks, the Panther system automatically 
invalidates the affected samples and requires a new set of assay controls be tested prior to 
starting any new samples.

Internal Control
An internal control is added to each sample with the wTCR. During processing, the internal 
control acceptance criteria are automatically verified by the Panther system software. 
Detection of the internal control is not required for samples that are positive for 
SARS-CoV-2. The internal control must be detected in all samples that are negative for 
SARS-CoV-2 targets; samples that fail to meet that criteria will be reported as Invalid. Each 
sample with an Invalid result must be retested.
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The Panther system is designed to accurately verify processes when procedures are performed 
following the instructions provided in this package insert and the Panther/Panther Fusion System 
Operator's Manual.

Interpretation of Results

The Panther system automatically determines the test results for samples and controls. A test 
result may be negative, positive, or invalid. 

Table1 shows the possible results reported in a valid run with result interpretations.

Note: Detection of internal control is not required for samples that are positive for SARS-CoV-2. 

Limitations

A. Use of this assay is limited to personnel who are trained in the procedure. Failure to follow 
these instructions may result in erroneous results.

B. Reliable results are dependent on adequate specimen collection, transport, storage, and 
processing.

C. Avoid contamination by adhering to good laboratory practices and to the procedures 
specified in this package insert.

D. A positive result indicates the detection of nucleic acid from the relevant virus. Nucleic acid 
may persist even after the virus is no longer viable.

E. Nasopharyngeal wash/aspirate or nasal aspirates and self-collected or healthcare provider 
collected nasal and midturbinate nasal swabs are additional acceptable upper respiratory 
specimens that can be tested with the Aptima SARS-CoV-2 assay; however, performance 
with these specimen types have not been determined.

Table 1: Result Interpretation

SARS-CoV-2 Result IC Result Interpretation

Neg Valid SARS-CoV-2 not detected.

POS Valid SARS-CoV-2 detected. 

Invalid Invalid Invalid. There was an error in the 
generation of the result; retest sample. 
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Panther SARS-CoV-2 Assay Performance

Analytical Sensitivity
The analytical sensitivity (limit of detection or LoD) of the Aptima SARS-CoV-2 assay was 
determined by testing serial dilutions of pooled negative clinical nasopharyngeal swab specimens 
spiked with inactivated cultured SARS-CoV-2 virus (USA-WA1/2020; BEI Resources; NR-52281). 
Ten replicates of each serial dilution were evaluated using each of two assay reagent lots across 
two Panther systems. The LoD was determined to be 0.01 TCID50/mL and verified by testing an 
additional 20 replicates with one assay reagent lot. The LoD was also confirmed using saline, 
Liquid Amies and specimen transport medium (STM) swab collection media.

The analytical sensitivity of the Aptima SARS-CoV-2 assay was additionally evaluated using 
reference material from three commercial vendors. Serial dilutions of the reference material were 
made in STM and 20 or more replicates at each level were tested using each of two assay 
reagent lots across two Panther systems. The reference materials and the lowest dilution levels 
resulting in ≥ 95% detection are listed in Table 2.

Analytical Sensitivity with the Aptima Specimen Transfer Tube Workflow
The determined 0.01 TCID50/mL analytical sensitivity (limit of detection) of the Aptima SARS-
CoV-2 assay was confirmed using the Aptima Specimen Transfer tube specimen preparation 
workflow. Confirmation was performed using inactivated cultured SARS-CoV-2 virus (USA-QA1/
2020; BEI Resources; NR-52281) in negative clinical nasopharyngeal (NP) swab, saline, Liquid 
Amies and specimen transport medium (STM) swab collection media by testing 20 replicates 
with one reagent lot (Table 3).

Table 2: Analytical Sensitivity Evaluation of Commercial Reference Material

Vendor Name Reference # Lot # Analytical Sensitivity

ZeptoMetrix SARS-CoV-2 
External Run control

NATSARS(COV2)-
ERC 324332 83 Copies/mL

SeraCare
AccuPlex 

SARS-Cov-2 
Reference Material

0505-0126 10483977 83 Copies/mL

Exact Diagnostic SARS-CoV-2 
Standard COV019 20033001 83 Copies/mL

Table 3: LoD Confirmation with the Aptima Specimen Transfer Workflow

Target Matrix N Valid N Positive % 
Positive

Avg 
kRLU

StdDev 
kRLU %CV

Inactivated 
SARS-CoV-2 

virus

NP Swab 20 20 100% 1063 61 5.8%

STM 20 20 100% 1064 116 10.9%

Saline 20 20 100% 1102 60 5.4%

Liquid Amies 20 20 100% 1101 51 4.7%
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Carryover Contamination
The carryover contamination rate of the Aptima SARS-CoV-2 assay for samples tested with the 
capped tube and uncapped tube workflows was determined. The evaluation consisted of testing 
high titer SARS-CoV-2 target panels ~5 logs above the assay LoD in a checkerboard pattern 
with negative panels in four runs on three Panther systems. The capped tube workflow had an 
observed carryover rate of 0%, whereas the uncapped tube workflow carryover rate was 0.67% 
with 5 of 744 negative samples evaluated giving a false positive result.

Inclusivity
The inclusivity of the Aptima SARS-CoV-2 assay was evaluated using in silico analysis of the 
assay target capture oligos, amplification primers, and detection probes in relation to 9,896 
SARS-CoV-2 sequences available in the NCBI and GISAID gene databases. Any sequence with 
missing or ambiguous sequence information was removed from the analysis, resulting in 9,879 
sequences evaluated for the first target region of the assay and 9,880 for the second target 
region. The in silico analysis showed 100% homology to the assay oligos of both target systems 
for 9,749 (98.5%) of the evaluated sequences and 100% homology to the assay oligos of at 
least one target system for all 9,896 sequences. There were no evaluated sequences with 
identified mismatches predicted to impact binding or performance of both target systems.

Analytical Specificity and Microbial Interference
The analytical specificity of the Aptima SARS-CoV-2 assay was evaluated by testing 30 
microorganisms representing common respiratory pathogens or closely related species (Table 4). 
Bacteria were tested at 106 CFU/mL and viruses were tested at 105 TCID50/mL, except where 
noted. Microorganisms were tested with and without the presence of SARS-CoV-2 inactivated 
virus at 3x LoD. Analytical specificity of the Aptima SARS-CoV-2 assay was 100% with no 
evidence of microbial interference.

In addition to microorganism testing, in silico analysis was performed to assess the specificity of 
the assay in relation to the microorganisms listed in Table 4. The in silico analysis showed no 
probable cross reactivity to any of the 112 GenBank sequences evaluated.
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1 Cultured virus and whole genome purified nucleic acid for Human coronavirus HKU1 and SARS-coronavirus are not readily 
available. HKU1 and SARS-coronavirus IVTs corresponding to the ORF1ab gene regions targeted by the assay were used to 
evaluate cross-reactivity and microbial interference.
2 In place of evaluating pooled human nasal wash, testing of 30 individual negative clinical NP swab specimens was performed to 
represent diverse microbial flora in the human respiratory tract.

Clinical Performance
The clinical performance of the Aptima SARS-CoV-2 assay was evaluated in comparison to the 
Panther Fusion SARS-CoV-2 assay (Hologic, Inc.) using a panel of remnant clinical specimens. 
For the study, remnant clinical nasopharyngeal specimens were collected from US patients with 
signs and symptoms of respiratory infection. 

The Positive Percent Agreement (PPA) and Negative Percent Agreement (NPA) was calculated 
in relation to the Panther Fusion assay as the reference result, as shown in Table 5. The Aptima 
SARS-CoV-2 assay showed positive and negative agreements of 100% and 98.2%, respectively.

Nasopharyngeal wash/aspirate, nasal aspirates, nasal swabs and midturbinate nasal swabs are 
acceptable specimens to test for viral respiratory infections. However, performance with these 
specimen types has not been specifically evaluated with the Aptima SARS-CoV-2 assay.

Table 4: Aptima SARS-CoV-2 Analytical Specificity and Microbial Interference Microorganisms

Microorganism Concentration Microorganism Concentration

Human coronavirus 229E 1E+5 TCID50/mL Parainfluenza virus 1 1E+5 TCID50/mL

Human coronavirus OC43 1E+5 TCID50/mL Parainfluenza virus 2 1E+5 TCID50/mL

Human coronavirus HKU11 1E+6 copies/mL Parainfluenza virus 3 1E+5 TCID50/mL

Human coronavirus NL63 1E+4 TCID50/mL Parainfluenza virus 4 1E+3 TCID50/mL

SARS-coronavirus1 1E+6 copies/mL Influenza A 1E+5 TCID50/mL

MERS-coronavirus 1E+4 TCID50/mL Influenza B 2E+3 TCID50/mL

Adenovirus (e.g. C1 Ad. 71) 1E+5 TCID50/mL Enterovirus (e.g. EV68) 1E+5 TCID50/mL

Human Metapneumovirus 
(hMPV) 1E+6 TCID50/mL Rhinovirus 1E+4 TCID50/mL

 Respiratory syncytial virus 1E+5 TCID50/mL Legionella pneumophila 1E+6 CFU/mL

Chlamydia pneumoniae 1E+6 IFU/mL Mycobacterium tuberculosis 1E+6 TCID50/mL

 Haemophilus influenzae 1E+6 CFU/mL Streptococcus pneumoniae 1E+6 CFU/mL

Bordetella pertussis 1E+6 CFU/mL Streptococcus pyogenes 1E+6 CFU/mL

Pneumocystis jirovecii (PJP) 1E+6 nuc/mL Streptococcus salivarius 1E+6 CFU/mL

Candida albicans 1E+6 CFU/mL Mycoplasma pneumoniae 1E+6 CFU/mL

Staphylococcus epidermidis 1E+6 CFU/mL Pseudomonas aeruginosa 1E+6 CFU/mL

Pooled human nasal wash2 - to 
represent diverse microbial flora 

in human respiratory tract
N/A
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Positive Percent Agreement: (95% CI): 100% (92.9% – 100%)
Negative Percent Agreement: (95% CI): 98.2% (90.4% – 99.7%)
Overall Agreement: (95% CI): 99.0% (94.8% – 99.8%)

Clinical Performance with Contrived Panel
The clinical performance of the Aptima SARS-CoV-2 assay using the Aptima Specimen Transfer 
tube specimen preparation workflow was evaluated in comparison to a panel of contrived 
specimens. For the study, a panel of 115 remnant clinical nasopharyngeal specimens was tested 
using both the Panther Fusion Specimen Lysis Tube (Specimen Lysis Tube) and Aptima 
Specimen Transfer tube workflows. All specimens were collected from US patients with signs 
and symptoms of respiratory infection. The panel consisted of 65 SARS-CoV-2 positive and 50 
SARS-CoV-2 negative specimens. Of the 65 positive specimens, 40 were at concentrations 
0.5-2x LoD and 25 were at concentrations 3-5x LoD using inactivated cultured SARS-CoV-2 
virus (USA-QA1/2020; BEI Resources; NR-52281) as the target.

The Positive Percent Agreement (PPA) and Negative Percent Agreement (NPA) for both 
specimen preparation workflows were calculated in relation to the expected result of the 
contrived specimen panel, as shown in Table 6 for the Aptima Specimen Transfer Tube and 
Table 7 for the Specimen Lysis Tube. Detection characteristics for the contrived specimens were 
calculated by target concentration, as shown in Table 8. Both specimen preparation workflows 
showed 100% agreement for the evaluated panels.

Overall Agreement: 100% (96.8% – 100%)
Positive Agreement: 100% (94.4% – 100%)
Negative Agreement: 100% (92.9% – 100%)

Table 5:  Aptima SARS-CoV-2 Clinical Agreement

Panther Fusion SARS-CoV-2 Assay
Positive Negative

Aptima 
SARS-CoV-2 Assay

Positive 50 1

Negative 0 54

Table 6:  Performance of the Aptima Specimen Transfer Tube Workflow Relative to Expected Results

Expected Result
Positive Negative Total

Aptima Specimen 
Transfer Result

Positive 65 0 65

Negative 0 50 50

Total 65 50 115
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Overall Agreement: 100% (96.8% – 100%)
Positive Agreement: 100% (94.4% – 100%)
Negative Agreement: 100% (92.9% – 100%)

Clinical Performance with Naturally Infected Positive Specimens
The clinical performance of the Aptima SARS-CoV-2 assay using the Aptima Specimen Transfer 
tube specimen preparation workflow was evaluated in comparison to the Specimen Lysis Tube 
workflow tested with both the Aptima and Panther Fusion SARS-CoV-2 assays. For the study, 
three dilutions of 15 unique SARS-CoV-2 positive nasopharyngeal swab specimens were 
prepared and processed using both workflows. SARS-CoV-2 samples were previously 
determined to be positive using a non-Hologic molecular assay. 

The positive percent agreement between the Aptima SARS-CoV-2 Assay using the Aptima 
Specimen Transfer Tube and the Specimen Lysis Tube workflows were 97.5% (87.1% – 99.6%) 
and 100% (91.0% – 100%), respectively, when compared to the Panther Fusion SARS-CoV-2 
assay using the Specimen Lysis Tube workflow as reference. The positive percent agreement of 
the Aptima Specimen Transfer tube workflow was 95.0% (83.5% – 98.6%) when compared to 
the Specimen Lysis Tube workflow as reference. 

Table 7:  Performance of the Specimen Lysis Tube Workflow Relative to Expected Results

Expected Result
Positive Negative Total

Specimen 
Lysis Tube 

Result

Positive 65 0 65

Negative 0 50 50

Total 65 50 115

Table 8: Detection Characteristics for Contrived Nasopharyngeal Swab Specimens

Aptima Specimen Transfer Sample Workflow Specimen Lysis Tube Sample Workflow
Target 
Conc.

n
Valid

n
Positive

%
Positive

Average
kRLU

St Dev
kRLU %CV n

Valid
n

Positive
%

Positive
Average

kRLU
St Dev
kRLU %CV

Neg 50 0 0 299 9.7 3.2 50 0 0 300 9.3 3.1

0.5x LoD 10 10 100 1050 208.5 19.9 10 10 100 1153 113.0 9.8

1.0x LoD 10 10 100 1176 102.1 8.7 10 10 100 1205 24.3 2.0

1.5x LoD 10 10 100 1222 31.6 2.6 10 10 100 1223 21.9 1.8

2.0x LoD 10 10 100 1225 22.6 1.8 10 10 100 1237 26.0 2.1

3.0x LoD 10 10 100 1228 13.6 1.1 10 10 100 1215 25.5 2.1

4.0x LoD 5 5 100 1238 16.7 1.4 5 5 100 1212 12.5 1.0

5.0x LoD 10 10 100 1237 18.2 1.5 10 10 100 1246 28.3 2.3
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Xpert® Xpress SARS-CoV-2

For use under the Emergency Use Authorization (EUA) only.
1 Proprietary Name

Xpert® Xpress SARS-CoV-2

2 Common or Usual Name
Xpert Xpress SARS-CoV-2

3 Intended Use
The Xpert Xpress SARS-CoV-2 test is a rapid, real-time RT-PCR test intended for the qualitative detection of nucleic acid from 
the SARS-CoV-2 in upper respiratory specimens (such as nasopharyngeal, oropharyngeal, nasal, or mid-turbinate swab and/or 
nasal wash/ aspirate) collected from individuals suspected of COVID-19 by their healthcare provider.

Testing of nasopharyngeal, oropharyngeal, nasal, or mid-turbinate swab and nasal wash/aspirate specimens using the Xpert 
Xpress SARS-CoV-2 test run on the GeneXpert Dx and GeneXpert Infinity systems is limited to laboratories certified under the 
Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. § 263a, to perform high and moderate complexity 
tests. 

Testing of nasopharyngeal, nasal, or mid-turbinate swab specimens using the Xpert Xpress SARS-CoV-2 test run on the 
GeneXpert Xpress System (Tablet and Hub Configurations) is authorized to be distributed and used in patient care settings 
outside of the clinical laboratory environment. 

Results are for the detection of SARS-CoV-2 RNA. The SARS-CoV-2 RNA is generally detectable in upper respiratory 
specimens during the acute phase of infection. Positive results are indicative of active infection with SARS-CoV-2; clinical 
correlation with patient history and other diagnostic information is necessary to determine patient infection status. Positive 
results do not rule out bacterial infection or co-infection with other viruses. The agent detected may not be the definite cause of 
disease. Laboratories within the United States and its territories are required to report all positive results to the appropriate 
public health authorities.

Negative results do not preclude SARS-CoV-2 infection and should not be used as the sole basis for treatment or other patient 
management decisions. Negative results must be combined with clinical observations, patient history, and epidemiological 
information.

Testing with the Xpert Xpress SARS-CoV-2 test is intended for use by trained operators who are proficient in performing tests 
using either GeneXpert Dx, GeneXpert Infinity and/or GeneXpert Xpress systems. The Xpert Xpress SARS-CoV-2 test is only 
for use under the Food and Drug Administration's Emergency Use Authorization.

4 Summary and Explanation
An outbreak of respiratory illness of unknown etiology in Wuhan City, Hubei Province, China was initially reported to the 
World Health Organization (WHO) on December 31, 2019.1 Chinese authorities identified a novel coronavirus (2019-nCoV), 
which has resulted in thousands of confirmed human infections in multiple provinces throughout China and exported cases in 
several Southeast Asian countries and more recently the United States. Cases of severe illness and some deaths have been 
reported. The International Committee for Taxonomy of Viruses (ICTV) renamed the virus SARS-CoV-2.2 

The Xpert Xpress SARS-CoV-2 test is a molecular in vitro diagnostic test that aids in the detection and diagnosis SARS-CoV-2 
and is based on widely used nucleic acid amplification technology. The Xpert Xpress SARS-CoV-2 test contains primers and 
probes and internal controls used in RT-PCR for the in vitro qualitative detection of SARS-CoV-2 RNA in upper respiratory 
specimens.

The term "qualified laboratories" refers to laboratories in which all users, analysts, and any person reporting results from use of 
this device are proficient in performing real-time RT-PCR assays.
Xpert® Xpress SARS-CoV-2 1
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5 Principle of the Procedure
The Xpert Xpress SARS-CoV-2 test is an automated in vitro diagnostic test for qualitative detection of nucleic acid from SARS-
CoV-2. The Xpert Xpress SARS-CoV-2 test is performed on GeneXpert Instrument Systems. 

The GeneXpert Instrument Systems automate and integrate sample preparation, nucleic acid extraction and amplification, and 
detection of the target sequences in simple or complex samples using real-time PCR assays. The systems consist of an 
instrument, computer, and preloaded software for running tests and viewing the results. The systems require the use of single-
use disposable cartridges that hold the RT-PCR reagents and host the RT-PCR process. Because the cartridges are self-
contained, cross-contamination between samples is minimized. For a full description of the systems, see the GeneXpert Dx 
System Operator Manual or the GeneXpert Infinity System Operator Manual.

The Xpert Xpress SARS-CoV-2 test includes reagents for the detection of RNA from SARS-CoV-2 in nasopharyngeal, 
oropharyngeal, nasal, or mid-turbinate swab and/or nasal wash/aspirate specimens. A Sample Processing Control (SPC) and a 
Probe Check Control (PCC) are also included in the cartridge utilized by the GeneXpert instrument. The SPC is present to 
control for adequate processing of the sample and to monitor for the presence of potential inhibitor(s) in the RT-PCR reaction. 
The SPC also ensures that the RT-PCR reaction conditions (temperature and time) are appropriate for the amplification reaction 
and that the RT-PCR reagents are functional. The PCC verifies reagent rehydration, PCR tube filling, and confirms that all 
reaction components are present in the cartridge including monitoring for probe integrity and dye stability.

The nasopharyngeal, oropharyngeal, nasal, or mid-turbinate swab specimen and/or nasal wash/aspirate specimen is collected and 
placed into a viral transport tube containing 3 mL transport medium or 3 mL of saline. The specimen is briefly mixed by rapidly 
inverting the collection tube 5 times. Using the supplied transfer pipette, the sample is transferred to the sample chamber of the 
Xpert Xpress SARS-CoV-2 cartridge. The GeneXpert cartridge is loaded onto the GeneXpert Instrument System platform, 
which performs hands-off, automated sample processing, and real-time RT-PCR for detection of viral RNA.

6 Reagents and Instruments
6.1 Materials Provided

The Xpert Xpress SARS-CoV-2 kit contains sufficient reagents to process 10 specimens or quality control samples. 
The kit contains the following:

7 Storage and Handling
• Store the Xpert Xpress SARS-CoV-2 cartridges at 2-28°C.

• Do not open a cartridge lid until you are ready to perform testing.

• Do not use a cartridge that is wet or has leaked.

Xpert Xpress SARS-CoV-2 Cartridges with Integrated Reaction Tubes 10

• Bead 1, Bead 2, and Bead 3 (freeze-dried) 1 of each per cartridge
• Lysis Reagent 1.5 mL per cartridge
• Binding Reagent 1.5 mL per cartridge
• Elution Reagent 3.0 mL per cartridge
Disposable Transfer Pipettes 12 per kit

CD 1 per kit

• Assay Definition File (ADF)
• Instructions to import ADF into GeneXpert software
Flyer 1 per kit

• Directions to locate the Product Insert on www.cepheid.com

∑

Note Safety Data Sheets (SDS) are available at www.cepheidinternational.com under the SUPPORT tab.

Note
The bovine serum albumin (BSA) in the beads within this product was produced and manufactured exclusively from bovine plasma 
sourced in the United States. No ruminant protein or other animal protein was fed to the animals; the animals passed ante- and 
postmortem testing. During processing, there was no mixing of the material with other animal materials.

+2
+28
2 Xpert® Xpress SARS-CoV-2
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Figure 1. Nasopharyngeal Swab Collection

12.2 Oropharyngeal Swab Collection Procedure
1. Swab the posterior pharynx, tonsils, and other inflamed areas. Avoid touching the tongue, cheeks, and teeth with the swab

when collecting specimens.

2. Remove and place the swab into the tube containing 3 mL of viral transport medium or 3 mL of saline. Break swab at the
indicated break line and cap the specimen collection tube tightly.

12.3 Nasal Swab Collection Procedure
1. Insert a nasal swab 1 to 1.5 cm into a nostril. Rotate the swab against the inside of the nostril for 3 seconds while applying

pressure with a finger to the outside of the nostril (see Figure 2).

Figure 2. Nasal Swab Collection for First Nostril

2. Repeat on the other nostril with the same swab, using external pressure on the outside of the other nostril (see Figure 3). To
avoid specimen contamination, do not touch the swab tip to anything other than the inside of the nostril.
Xpert® Xpress SARS-CoV-2 5
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Figure 3. Nasal Swab Collection for Second Nostril

 3. Remove and place the swab into the tube containing 3 mL of viral transport medium or 3 mL of saline. Break swab at the 
indicated break line and cap the specimen collection tube tightly.

12.4 Mid-Turbinate Swab Collection Procedure
 1. Insert the mid-turbinate swab into either nostril, passing it into the mid-turbinate area (see Figure 4). Rotate swab by firmly 

brushing against the mid-turbinate area several times.

 2. Remove and place the swab into the tube containing 3 mL of viral transport medium or 3 mL of saline. Break swab at the 
indicated break line and cap the specimen collection tube tightly.

Figure 4. Mid-turbinate Swab Specimen Collection

12.5 Nasal Wash/Aspirate Procedure
Using a clean transfer pipette, transfer 600 µL of the sample into the tube containing 3 mL of viral transport medium or 3 mL of 
saline and then cap the tube.

13 Procedure
13.1 Preparing the Cartridge

 1. Remove a cartridge from the package.

 2. Check the specimen transport tube is closed.

 3. Mix specimen by rapidly inverting the specimen transport tube 5 times. Open cap on the specimen transport tube.

portant Start the test within 30 minutes of adding the sample to the cartridge.
6 Xpert® Xpress SARS-CoV-2
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13.3 Starting the Test

 1. Turn on the GeneXpert Instrument System:

• GeneXpert Dx:
If using the GeneXpert Dx instrument, first turn on the instrument and then turn on the computer. Log into the 
Windows operating system. The GeneXpert software may launch automatically or may require double-clicking on the 
GeneXpert Dx shortcut icon on the Windows® desktop.

or

• GeneXpert Infinity System:
If using the GeneXpert Infinity instrument, power up the instrument by turning the power switch clockwise to the ON 
position. On the Windows desktop, double-click the Xpertise Software shortcut icon to launch the software.

 2. Log on to the System software. The login screen appears. Type your user name and password.

 3. In the GeneXpert System window, click Create Test (GeneXpert Dx) or Orders followed by Order Test (Infinity). 

 4. Scan or type in the Patient ID (optional). If typing the Patient ID, make sure the Patient ID is typed correctly. The Patient ID 
is shown on the left side of the View Results window and is associated with the test result.

 5. Scan or type in the Sample ID. If typing the Sample ID, make sure the Sample ID is typed correctly. The Sample ID is shown 
on the left side of the View Results window and is associated with the test result. 

 6. Scan the barcode on the Xpert Xpress SARS-CoV-2 cartridge. Using the barcode information, the software automatically 
fills the boxes for the following fields: Reagent Lot ID, Cartridge SN, Expiration Date and Selected Assay.

 7. Click Start Test (GeneXpert Dx) or Submit (Infinity) if Auto-Submit is not enabled. In the dialog box that appears, type your 
password, if required.

For the GeneXpert Dx Instrument

A. Locate the module with the blinking green light, open the instrument module door and load the cartridge.

B. Close the door. The test starts and the green light stops blinking. When the test is finished, the light turns off and the 
door will unlock. Remove the cartridge. 

C. Dispose of used cartridges in the appropriate sample waste containers according to your institution's standard 
practices.

or

For the GeneXpert Infinity System

A. After clicking Submit, you will be asked to place the cartridge on the conveyor belt. After placing the cartridge, click 
OK to continue. The cartridge will be automatically loaded, the test will run and the used cartridge will be placed onto 
the waste shelf for disposal.

B. When all samples are loaded, click on the End Order Test icon.

14 Viewing and Printing Results
For detailed instructions on how to view and print the results, see the GeneXpert Dx System Operator Manual or the GeneXpert 
Infinity System Operator Manual.

Note

Before you start the test, make sure that the system contains modules with GeneXpert Dx software version 4.7b or higher or Infinity 
Xpertise software 6.4b or higher, and that the Xpert Xpress SARS-CoV-2 Assay Definition File is imported into the software.

This section lists the default steps to operate the GeneXpert Instrument System. For detailed instructions, see the GeneXpert Dx 
System Operator Manual or the GeneXpert Infinity System Operator Manual, depending on the model that is being used.

Note The steps you follow may be different if the system administrator has changed the default workflow of the system.

Note If the barcode on the Xpert Xpress SARS-CoV-2 cartridge does not scan, then repeat the test with a new cartridge.

Note
Do not turn off or unplug the instruments while a test is in progress. Turning off or unplugging the GeneXpert instrument or computer 
will stop the test.
8 Xpert® Xpress SARS-CoV-2
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15 Quality Control
15.1 Internal Controls

Each cartridge includes a Sample Processing Control (SPC) and Probe Check Control (PCC). 

Sample Processing Control (SPC) - Ensures that the sample was processed correctly. The SPC verifies that sample processing 
is adequate. Additionally, this control detects sample-associated inhibition of the real-time PCR assay, ensures that the PCR 
reaction conditions (temperature and time) are appropriate for the amplification reaction, and that the PCR reagents are 
functional. The SPC should be positive in a negative sample and can be negative or positive in a positive sample. The SPC 
passes if it meets the validated acceptance criteria.

Probe Check Control (PCC) - Before the start of the PCR reaction, the GeneXpert System measures the fluorescence signal 
from the probes to monitor bead rehydration, reaction tube filling, probe integrity, and dye stability. The PCC passes if it meets 
the validated acceptance criteria.

15.2 External Controls
External controls should be used in accordance with local, state, and federal accrediting organizations as applicable.

16 Interpretation of Results
The results are interpreted automatically by the GeneXpert System and are clearly shown in the View Results window. The 
Xpert Xpress SARS-CoV-2 test provides test results based on the detection of two gene targets according to the algorithms 
shown in Table 1.

See Table 2 to interpret test result statements for the Xpert Xpress SARS-CoV-2 test.

Table 1.  Xpert Xpress SARS-CoV-2 Possible Results

Result Text N2 E SPC

SARS-CoV-2 POSITIVE + +/- +/-
SARS-CoV-2 PRESUMPTIVE POS - + +/-
SARS-CoV-2 NEGATIVE - - +
INVALID - - -

Table 2.   Xpert Xpress SARS-CoV-2 Results and Interpretation

Result Interpretation

SARS-CoV-2 POSITIVE The 2019 novel coronavirus (SARS-CoV-2) target nucleic acids are 
detected.
• The SARS-CoV-2 signal for the N2 nucleic acid target or signals 

for both nucleic acid targets (N2 and E) have a Ct within the valid 
range and endpoint above the minimum setting

• SPC: NA; SPC is ignored because coronavirus target 
amplification occurred

• Probe Check: PASS; all probe check results pass
SARS-CoV-2 PRESUMPTIVE POS The 2019 novel coronavirus (SARS-CoV-2) nucleic acids may be 

present. Sample should be retested according to the Retest 
Procedure in Section 17.2. For samples with a repeated 
presumptive positive result, additional confirmatory testing may be 
conducted, if it is necessary to differentiate between SARS-CoV-2 
and SARS-CoV-1 or other Sarbecovirus currently unknown to infect 
humans, for epidemiological purposes or clinical management.
• The SARS-CoV-2 signal for only the E nucleic acid target has a 

Ct within the valid range and endpoint above the minimum setting
• SPC: NA; SPC is ignored because a target amplification has 

occurred.
• Probe Check: PASS; all probe check results pass.
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The Xpert Xpress SARS-CoV-2 test includes an Early Assay Termination (EAT) function which will provide earlier time to 
results in high titer specimens.  When SARS-CoV-2 titers are high enough to initiate the EAT function, the SPC amplification 
curve may not be seen and its results may not be reported. 

17 Retests
17.1 Reasons to Repeat the Assay

If any of the test results mentioned below occur, repeat the test once according to instructions in Section 17.2, Retest Procedure.

• A PRESUMPTIVE POS result indicates the 2019 novel coronavirus (SARS-CoV-2) nucleic acids may be present. Only one 
of the SARS-CoV-2 nucleic acid target was detected (E gene) while the other SARS-CoV-2 nucleic acid target (N2 gene) 
was not detected.

• An INVALID result indicates that the control SPC failed. The sample was not properly processed, PCR is inhibited, or the 
sample was not properly collected.

• An ERROR result could be due to, but not limited to, Probe Check Control failure, system component failure, no sample 
added, or the maximum pressure limits were exceeded.

• A NO RESULT indicates that insufficient data were collected. For example, cartridge failed integrity test, the operator 
stopped a test that was in progress, or a power failure occurred.

If an External Control fails to perform as expected, repeat external control test and/or contact Cepheid for assistance.

SARS-CoV-2 NEGATIVE The 2019 novel coronavirus (SARS-CoV-2) target nucleic acids are 
not detected. 
• The SARS-CoV-2 signals for two nucleic acid targets (N2 and E) 

do not have a Ct within the valid range and endpoint above the 
minimum setting

• SPC: PASS; SPC has a Ct within the valid range and endpoint 
above the minimum setting

• Probe Check: PASS; all probe check results pass
INVALID SPC does not meet acceptance criteria. Presence or absence of the 

2019 novel coronavirus (SARS-CoV-2) nucleic acids cannot be 
determined. Repeat test according to the Retest Procedure in 
Section 17.2.
• SPC: FAIL; SPC and SARS-CoV-2 signals do not have a Ct 

within valid range and endpoint below minimum setting
• Probe Check: PASS; all probe check results pass

ERROR Presence or absence of the 2019 novel coronavirus (SARS-CoV-2) 
nucleic acids cannot be determined. Repeat test according to the 
Retest Procedure in Section 17.2.
• SARS-CoV-2: NO RESULT
• SPC: NO RESULT
• Probe Check: FAIL1; all or one of the probe check results fail
1 If the probe check passes, the error is caused by the maximum 
pressure limit exceeding the acceptable range, no sample added, or 
by a system component failure.

NO RESULT Presence or absence of the 2019 novel coronavirus (SARS-CoV-2) 
nucleic acids cannot be determined. Repeat test according to the 
Retest Procedure in Section 17.2. A NO RESULT indicates that 
insufficient data were collected. For example, the operator stopped 
a test that was in progress.
• SARS-CoV-2: NO RESULT
• SPC: NO RESULT
• Probe Check: NA (not applicable)

Table 2.   Xpert Xpress SARS-CoV-2 Results and Interpretation (Continued)

Result Interpretation
10 Xpert® Xpress SARS-CoV-2
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17.2 Retest Procedure
To retest a non-determinate result (INVALID, NO RESULT, or ERROR) or a PRESUMPTIVE POS result, use a new cartridge.

Use the leftover sample from the original specimen transport medium tube or new external control tube.

 1. Put on a clean pair of gloves. Obtain a new Xpert Xpress SARS-CoV-2 cartridge and a new transfer pipette.

 2. Check the specimen transport tube or external control tube is closed.

 3. Mix the sample by rapidly invert the specimen transport medium tube or external control tube 5 times. Open the cap on the 
specimen transport tube or external control tube.

 4. Open the cartridge lid.

 5. Using a clean transfer pipette (supplied), transfer sample (one draw) to the sample chamber with the large opening in the 
cartridge.

 6. Close the cartridge lid. 

18 Limitations
• Performance of the Xpert Xpress SARS-CoV-2 test has only been established in nasopharyngeal swab and nasal 

wash/aspirate specimens. Use of the Xpert Xpress SARS-CoV-2 test with other specimen types has not been assessed and 
performance characteristics are unknown.

• Oropharyngeal, nasal swabs and mid-turbinate swabs are considered acceptable specimen types for use with the Xpert 
Xpress SARS-CoV-2 test but performance with these specimen types has not been established. Testing of nasal and mid-
turbinate nasal swabs (self-collected under supervision of or collected by a healthcare provider) is limited to patients with 
symptoms of 
COVID-19. Please refer to FDA's FAQs on Diagnostic testing for SARS-CoV-2 for additional information.

• A false negative result may occur if a specimen is improperly collected, transported or handled.  False negative results may 
also occur if inadequate numbers of organisms are present in the specimen.

• As with any molecular test, mutations within the target regions of Xpert Xpress SARS-CoV-2 could affect primer and/or 
probe binding resulting in failure to detect the presence of virus.

• This test cannot rule out diseases caused by other bacterial or viral pathogens.

19 Conditions of Authorization for Laboratory and Patient Care Settings
The Cepheid Xpert Xpress SARS-CoV-2 Letter of Authorization, along with the authorized Fact Sheet for Healthcare Providers, 
the authorized Fact Sheet for Patients and authorized labeling are available on the FDA website: https://www.fda.gov/medical-
devices/emergency-situations-medical-devices/emergency-use-authorizations#covid19ivd

However, to assist clinical laboratories and/or Patient Care Settings using the Xpert Xpress SARS-CoV-2 (referred to in the 
Letter of Authorization as "Your Product"), the relevant Conditions of Authorization are listed below.

• Authorized laboratories1 and patient care settings using your product will include with result reports of the Xpert Xpress 
SARS-CoV-2 test, all authorized Fact Sheets. Under exigent circumstances, other appropriate methods for disseminating 
these Fact Sheets may be used, which may include mass media.

• Authorized laboratories using your product will use your product as outlined in the Xpert Xpress SARS-CoV-2 Instructions 
for Use - For Use with GeneXpert Dx or GeneXpert Infinity systems. Deviations from the authorized procedures, including 
the authorized instruments, authorized extraction methods, authorized clinical specimen types, authorized control materials, 
authorized other ancillary reagents and authorized materials required to use the Xpert Xpress SARS-CoV-2 test are not 
permitted.

• Patient Care Settings using your product will use your product as outlined in the Xpress SARS-CoV-2 Instructions for Use - 
For Use with GeneXpert Xpress System and associated Quick Reference Instructions for Xpert Xpress SARS-CoV-2 and 
GeneXpert Xpress System (Hub configuration), and Quick Reference Instructions for Xpert Xpress SARS-CoV-2 and 
GeneXpert Xpress System (Tablet configuration).  Deviations from the authorized procedures, including the authorized 
instruments, authorized extraction methods, authorized clinical specimen types, authorized control materials, authorized 
other ancillary reagents and authorized materials required to use your product are not permitted.

• Authorized laboratories and patient care settings will have a process in place for reporting test results to healthcare providers 
and relevant public health authorities, as appropriate.

• Authorized laboratories and patient care settings that receive your product will notify the relevant public health authorities of 
their intent to run your product prior to initiating testing.
Xpert® Xpress SARS-CoV-2 11
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• Authorized laboratories and patient care settings using the Xpert Xpress SARS-CoV-2 test will collect information on the 
performance of the test and report to DMD/OHT7-OIR/OPEQ/CDRH (via email: CDRH-EUA Reporting@fda.hhs.gov) and 
Cepheid (+1 888.838.3222 or techsupport@cepheid.com ) any suspected occurrence of false positive or false negative 
results and significant deviations from the established performance characteristics of the test of which they become aware.

• All operators using your product must be appropriately trained in performing and interpreting the results of your product, use 
appropriate personal protective equipment when handling this kit, and use your product in accordance with the authorized 
labeling.

• You, authorized distributors, and authorized laboratories and patient care settings using your product will ensure that any 
records associated with this EUA are maintained until otherwise notified by FDA. Such records will be made available to 
FDA for inspection upon request.

1 The letter of authorization refers to, "Laboratories certified under the Clinical Laboratory Improvement Amendments of 1988 
(CLIA), 42 U.S.C. § 263a, to perform moderate or high complexity tests" as "authorized laboratories."

20 Performance Characteristics
20.1 Clinical Evaluation - AccuPlex SARS-CoV-2 Reference Material

The performance of the Xpert Xpress SARS-CoV-2 test was evaluated using contrived clinical NP swab specimens in viral 
transport medium obtained from U.S. patients with signs and symptoms of respiratory infection. The samples were prepared by 
spiking each individual negative clinical NP swab sample with AccuPlex SARS-CoV-2 (a quantitated reference material - 
recombinant Sindbis virus particle containing target sequences from the SARS-CoV-2 genome) at 2x LoD, 3x LoD and 5x LoD 
levels. The NP swab samples were determined to be negative for SARS-CoV-2 prior to spiking. Individual negative NP swab 
samples were also tested in the study. All positive and negative samples in the study were tested in a randomized and blinded 
fashion.

Table 3 shows the number of concordant results out of the total number of samples tested for each target concentration of 
AccuPlex SARS-CoV-2, the mean Ct values for each of the E and N2 nucleic acid targets as well as the percent agreement with 
the 95% CI where appropriate. The results show 100% agreement with the expected results in the AccuPlex SARS-CoV-2 
spiked samples and 100% agreement with the expected results in the negative samples.

*95% CI not computed for sample concentrations with sample size of 5 or less.

20.2 Clinical Evaluation – Live SARS-CoV-2 Virus
The performance of the Xpert Xpress SARS-CoV-2 test was evaluated using contrived clinical NP swab specimens in viral 
transport medium obtained from U.S. patients with signs and symptoms of respiratory infection. The samples were prepared by 
spiking each individual negative clinical NP swab sample with live SARS-CoV-2 virus (USA_WA1/2020) at 2x LoD, 3x LoD 
and 5x LoD levels. The NP swab samples were determined to be negative for SARS-CoV-2 prior to spiking. Individual negative 
NP swab samples were also tested in the study.  All positive and negative samples in the study were tested in a randomized and 
blinded fashion.

Table 4 shows the number of concordant results out of the total number of samples tested for each target concentration of live 
SARS-CoV-2 virus, the mean Ct values for each of the E and N2 nucleic acid targets as well as the percent agreement with the 
95% confidence interval (95% CI), where appropriate. The results show 100% agreement with the expected results in the live 
SARS-CoV-2 virus spiked samples and 100% agreement with the expected results in the negative samples.

Table 3.  Xpert Xpress SARS-CoV-2 Test Agreement with the Expected Results by Target Concentration

Target 
Concentration

Number Concordant/
Number Tested E Mean Ct N2 Mean Ct % Agreement [95% CI]

2x LoD 20/20 34.8 38.0 100% [83.9% - 100%]
3x LoD 5/5 33.7 37.1 100% [NA*]
5x LoD 5/5 33.7 36.8 100% [NA*]

Negative 35/35 NA NA 100% [90.1% - 100%]
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Table 4.  Xpert Xpress SARS-CoV-2 Test Agreement with the Expected Results by Target Concentration

* 95% CI not computed for sample concentrations with sample size of 5 or less.

21 Analytical Performance
21.1 Analytical Sensitivity (Limit of Detection) - AccuPlex SARS-CoV-2 Reference Material

Studies were performed to determine the analytical limit of detection (LoD) of the Xpert Xpress SARS-CoV-2. The LoD of 
Xpert Xpress SARS-CoV-2 was established using one lot of reagent and limiting dilutions of AccuPlex SARS-CoV-2 prepared 
in simulated background matrix and NP swab clinical matrix and probit analysis. Verification of the estimated LoD claim was 
performed on one reagent lot in replicates of 35 prepared in pooled NP swab clinical matrix. The LoD is the lowest 
concentration (reported as copies/mL) of AccuPlex SARS-Cov-2 recombinant viral sequence that can be reproducibly 
distinguished from negative samples ≥ 95% of the time with 95% confidence. The claimed LoD for the assay is 250 copies/mL 
(Table 5). 

21.2 Analytical Sensitivity (Limit of Detection) – Live SARS-CoV-2 Virus
Studies were performed to determine the analytical limit of detection (LoD) of the Xpert Xpress SARS-CoV-2. The LoD of 
Xpert Xpress SARS-CoV-2 was established using one lot of reagent and limiting dilutions of live SARS-CoV-2 virus 
(USA_WA1/2020) prepared in viral transport medium and NP swab clinical matrix and probit analysis. Verification of the 
estimated LoD claim was performed on one reagent lot in replicates of 22 prepared in pooled NP swab clinical matrix. The LoD 
is the lowest concentration (reported as PFU/mL) of live SARS-CoV-2 virus samples that can be reproducibly distinguished 
from negative samples ≥ 95% of the time with 95% confidence. The claimed LoD for the assay is 0.0100 PFU/mL (Table 6). 

Table 6.  Limit of Detection of the Xpert Xpress SARS-CoV-2

21.3 Analytical Reactivity (Inclusivity)
The inclusivity of Xpert Xpress SARS-CoV-2 was evaluated using in silico analysis of the assay primers and probes in relation 
to 324 SARS-CoV-2 sequences available in the GISAID gene database for two targets, E and N2. 

For the E target, Xpert Xpress SARS-CoV-2 had 100% match to all sequences with the exception of 4 sequences that had a 
single mismatch. For the N2 target, Xpert Xpress SARS-CoV-2 had 100% match to all sequences with the exception of 2 
sequences that had a single mismatch. None of these mismatches found for both targets are predicted to have a negative impact 
on the performance of the assay, given the location of the mutations in the primer and probe regions respectively for the two 
variants. These mutations are not predicted to adversely affect the probe and primer binding to the sequences or reduce assay 
efficiency.

Target 
Concentration

Number Concordant/
Number Tested E Mean Ct N2 Mean Ct % Agreement [95% CI]

2x LoD 20/20 35.4 38.4 100% [83.9% - 100%]
3x LoD 5/5 34.2 37.2 100% [NA*]
5x LoD 5/5 33.9 37.0 100% [NA*]

Negative 30/30 NA NA 100% [88.7% - 100%]

Table 5.  Limit of Detection of the Xpert Xpress SARS-CoV-2

Material
Claimed LoD 
(copies/mL)

Positives/
Replicates

SARS-CoV-2 
Reference Material

250 35/35

Strain
Claimed LoD

(PFU/mL)
E Mean Ct N2 Mean Ct

Positives/ 
Replicates

SARS-CoV-2 virus (USA_WA1/2020) 0.0100 35.9 38.9 22/22
Xpert® Xpress SARS-CoV-2 13
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21.4 Analytical Specificity (Exclusivity)
An in silico analysis for possible cross-reactions with all the organisms listed in Table 7 was conducted by mapping primers and 
probes in the Xpert Xpress SARS-CoV-2 test individually to the sequences downloaded from the GISAID database. E primers 
and probes are not specific for SARS-CoV-2 and will detect Human and Bat SARS-coronavirus. No potential unintended cross 
reactivity with other organisms listed in Table 7 is expected based on the in silico analysis.

Table 7.  Xpert Xpress SARS-CoV-2 Analytical Specificity Microorganisms

Microorganisms from the 
Same Genetic Family High Priority Organisms

Human coronavirus 229E Adenovirus (e.g. C1 Ad. 71)
Human coronavirus OC43 Human Metapneumovirus (hMPV)
Human coronavirus HKU1 Parainfluenza virus 1-4
Human coronavirus NL63 Influenza A

SARS-coronavirus Influenza B
MERS-coronavirus Influenza C

Bat coronavirus Enterovirus (e.g. EV68)
Respiratory syncytial virus

Rhinovirus
Chlamydia pneumoniae

Haemophilus influenzae

Legionella pneumophila

Mycobacterium tuberculosis

Streptococcus pneumoniae

Streptococcus pyogenes

Bordetella pertussis

Mycoplasma pneumoniae

Pneumocystis jirovecii (PJP)
Parechovirus

Candida albicans

Corynebacterium diphtheriae

Legionella non-pneumophila

Bacillus anthracis (Anthrax)
Moraxella catarrhalis

Neisseria elongate and meningitidis

Pseudomonas aeruginosa

Staphylococcus epidermidis

Staphylococcus salivarius

Leptospira

Chlamydia psittaci

Coxiella burnetii (Q-Fever)

Staphylococcus aureus
14 Xpert® Xpress SARS-CoV-2
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23 Cepheid Headquarters Locations

24 Technical Assistance
Before contacting Cepheid Technical Support, collect the following information:

• Product name

• Lot number

• Serial number of the instrument

• Error messages (if any)

• Software version and, if applicable, Computer Service Tag number

Contact information for all Cepheid Technical Support offices is available on our website: 
www.cepheid.com/en/CustomerSupport.

Corporate Headquarters European Headquarters

Cepheid
904 Caribbean Drive
Sunnyvale, CA 94089
USA

Cepheid Europe SAS
Vira Solelh
81470 Maurens-Scopont
France

Telephone: +1 408 541 4191 Telephone: +33 563 825 300
Fax: +1 408 541 4192 Fax: +33 563 825 301
www.cepheid.com www.cepheidinternational.com

Region Telephone Email

US +1 888.838.3222 techsupport@cepheid.com
France +33 563 825 319 support@cepheideurope.com
Australia
New Zealand

+1800 130 821
+0800 001 028

techsupportANZ@cepheid.com
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Trademark, Patents and Copyright Statements 
 
Cepheid®, the Cepheid logo, GeneXpert® and Xpert® are trademarks of Cepheid. 
Windows® is a trademark of Microsoft Corporation. 
 

THE PURCHASE OF THIS PRODUCT CONVEYS TO THE BUYER THE NON-
TRANSFERABLE RIGHT TO USE IT IN ACCORDANCE WITH THIS INSTRUCTIONS 
FOR USE.  NO OTHER RIGHTS ARE CONVEYED EXPRESSLY, BY IMPLICATION OR 
BY ESTOPPEL.  FURTHERMORE, NO RIGHTS FOR RESALE ARE CONFERRED 
WITH THE PURCHASE OF THIS PRODUCT. 
 

Copyright © 2021 Cepheid.  All rights reserved. 
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For use under the Emergency Use Authorization (EUA) only. 
1 Proprietary Name 

Xpert® Xpress SARS-CoV-2/Flu/RSV 

2 Common or Usual Name 
Xpert Xpress SARS-CoV-2/Flu/RSV 

3 Intended Use 
The Xpert Xpress SARS-CoV-2/Flu/RSV test is a rapid, multiplexed real-time RT-PCR 
test intended for the simultaneous qualitative detection and differentiation of SARS-CoV-2, 
influenza A, influenza B, and respiratory syncytial virus (RSV) viral RNA in either 
nasopharyngeal swab, nasal swab or nasal wash/ aspirate specimens collected from 
individuals suspected of respiratory viral infection consistent with COVID-19 by their 
healthcare provider.1 Clinical signs and symptoms of respiratory viral infection due to 
SARS-CoV-2, influenza, and RSV can be similar. 

Testing of nasopharyngeal swab, nasal swab, or nasal wash/aspirate specimens using the 
Xpert Xpress SARS-CoV-2/Flu/RSV test run on the GeneXpert Dx and GeneXpert Infinity 
systems is limited to laboratories certified under the Clinical Laboratory Improvement 
Amendments of 1988 (CLIA), 42 U.S.C. § 263a, that meet requirements to perform high or 
moderate complexity tests.  

Testing of nasopharyngeal or nasal swab specimens using the Xpert Xpress SARS-CoV-
2/Flu/RSV test run on the GeneXpert Xpress System (Tablet and Hub Configurations) is 
authorized for use at the Point of Care (POC), i.e., in patient care settings operating under a 
CLIA Certificate of Waiver, Certificate of Compliance, or Certificate of Accreditation.  

Results are for the simultaneous detection and differentiation of SARS-CoV-2, influenza A 
virus, influenza B virus and RSV nucleic acids in clinical specimens and is not intended to 
detect influenza C virus. SARS-CoV-2, influenza A, influenza B and RSV RNA identified 
by this test are generally detectable in upper respiratory specimens during the acute phase 
of infection. Positive results are indicative of the presence of the identified virus, but do not 
rule out bacterial infection or co-infection with other pathogens not detected by the test.  

Clinical correlation with patient history and other diagnostic information is necessary to 
determine patient infection status. The agent detected may not be the definite cause of 
disease. Laboratories within the United States and its territories are required to report all 
SARS-CoV-2 results to the appropriate public health authorities. 

Negative results do not preclude SARS-CoV-2, influenza A virus, influenza B virus and/or 
RSV infection and should not be used as the sole basis for treatment or other patient 
management decisions.  Negative results must be combined with clinical observations, 
patient history, and/or epidemiological information.  

                                              
1 For this EUA, a healthcare provider includes, but is not limited to, physicians, nurses, pharmacists, technologists, 
laboratory directors, epidemiologists, or any other practitioners or allied health professionals. 
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Testing with the Xpert Xpress SARS-CoV-2/Flu/RSV test is intended for use by trained 
operators who are proficient in performing tests using either GeneXpert Dx, GeneXpert 
Infinity and/or GeneXpert Xpress systems.  The Xpert Xpress SARS-CoV-2/Flu/RSV test 
is only for use under the Food and Drug Administration’s Emergency Use Authorization.  
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4 Summary and Explanation 

An outbreak of respiratory illness of unknown etiology in Wuhan City, Hubei Province, 
China was initially reported to the World Health Organization (WHO) on December 31, 
2019.1 Chinese authorities identified a novel coronavirus (2019-nCoV), which has since 
spread globally, resulting in a pandemic of coronavirus disease 2019 (COVID-
19).  COVID-19 is associated with a variety of clinical outcomes, including asymptomatic 
infection, mild upper respiratory infection, severe lower respiratory disease including 
pneumonia and respiratory failure, and in some cases, death.   The International Committee 
on Taxonomy of Viruses (ICTV) renamed the virus SARS-CoV-2.2  

Influenza, or the flu, is a contagious viral infection of the respiratory tract. Transmission of 
influenza is primarily airborne (i.e., coughing or sneezing) and the peak of transmission 
usually occurs in the winter months. Symptoms commonly include fever, chills, headache, 
malaise, cough and sinus congestion. Gastrointestinal symptoms (i.e., nausea, vomiting or 
diarrhea) may also occur, primarily in children, but are less common. Symptoms generally 
appear within two days of exposure to an infected person. Pneumonia may develop as a 
complication due to influenza infection, causing increased morbidity and mortality in 
pediatric, elderly, and immunocompromised populations.3, 4 

Influenza viruses are classified into types A, B, and C, the former two of which cause the 
most human infections. Influenza A (Flu A) is the most common type of influenza virus in 
humans and is generally responsible for seasonal flu epidemics and potentially pandemics. 
Flu A viruses can also infect animals such as birds, pigs, and horses. Infections with 
influenza B (Flu B) virus are generally restricted to humans and less frequently cause 
epidemics.5 Flu A viruses are further divided into subtypes on the basis of two surface 
proteins: hemagglutinin (H) and neuraminidase (N). Seasonal flu is normally caused by 
influenza A subtypes H1, H2, H3, N1 and N2.  

Respiratory Syncytial Virus (RSV), a member of the Pneumoviridae family (formerly 
Paramyxoviridae), consisting of two strains (subgroups A and B) is also the cause of a 
contagious disease that affects primarily infants, and the elderly who are 
immunocompromised (e.g. patients with chronic lung disease or undergoing treatment for 
conditions that reduce the strength of their immune system).6 The virus can remain 
infectious for hours on countertops and toys and can cause both upper respiratory 
infections, such as colds, and lower respiratory infections manifesting as bronchiolitis and 
pneumonia.6 By the age of two years, most children have already been infected by RSV 
and because only weak immunity develops, both children and adults can be re-infected.6 
Symptoms appear four to six days after infection and are usually self-limiting, lasting 
approximately one to two weeks in infants. In adults, infection lasts about 5 days and 
presents as symptoms consistent with a cold, such as rhinorrhea, fatigue, headache, and 
fever. The RSV season mirrors influenza somewhat as infections begin to rise during the 
fall through early spring.5, 6 

Active surveillance programs in conjunction with infection prevention precautions are 
important components for preventing transmission of SARS-CoV-2, influenza and RSV. 
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The use of assays providing rapid results to identify patients infected with these viruses can 
be an important factor for effective control, proper choice of treatment, and prevention of 
widespread outbreaks. 

The Xpert Xpress SARS-CoV-2/Flu/RSV test is a molecular in vitro diagnostic test that 
aids in the detection and differentiation of RNA from Flu A, Flu B, RSV and SARS-CoV-2 
virus and is based on widely used nucleic acid amplification technology.  The Xpert Xpress 
SARS-CoV-2/Flu/RSV test contains primers and probes and internal controls used in RT-
PCR for the in vitro qualitative detection and differentiation of RNA from Flu A, Flu B, 
RSV and SARS-CoV-2 virus in upper respiratory specimens. 

   
5 Principle of the Procedure 

 The Xpert Xpress SARS-CoV-2/Flu/RSV test is an automated in vitro diagnostic test for 
qualitative detection and differentiation of RNA from Flu A, Flu B, RSV and SARS-CoV-2 
virus.  The Xpert Xpress SARS-CoV-2/Flu/RSV test is performed on GeneXpert Xpress 
System.  

 The GeneXpert Xpress System automate and integrate sample preparation, nucleic acid 
extraction and amplification, and detection of the target sequences in simple or complex 
samples using real-time PCR assays.  The systems consist of an instrument, computer, and 
preloaded software for running tests and viewing the results.  The systems require the use 
of single-use disposable cartridges that hold the RT-PCR reagents and host the RT-PCR 
process.  Because the cartridges are self-contained, cross-contamination between samples is 
minimized.  For a full description of the systems, see the GeneXpert Xpress System User’s 
Guide. 

 The Xpert Xpress SARS-CoV-2/Flu/RSV test includes reagents for the detection of RNA 
from Flu A, Flu B, RSV and SARS-CoV-2 virus in either nasopharyngeal swab or nasal 
swab specimens.  A Sample Processing Control (SPC) and a Probe Check Control (PCC) 
are also included in the cartridge utilized by the GeneXpert instrument.  The SPC is present 
to control for adequate processing of the sample and to monitor for the presence of 
potential inhibitor(s) in the RT-PCR reaction.  The SPC also ensures that the RT-PCR 
reaction conditions (temperature and time) are appropriate for the amplification reaction 
and that the RT-PCR reagents are functional.  The PCC verifies reagent rehydration, PCR 
tube filling, and confirms that all reaction components are present in the cartridge including 
monitoring for probe integrity and dye stability. 

 The nasopharyngeal swab or nasal swab specimen is collected and placed into a transport 
tube containing 3 mL of viral transport medium or 3mL of saline.  The specimen is briefly 
mixed by rapidly inverting the collection tube 5 times.  Using the supplied transfer pipette, 
the sample is transferred to the sample chamber of the Xpert Xpress SARS-CoV-
2/Flu/RSV cartridge.  The GeneXpert cartridge is loaded onto the GeneXpert Xpress 
System platform, which performs hands-off, automated sample processing, and real-time 
RT-PCR for detection of viral RNA.   
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6 Reagents and Instruments 
6.1 Materials Provided 

The Xpert Xpress SARS-CoV-2/Flu/RSV kit contains sufficient reagents to process 10 
specimens or quality control samples.  The kit contains the following: 
 
Xpert Xpress SARS-CoV-2/Flu/RSV Cartridges 
with Integrated Reaction Tubes    10 

• Bead 1, Bead 2, and Bead 3 (freeze-dried)  1 of each per cartridge  
• Lysis Reagent      1.0 mL per cartridge  
• Binding Reagent      1.0 mL per cartridge 
• Elution Reagent      3.0 mL per cartridge  
• Wash Reagent      0.4 mL per cartridge  

Disposable Transfer Pipettes 10-12 per kit 
Flyer        1 per kit 

• Instructions to locate (and import) the ADF and EUA documentation such as the 
Product Insert  on www.cepheid.com 

       
        Quick Reference Instructions     2 per kit 

(For use with the GeneXpert Xpress Systems –  
Tablet and Hub Configuration) 

        
Note Safety Data Sheets (SDS) are available at www.cepheid.com or 

www.cepheidinternational.com under the SUPPORT tab. 
 
Note The bovine serum albumin (BSA) in the beads within this product was produced 

and manufactured exclusively from bovine plasma sourced in the United States.  No 
ruminant protein or other animal protein was fed to the animals; the animals passed 
ante- and post-mortem testing.  During processing, there was no mixing of the 
material with other animal materials. 

 
7 Storage and Handling 

• Store the Xpert Xpress SARS-CoV-2/Flu/RSV cartridges at 2-28°C. 
• Do not open a cartridge lid until you are ready to perform testing. 
• Do not use a cartridge that is wet or has leaked. 

 
8 Materials Required but Not Provided 

• GeneXpert Xpress System (Tablet configuration): GeneXpert Xpress II and IV 
instruments with proprietary GeneXpert Xpress Software Version 5.0 and 5.1, tablet 
computer device with touchscreen, barcode scanner, external CD drive, wireless 
printer, Getting Started Guide, and GeneXpert Xpress System User’s Guide. 

• GeneXpert Xpress System (Hub configuration): GeneXpert Xpress IV instrument, 
GeneXpert Hub with proprietary GeneXpert Xpress Software Version 6.1 or higher, 
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GeneXpert Hub with integrated computer, touchscreen monitor and barcode scanner, 
external CD drive, Getting Started Guide, and GeneXpert Xpress System User’s 
Guide. 

 
9 Materials Available but Not Provided 

External controls in the form of inactivated virus(es) are available from ZeptoMetrix 
(Buffalo, NY). 

• External Positive Control:  Catalog # NATFRC-6C (NATtrol Flu/RSV/SARS-CoV-
2)  

• External Negative Control:  Catalog #NATCV9-6C (Coxsackievirus A9)  
 

10 Warnings and Precautions 
10.1 General 

• For in vitro diagnostic use. 

• For emergency use only. 

• Positive results are indicative of presence of Flu A, Flu B, RSV, or SARS-CoV-2 
RNA. 

• Laboratories within the United States and its territories are required to report all 
SARS-CoV-2 results to the appropriate public health authorities. 

• Performance characteristics of this test have been established with the specimen types 
listed in the Intended Use Section only. The performance of this assay with other 
specimen types or samples has not been evaluated. 

• Treat all biological specimens, including used cartridges, as if capable of transmitting 
infectious agents.  Because it is often impossible to know which might be infectious, 
all biological specimens should be handled using standard precautions.  Guidelines 
for specimen handling are available from the U.S. Centers for Disease Control and 
Prevention7 and the Clinical and Laboratory Standards Institute.8 

• Follow safety procedures set by your institution for working with chemicals and 
handling biological specimens. 

• Consult your institution’s environmental waste personnel on proper disposal of used 
cartridges, which may contain amplified material.  This material may exhibit 
characteristics of federal EPA Resource Conservation and Recovery Act (RCRA) 
hazardous waste requiring specific disposal requirements.  Check state and local 
regulations as they may differ from federal disposal regulations.  Institutions should 
check the hazardous waste disposal requirements within their respective countries. 

 
10.2 Specimens 

• Maintain proper storage conditions during specimen transport to ensure the integrity 
of the specimen (see Section 12, Specimen Collection, Transport, and Storage).  
Specimen stability under shipping conditions other than those recommended has not 
been evaluated. 
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10.3 Assay/Reagent 
• Do not open the Xpert Xpress SARS-CoV-2/Flu/RSV cartridge lid except when 

adding specimen. 

• Do not use a cartridge that has been dropped after removing it from the packaging. 

• Do not shake the cartridge.  Shaking or dropping the cartridge after opening the 
cartridge lid may yield non-determinate results. 

• Do not place the sample ID label on the cartridge lid or on the barcode label on the 
cartridge. 

• Do not use a cartridge with a damaged barcode label. 

• Do not use a cartridge that has a damaged reaction tube. 

• Do not use reagents beyond their expiry date. 

• Each single-use Xpert Xpress SARS-CoV-2/Flu/RSV cartridge is used to process one 
test.  Do not reuse processed cartridges. 

• Each single-use disposable pipette is used to transfer one specimen.  Do not reuse 
disposable pipettes. 

• Do not use a cartridge if it appears wet or if the lid seal appears to have been broken. 

• Wear clean lab coats and gloves.  Change gloves between the handling of each 
specimen. 

• In the event of a spill of specimens or controls, wear gloves and absorb the spill with 
paper towels.  Then, thoroughly clean the contaminated area with a 10% freshly 
prepared household chlorine bleach.  Allow a minimum of two minutes of contact 
time.  Ensure the work area is dry before using 70% denatured ethanol to remove 
bleach residue.  Allow surface to dry completely before proceeding.  Or, follow your 
institution’s standard procedures for a contamination or spill event.  For equipment, 
follow the manufacturer’s recommendations for decontamination of equipment. 

• Biological specimens, transfer devices, and used cartridges should be considered 
capable of transmitting infectious agents requiring standard precautions.  Follow your 
institution’s environmental waste procedures for proper disposal of used cartridges 
and unused reagents.  These materials may exhibit characteristics of chemical 
hazardous waste requiring specific disposal.  If country or regional regulations do not 
provide clear direction on proper disposal, biological specimens and used cartridges 
should be disposed per WHO [World Health Organization] medical waste handling 
and disposal guidelines. 

 
11 Chemical Hazards9,10  

• Signal Word: Warning 
• UN GHS Hazard Statements 

• Harmful if swallowed  
• May be harmful in contact with skin 
• Causes eye irritation 
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• UN GHS Precautionary Statements 
• Prevention 

• Wash hands thoroughly after handling. 
• Response 

• Call a POISON CENTER or doctor/physician if you feel unwell. 
• If skin irritation occurs: Get medical advice/attention. 
• IF IN EYES: Rinse cautiously with water for several minutes.  Remove 

contact lenses, if present and easy to do.  Continue rinsing.   
• If eye irritation persists: Get medical advice/attention. 

12 Specimen Collection, Transport, and Storage 
Proper specimen collection, storage, and transport are critical to the performance of 
this test.  Inadequate specimen collection, improper specimen handling and/or 
transport may yield a false result.  See Section 12.1 for nasopharyngeal swab 
collection procedure and Section 12.2 for nasal swab collection procedure. 
Nasopharyngeal and nasal swab specimens can be stored at room temperature (15–30 
°C) for up to 24 hours in viral transport medium or 48 hours in saline until testing is 
performed on the GeneXpert Instrument Systems.  Alternatively, nasopharyngeal and 
nasal swab specimens can be stored refrigerated (2–8 °C) up to seven days in viral 
transport medium or saline until testing is performed on the GeneXpert Xpress 
System.   

Refer to the CDC Interim Guidelines for Collecting, Handling, and Testing Clinical 
Specimens from Persons Under Investigation (PUIs) for Coronavirus Disease 2019 
(COVID-19)   

https://www.cdc.gov/coronavirus/2019-nCoV/lab/guidelines-clinical-specimens.html. 
 

12.1 Nasopharyngeal Swab Collection Procedure 
 Insert the swab into either nostril, passing it into the posterior nasopharynx (see Figure 1).  

Rotate swab by firmly brushing against the nasopharynx several times.  Remove and place 
the swab into the tube containing 3 mL of viral transport medium or 3mL of saline.  Break 
swab at the indicated break line and cap the specimen collection tube tightly. 

 
  

  
 

AB753



Xpert Xpress SARS-CoV-2/Flu/RSV 
                      
  

  11  

 
Figure 1. Nasopharyngeal Swab Collection 

 
12.2 Nasal Swab Collection Procedure 

1. Insert a nasal swab 1 to 1.5 cm into a nostril. Rotate the swab against the inside of the 
nostril for 3 seconds while applying pressure with a finger to the outside of the nostril 
(see Figure 2). 

 
Figure 2. Nasal Swab Collection for First Nostril 

 

2. Repeat on the other nostril with the same swab, using external pressure on the outside 
of the other nostril (see Figure 3). To avoid specimen contamination, do not touch the 
swab tip to anything other than the inside of the nostril. 
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Figure 3. Nasal Swab Collection for Second Nostril 
 

3. Remove and place the swab into the tube containing 3 mL of viral transport medium 
or 3mL of saline.  Break swab at the indicated break line and cap the specimen 
collection tube tightly. 

13 Starting the System 
The recommended environmental operating conditions for Xpert Xpress SARS-CoV-
2/Flu/RSV test are 15-30°C (59-86 oF), 20-80% relative humidity, noncondensing. 

1. Put on a clean pair of gloves. 

2. Determine which system configuration you have (Figure 4). 

Tablet Configuration    Hub Configuration 

 

 

 

 

  

 
 

 

 

Figure 4. Tablet and Hub System Configurations 
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• For the Tablet configuration, see Section 13.1, Starting the Tablet Configuration. 

• For the Hub configuration, see Section 13.2, Starting the Hub Configuration. 

13.1 Starting the Tablet Configuration 
1. Turn on the GeneXpert Xpress instrument (GeneXpert Xpress II or GeneXpert Xpress 

IV).  

2. Turn on the tablet computer:  

• Windows 7: The Windows® 7 account screen appears. Touch the Cepheid-Admin 
icon to continue. 

• Windows 10: The Windows Lock screen appears. Swipe up to continue. 

The Windows Password screen appears.   

3. Touch Password to display the keyboard, then type your password. 

4. Touch the arrow button at the right of the password entry area. The GeneXpert Xpress 
Software starts. 

13.2 Starting the Hub Configuration 
1. Turn on the GeneXpert Xpress IV instrument (in two or four modules configuration). 

2. Turn on the Hub computer.  The Windows Lock screen appears. 

3. Swipe up to continue.  The Windows Password screen appears. 

4. Touch Password to display the keyboard, then type your Windows password. 

5. Touch the arrow button at the right of the password entry area. The GeneXpert Xpress 
Software starts and a login screen appears. 

6. If enabled, you may log in by scanning a barcode on your institutional ID, using the 

barcode scanner (located behind the right side of the touchscreen). Then proceed to 

Step 9. Otherwise, follow the steps below to login manually.  

7. Enter your User Name and Password (the virtual keyboard appears once you touch the 
entry fields). 

8. Touch the X in the upper right of the virtual keyboard.  The keyboard disappears and 
the LOGIN button appears at the bottom of the screen. Touch the LOGIN button to 
continue. 

9. The Database Maintenance Reminder screen and the Archive Tests Reminder dialog 
boxes may appear, depending on your system configuration. For more information, 
see the GeneXpert Xpress System User’s Guide. 

13.3 Determining Your Software Version 
When your Xpress opening screen appears, you can determine your software version and 
the procedure to follow, based on one of the following two screens (see Figure 5). 
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Software Version 5.0 or Software Version 5.1             Software Version 6.1 or Higher 

Figure 5. Xpress Opening Screens and Software Versions 
 

• For Software Version 5.0 or Software Version 5.1, see Section 14. 

• For Software Version 6.1 or higher, see Section 16. 

14 GeneXpert Xpress Software Version 5.0 or Software Version 5.1 
1. On the Welcome screen, touch the TOUCH HERE TO BEGIN button (see Figure 6). 

 

 

Figure 6. Welcome Screen 

2. The VIEW PREVIOUS TESTS button appears. The RUN NEW TEST button will 
appear on the Home screen within 3 minutes. 

Note If the Home screen does not display RUN NEW TEST, the instrument was not 
powered up or is no longer powered on. Exit the software using the EXIT button. The 
GeneXpert Xpress instrument must first be turned on then turn on the computer. Click 
on software icon to launch software and enter password. 

14.1 Starting a Test 

Note   Instructions showing how to prepare the sample and the cartridge are shown on- 
  screen in a video and are also described in the Quick Reference Instructions   
  (QRI). 

Important  Start the test within 30 minutes of adding the sample to the cartridge. 
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1. Remove a cartridge and a transfer pipette from the cartridge kit box. 

2. Scan the barcode on the cartridge with the scanner. 

Note  If the barcode on the Xpert Xpress SARS-CoV-2/Flu/RSV cartridge does not 
scan or scanning the barcode results in an error message stating the cartridge is 
expired, then repeat the test with a new cartridge.  

 If you have scanned the cartridge barcode in the Xpress software and the assay 
definition file is not available, a screen will appear indicating the assay 
definition file is not loaded on the system.  If this screen appears, contact 
Cepheid Technical Support. 

3. Make the appropriate selection from the Select Assay menu, as shown in Figure 8. 

• SARS-CoV-2, Flu A, Flu B and RSV: Select Xpert Xpress_SARS-CoV-2_Flu_RSV 

• SARS-CoV-2 and Flu only: Select Xpert Xpress_SARS-CoV-2_Flu 

• SARS-CoV-2 only: Select Xpert Xpress_SARS-CoV-2 
  
 Only the test result for the assay selected at this step will be collected once the test is started. 
 SARS-CoV-2, Flu A, Flu B, and RSV results will only be collected if the Xpert 
 Xpress_SARS-CoV-2_Flu_RSV assay is selected. 

 

 

Figure 8. Confirm Test Screen – Select Assay 
 

4. Confirm the selected test from the Select Assay menu (shown in Figure 9 below) and touch 
YES if the displayed information is correct.  Enter your user name and password if 
prompted. 
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15.3 Results of Past Tests 
1. Touch the VIEW PREVIOUS TESTS button on the Home screen shown in Figure 12.  

 

Figure 12. VIEW PREVIOUS TESTS button on Home Screen 

2. Select the test by either touching the test name or using the arrows to select the test. 

3. Touch the SELECT button shown in Figure 13 to view results. 

4. To print results, touch the PRINT RESULT button. 

 

 
Figure 13. SELECT button 

16 GeneXpert Xpress Software Version 6.1 or Higher 
16.1 Starting a Test 

Note   Instructions showing how to prepare the sample and the cartridge are shown on-
screen in videos and in the following procedure. 

Important Start the test within 30 minutes of adding the sample to the cartridge. 
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Figure 17. Select Test Screen 

7. Verify that the correct cartridge has been scanned and that the assay name matches the 
name of the assay on the cartridge (see Figure 18). 

 

Figure 18. Confirm Test Information Screen 

8. Touch CONFIRM if the displayed information is correct.  

9. Depending on your configuration, the Enter Credentials to Continue screen may 
appear (see Figure 19). If enabled, you may log in by scanning your institutional ID. 
Otherwise, manually enter your User Name and Password and touch LOGIN to 
continue. 
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Figure 19. Enter Credentials to Continue Screen 

10. The Cartridge Preparation screen appears (see Figure 20).  

 
Figure 20. Cartridge Preparation Screen 

11. Watch the video before continuing.  The video will repeat. Touch the SKIP VIDEO 
AND CONTINUE button to exit video.   

12. Mix specimen by rapidly inverting the specimen transport tube 5 times.  Open the lid on the 
specimen transport tube. 

13. Open the cartridge lid by lifting the front of the cartridge lid.   

14. Remove the transfer pipette from the wrapper. 

Note  Do not place unwrapped pipette on the workbench. 
 

15. Squeeze the top bulb of the transfer pipette completely until the top bulb is fully 
flat. While continuing to hold the bulb fully flat, place the pipette tip in the specimen 
transport tube (see Figure 21).  
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Figure 26. Confirm Test Information 

10. Watch the video before continuing.  The video will repeat. Touch the CONTINUE 
button to exit video.   

11. Mix control by rapidly inverting the external control tube 5 times.  Open the lid on 
the external control tube. 

12. Open the cartridge lid by lifting the front of the cartridge lid.   

13. Remove the transfer pipette from the wrapper. 

Note   Do not place unwrapped pipette on the workbench. 

14. Squeeze the top bulb of the transfer pipette completely until the bulb is fully flat.  
While continuing to hold the bulb fully flat, place the pipette tip in the specimen 
transport tube (see Figure 27).  

 

Figure 27. Transfer Pipette 
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2. Touch the desired result to open the Test Result screen (see Figure 33). 

3. To view test report, touch the REPORT button then swipe across the screen from 
left to right to minimize screen and view report. 

 

 

Figure 33. Test Result Screen (Example) 
 
Note  If an unexpected result occurs (e.g., Negative Quality Control result is positive or Positive 

Quality Control result is negative), test a new Quality Control sample using a new 
cartridge. If an unexpected result occurs upon retest, contact Cepheid Technical Support. 

17 Quality Control 
17.1 Internal Controls 

Each cartridge includes a Sample Processing Control (SPC) and Probe Check Control 
(PCC). 

Sample Processing Control (SPC) – Ensures that the sample was processed correctly.  
The SPC verifies that sample processing is adequate.  Additionally, this control detects 
sample-associated inhibition of the real-time PCR assay, ensures that the PCR reaction 
conditions (temperature and time) are appropriate for the amplification reaction, and that 
the PCR reagents are functional.  The SPC should be positive in a negative sample and can 
be negative or positive in a positive sample.  The SPC passes if it meets the validated 
acceptance criteria. 

Probe Check Control (PCC) – Before the start of the PCR reaction, the GeneXpert 
System measures the fluorescence signal from the probes to monitor bead rehydration, 
reaction tube filling, probe integrity, and dye stability.  The PCC passes if it meets the 
validated acceptance criteria. 

17.2 External Controls 
External controls should be used in accordance with local, state, and federal accrediting 
organizations as applicable.   
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18 Interpretation of Results 
The results are interpreted automatically by the GeneXpert Xpress System and are clearly 
shown in the View Results window.  The Xpert Xpress SARS-CoV-2/Flu/RSV test 
provides test results based on the detection of respective gene targets according to the 
algorithms.  

The format of the test results presented will vary depending on the user’s choice to run 
either an Xpert Xpress_SARS-CoV-2_Flu_RSV, Xpert Xpress_SARS-CoV-2_Flu or Xpert 
Xpress_SARS-CoV-2 test. 
Table 1 shows the possible result outcomes when the Xpert Xpress_SARS-CoV-
2_Flu_RSV test mode is selected. 

 
Table 1. Xpert Xpress_SARS-CoV-2/Flu/RSV Possible Results and Interpretation 

 

Result Interpretation 

SARS-CoV-2 
POSITIVE 
 

The SARS-CoV-2 target RNA is detected. 
• The SARS-CoV-2 signal has a Ct within the valid range and endpoint 

above the minimum setting. 
• SPC: NA (not applicable); SPC is ignored because SARS-CoV-2 

target amplification occurred. 
• Probe Check: PASS; all probe check results pass. 

Flu A POSITIVE 
 

• The Flu A signal for either the Flu A1 RNA target or the Flu A2 RNA 
target or signals for both RNA targets has a Ct within the valid range 
and endpoint above the threshold setting. 

• SPC – NA; SPC is ignored because the Flu A target amplification 
occurred. 

• Probe Check – PASS; all probe check results pass. 

Flu B POSITIVE 

• The Flu B signal has a Ct within the valid range and endpoint above 
the minimum setting. 

• SPC: NA; SPC is ignored because Flu B target amplification 
occurred. 

• Probe Check: PASS; all probe check results pass. 

RSV POSITIVE 

• The RSV signal has a Ct within the valid range and endpoint above 
the minimum setting. 

• SPC: NA; SPC is ignored because RSV target amplification occurred. 
• Probe Check: PASS; all probe check results pass 

SARS-CoV-2 
NEGATIVE;  
Flu A NEGATIVE; 
Flu B NEGATIVE; 
RSV NEGATIVE  

SARS-CoV-2 target RNA is not detected; Flu A target RNA is not 
detected; Flu B target RNA is not detected; RSV target RNA is not 
detected. 
• SARS-CoV-2, Flu A, Flu B and RSV target RNAs are not detected. 
• SPC – PASS; SPC has a Ct within the valid range and endpoint above 
the minimum setting. 
• Probe Check – PASS; all probe check results pass. 

NO RESULT-
REPEAT TEST 

If result is NO RESULT - REPEAT TEST, retest with a new cartridge     
according to the Retest Procedure in Section 19.2.  If retest is NO 
RESULT - REPEAT TEST, obtain a new specimen for testing. 
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Result Interpretation 

INSTRUMENT 
ERROR 

If result is INSTRUMENT ERROR, touch CLEAR ERROR and follow 
the on-screen instructions. When the Home screen appears, repeat the test 
using a new cartridge according to the Retest Procedure in Section 19.2. 

If the SPC is negative and the results for any of the targets are positive, the results for all targets are 
considered valid. 
 

 
If only one viral target is positive but coinfection with multiple targets is suspected, the 
sample should be re-tested with another FDA cleared, approved, or authorized test, if  
coinfection would change clinical management. 
 
 
Table 2 shows the possible result outcomes when the Xpert Xpress_SARS-CoV-2_Flu test 
mode is selected. 

Table 2. Xpert Xpress_SARS-CoV-2_Flu Possible Results and Interpretation 
 

Result Interpretation 

SARS-CoV-2 
POSITIVE 
 

The SARS-CoV-2 target RNA is detected. 
• The SARS-CoV-2 signal has a Ct within the valid range and endpoint 

above the minimum setting. 
• SPC: NA (not applicable); SPC is ignored because SARS-CoV-2 

target amplification occurred. 
• Probe Check: PASS; all probe check results pass. 

Flu A POSITIVE 
 

• The Flu A signal for either the Flu A1 RNA target or the Flu A2 RNA 
target or signals for both RNA targets has a Ct within the valid range 
and endpoint above the threshold setting. 

• SPC – NA; SPC is ignored because the Flu A target amplification 
occurred. 

• Probe Check – PASS; all probe check results pass. 

Flu B POSITIVE 

• The Flu B signal has a Ct within the valid range and endpoint above 
the minimum setting. 

• SPC: NA; SPC is ignored because Flu B target amplification 
occurred. 

• Probe Check: PASS; all probe check results pass. 

SARS-CoV-2 
NEGATIVE;  
Flu A NEGATIVE; 
Flu B NEGATIVE 
 

SARS-CoV-2 target RNA is not detected; Flu A target RNA is not 
detected; Flu B target RNA is not detected. 
• SARS-CoV-2, Flu A and Flu B target RNAs are not detected. 
• SPC – PASS; SPC has a Ct within the valid range and endpoint above 
the minimum setting. 
• Probe Check – PASS; all probe check results pass. 

NO RESULT-
REPEAT TEST 

If result is NO RESULT - REPEAT TEST, retest with a new cartridge     
according to the Retest Procedure in Section 19.2.  If retest is NO 
RESULT - REPEAT TEST, obtain a new specimen for testing. 
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Result Interpretation 

INSTRUMENT 
ERROR 

If result is INSTRUMENT ERROR, touch CLEAR ERROR and follow 
the on-screen instructions. When the Home screen appears, repeat the test 
using a new cartridge according to the Retest Procedure in Section 19.2. 

If the SPC is negative and the results for any of the targets are positive, the results for all targets are 
considered valid. 
 

 
 
If only one viral target is positive but coinfection with multiple targets is suspected, the 
sample should be re-tested with another FDA cleared, approved, or authorized test, if 
coinfection would change clinical management. 
 
 
Table 3 shows the possible result outcomes when the Xpert Xpress_SARS-CoV-2 test 
mode is selected. 

Table 3. Xpert Xpress_SARS-CoV-2 Possible Results and Interpretation 
 

Result Interpretation 

SARS-CoV-2 
POSITIVE 
 

The SARS-CoV-2 target RNA is detected. 
• The SARS-CoV-2 signal has a Ct within the valid range and endpoint 

above the minimum setting. 
• SPC: NA (not applicable); SPC is ignored because SARS-CoV-2 

target amplification occurred. 
• Probe Check: PASS; all probe check results pass. 

SARS-CoV-2 
NEGATIVE 
 
 

SARS-CoV-2 target RNA is not detected. 
• SARS-CoV-2 target RNA is not detected. 
• SPC – PASS; SPC has a Ct within the valid range and endpoint above 
the minimum setting. 
• Probe Check – PASS; all probe check results pass. 

NO RESULT-
REPEAT TEST 

If result is NO RESULT - REPEAT TEST, retest with a new cartridge     
according to the Retest Procedure in Section 19.2.  If retest is NO 
RESULT - REPEAT TEST, obtain a new specimen for testing. 

INSTRUMENT 
ERROR 

If result is INSTRUMENT ERROR, touch CLEAR ERROR and follow 
the on-screen instructions. When the Home screen appears, repeat the test 
using a new cartridge according to the Retest Procedure in Section 19.2. 

 
 
 
The Xpert Xpress SARS-CoV-2/Flu/RSV test can be run to detect SARS-CoV-2, Flu and 
RSV by selecting Xpert Xpress_SARS-CoV-2_Flu_RSV from the Select Test menu; 
SARS-CoV-2 and Flu only by selecting Xpert Xpress_SARS-CoV-2_Flu; or SARS-CoV-2 
only by selecting Xpert Xpress_SARS-CoV-2.  The Xpert Xpress_SARS-CoV-2 test mode 
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includes an Early Assay Termination (EAT) function which will provide earlier time to 
results in high titer specimens if the signal from the SARS-CoV-2 target reaches a 
predetermined threshold before the full 45 PCR cycles have been completed.  When SARS-
CoV-2 titers are high enough to initiate the EAT function, the SPC amplification curve may 
not be seen and its results may not be reported.  
 

19 Retests 
19.1 Reasons to Repeat the Test 

If any of the test results mentioned below occur, repeat the test once according to 
instructions in Section 19.2, Retest Procedure. 

• An INSTRUMENT ERROR result could be due to, but not limited to, a system 
component failure, or the maximum pressure limits were exceeded. 

• A NO RESULT- REPEAT TEST indicates that insufficient data were collected.  For 
example, cartridge failed integrity test, Probe Check Control failure, no sample added, 
the operator stopped a test that was in progress, or a power failure occurred. 

If an External Control fails to perform as expected, repeat external control test and/or 
contact Cepheid Technical Support for assistance. 

19.2 Retest Procedure 

To retest a non-determinate result (NO RESULT-REPEAT TEST, INSTRUMENT 
ERROR), use a new cartridge. 

Use the leftover sample from the original specimen transport tube or new external control 
tube. 

1. Put on a clean pair of gloves.  Obtain a new Xpert Xpress SARS-CoV-2/Flu/RSV 
cartridge and a new transfer pipette. 

2. Check the specimen transport tube or external control tube is closed. 

3. Mix the sample by rapidly invert the specimen transport medium tube or external 
control tube 5 times.  Open the cap on the specimen transport tube or external control 
tube. 

4. Open the cartridge lid by lifting the front of the cartridge lid. 

5. Using a clean transfer pipette (supplied), transfer sample (one draw) to the sample 
chamber with the large opening in the cartridge. 

6. Close the cartridge lid. 
  

AB780



Xpert Xpress SARS-CoV-2/Flu/RSV 
                      
  

  38  

20 Limitations   
• Performance of the Xpert Xpress SARS-CoV-2/Flu/RSV has only been established in 

nasopharyngeal swab specimens. Use of the Xpert Xpress SARS-CoV-2/Flu/RSV test 
with other specimen types has not been assessed and performance characteristics are 
unknown. 

• Nasal swabs (self-collected under supervision of, or collected by, a healthcare provider) 
are considered acceptable specimen types for use with the Xpert Xpress SARS-CoV-
2/Flu/RSV test but performance with these specimen types has not been established.  

• As with any molecular test, mutations within the target regions of Xpert Xpress SARS-
CoV-2/Flu/RSV could affect primer and/or probe binding resulting in failure to detect 
the presence of virus.   

• As with any molecular test, mutations within the target regions of the Xpert Xpress 
SARS-CoV-2/Flu/RSV test could affect primer and/or probe binding resulting in failure 
to detect the presence of virus or the virus being detected less predictably. 

• This test cannot rule out diseases caused by other bacterial or viral pathogens. 

• The performance of this test was validated using the procedures provided in this 
package insert only. Modifications to these procedures may alter the performance of the 
test. 

• Erroneous test results might occur from improper specimen collection; failure to follow 
the recommended sample collection, handling, and storage procedures; technical error; 
or sample mix-up. Careful compliance with the instructions in this insert is necessary to 
avoid erroneous results. 

• False negative results may occur if virus is present at levels below the analytical limit 
of detection. 

• Negative results do not preclude SARS-CoV-2, influenza or RSV infection and should 
not be used as the sole basis for treatment or other patient management decisions. 

• Results from the Xpert Xpress SARS-CoV-2/Flu/RSV test should be correlated with 
the clinical history, epidemiological data, and other data available to the clinician 
evaluating the patient. 

• Viral nucleic acid may persist in vivo, independent of virus viability. Detection of 
analyte target(s) does not imply that the corresponding virus(es) are infectious or are 
the causative agents for clinical symptoms. 

• This test has been evaluated for use with human specimen material only. 

• This test is a qualitative test and does not provide the quantitative value of detected 
organism present. 

• This test has not been evaluated for patients without signs and symptoms of respiratory 
tract infection. 

• This test has not been evaluated for monitoring treatment of infection. 

• This test has not been evaluated for screening of blood or blood products for the 
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       presence of SARS-CoV-2, influenza or RSV. 

• The effect of interfering substances has only been evaluated for those listed within the 
labeling. Interference by substances other than those described can lead to erroneous 
results. 

• Results from analytical studies with contrived co-infected samples showed potential for 
competitive interference when SARS-CoV-2, influenza or RSV was present at 1X LoD 
levels. 

• Cross-reactivity with respiratory tract organisms other than those described herein 
      can lead to erroneous results. 

• Recent patient exposure to FluMist® or other live attenuated influenza vaccines may 
cause inaccurate positive results. 

• As the Xpert Xpress SARS-CoV-2/Flu/RSV test does not differentiate between the N2 
and E gene targets, the presence of other coronaviruses in the B lineage, 
Betacoronavirus genus, including SARS-CoV-1 may cause a false positive result.  
None of these other coronaviruses is known to currently circulate in the human 
population. 

• This test is not intended to differentiate RSV subgroups, influenza A subtypes or 
influenza B lineages. If differentiation of specific RSV or influenza subtypes and 
strains is needed, additional testing, in consultation with state or local public health 
departments, is required. 

• Specimen transport media that contain guanidine thiocyanate (GTC) may interfere with 
the test causing false negative results. 

•  The performance of this device has not been assessed in a population vaccinated 
against COVID-19. 

• This test has not been FDA cleared or approved. 

• This test has been authorized by FDA under an EUA for use by authorized laboratories. 
• This test has been authorized only for the simultaneous qualitative detection and 

differentiation of nucleic acids from SARS-CoV-2, influenza A, influenza B, and 
respiratory syncytial virus (RSV), and not for any other viruses or pathogens. 

• This test is only authorized for the duration of the declaration that circumstances exist 
justifying the authorization of emergency use of in vitro diagnostic tests for detection 
and/or diagnosis of COVID-19 under Section 564(b)(1) of the Federal Food, Drug and 
Cosmetic Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization is terminated or 
revoked sooner.   
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21 Conditions of Authorization for Laboratory and Patient Care Settings 

The Cepheid Xpert Xpress SARS-CoV-2/Flu/RSV Letter of Authorization, along with the 
authorized Fact Sheet for Healthcare Providers, the authorized Fact Sheet for Patients and 
authorized labeling are available on the FDA website:   
https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-
authorizations-medical-devices/vitro-diagnostics-euas.   

However, to assist clinical laboratories and/or Patient Care Settings using the Xpert Xpress 
SARS-CoV-2/Flu/RSV (referred to in the Letter of Authorization as “Your Product”), the 
relevant Conditions of Authorization are listed below.  

• Authorized laboratoriesii using your product will include with result reports of the Xpert 
Xpress SARS-CoV-2/Flu/RSV test, all authorized Fact Sheets.  Under exigent 
circumstances, other appropriate methods for disseminating these Fact Sheets may be 
used, which may include mass media. 

• Authorized laboratories using your product will use your product as outlined in the Xpert 
Xpress SARS-CoV-2/Flu/RSV Instructions for Use - For Use with GeneXpert Dx or 
GeneXpert Infinity systems.  Deviations from the authorized procedures, including the 
authorized instruments, authorized extraction methods, authorized clinical specimen types, 
authorized control materials, authorized other ancillary reagents and authorized materials 
required to use the Xpert Xpress SARS-CoV-2/Flu/RSV test are not permitted. 

• Authorized laboratories operating under a CLIA Certificate of Waiver, Certificate of 
Compliance, or Certificate of Accreditation using your product will use your product as 
outlined in the Xpress SARS-CoV-2/Flu/RSV Instructions for Use - For Use with 
GeneXpert Xpress System and associated Quick Reference Instructions for Xpert Xpress 
SARS-CoV-2/Flu/RSV and GeneXpert Xpress System (Hub configuration), and Quick 
Reference Instructions for Xpert Xpress SARS-CoV-2/Flu/RSV and GeneXpert Xpress 
System (Tablet configuration).  Deviations from the authorized procedures, including the 
authorized instruments, authorized extraction methods, authorized clinical specimen types, 
authorized control materials, authorized other ancillary reagents and authorized materials 
required to use your product are not permitted. 

• Authorized laboratories that receive your product will notify the relevant public health 
authorities of their intent to run your product prior to initiating testing. 

• Authorized laboratories using the Xpert Xpress SARS-CoV-2/Flu/RSV test will have a 
process in place for reporting test results to healthcare providers and relevant public health 

                                              
ii The letter of authorization refers to “authorized laboratories as follows: (1) testing of nasopharyngeal swab, nasal 
swab, or nasal wash/aspirate specimens using the Xpert SARS-CoV-2/Flu/RSV test run on the GeneXpert Dx and 
GeneXpert Infinity systems is limited to laboratories certified under the Clinical Laboratory Improvement 
Amendments of 1988 (CLIA), 42 U.S.C. § 263a, that meet requirements to perform high or moderate complexity 
tests and (2) testing of nasopharyngeal or nasal swab specimens using the Xpert Xpress SARS-CoV-2/Flu/RSV test 
run on the GeneXpert Xpress System (Tablet and Hub Configurations) is authorized for use at the Point of Care 
(POC), i.e., in patient care settings operating under a CLIA Certificate of Waiver, Certificate of Compliance, or 
Certificate of Accreditation. 
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authorities, as appropriate. 

• Authorized laboratories and will collect information on the performance of the test and 
report to DMD/OHT7-OIR/OPEQ/CDRH (via email: CDRH-EUA-
Reporting@fda.hhs.gov) and Cepheid (+ 1 888 838 3222 or techsupport@cepheid.com) 
any suspected occurrence of false positive or false negative results and significant 
deviations from the established performance characteristics of the test of which they 
become aware. 

• All operators using your product must be appropriately trained in performing and 
interpreting the results of your product, use appropriate personal protective equipment 
when handling this kit, and use your product in accordance with the authorized labeling. 

• Cepheid, authorized distributors, and authorized laboratories and patient care settings 
using your product will ensure that any records associated with this EUA are 
maintained until otherwise notified by FDA.  Such records will be made available to 
FDA for inspection upon request. 
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22 Performance Characteristics 
22.1 Clinical Evaluation  

The performance of the Xpert Xpress SARS-CoV-2/Flu/RSV test was evaluated using archived 
clinical nasopharyngeal (NP) swab specimens in viral transport medium. Archived specimens were 
selected consecutively by date and previously known analyte result. A total of 240 NP swab 
specimens were tested with Xpert Xpress SARS-CoV-2/Flu/RSV side by side with a SARS-CoV-2 
EUA RT-PCR test and the FDA-cleared Xpert Xpress Flu/RSV test in a randomized and blinded 
fashion.  

Positive Percent Agreement (PPA) and Negative Percent Agreement (NPA) were determined by 
comparing the results of the Xpert Xpress SARS-CoV-2/Flu/RSV test relative to the results of a 
SARS-CoV-2 EUA RT-PCR test for the SARS-CoV-2 target, and Xpert Xpress Flu/RSV for the 
Flu A, Flu B, and RSV targets, respectively. 

Xpert Xpress SARS-CoV-2/Flu/RSV demonstrated a PPA and NPA of 97.9% and 100.0% for 
SARS-CoV-2, respectively; 100.0% and 100.0% for Flu A, respectively; 100.0% and 99.0% for Flu 
B, respectively; 100.0% and 100.0% for RSV, respectively (Table 4).  

Table 4. Xpert Xpress SARS-CoV-2/Flu/RSV Performance Results 

Target Number of 
Specimens TP FP TN FN PPA  

(95% CI) 
NPA  

(95% CI) 

SARS-CoV-2 240 46 0 193 1 97.9% 
(88.9% - 99.6%) 

100.0% 
(98.1% - 100.0%) 

Flu A 240 48 0 192 0 100.0% 
(92.6% - 100.0%) 

100.0% 
(98.0% - 100.0%) 

Flu B 240 46 2 192 0 100.0% 
(92.3% - 100.0%) 

99.0% 
(96.3% - 99.7%) 

RSV 240 47 0 193 0 100.0% 
(92.4% - 100.0%) 

100.0% 
(98.1% - 100.0%) 

TP: True Positive; FP: False Positive; TN: True Negative; FN: False Negative; CI: Confidence Interval 

22.2 Analytical Sensitivity (Limit of Detection)  
 The analytical sensitivity of the Xpert Xpress SARS-CoV-2/Flu/RSV test was assessed with one lot 

of reagent and limiting dilutions of the six respiratory viruses (NATtrol SARS-CoV-2, Flu A H1, 
Flu A H3, Flu B, RSV A and RSV B) into pooled negative clinical NP swab matrix following the 
guidance in Clinical and Laboratory Standards Institute (CLSI) document EP17-A2. The estimated 
LoD values as determined by Probit regression analysis were verified using two lots of Xpert 
Xpress SARS-CoV-2/Flu/RSV reagents. The verified LoD values for the viruses tested are 
summarized in Table 5. 

Table 5. Xpert Xpress SARS-CoV-2/Flu/RSV Limit of Detection 
Virus/Strain LoD Concentration 

SARS-CoV-2 (USA-WA1/2020) 131 copies/mL 
Influenza A/ California/7/2009 0.004 TCID50/mL 
Influenza A/Victoria/361/2011 0.087 TCID50/mL 
Influenza B/Mass/2/2012 0.04 TCID50/mL 
RSV A/2/Australia/61 0.43 TCID50/mL 
RSV B/Wash/18537/62 0.22 TCID50/mL 
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22.3 Analytical Reactivity (Inclusivity) 
The inclusivity of Xpert Xpress SARS-CoV-2/Flu/RSV was evaluated using in silico analysis of the 
assay amplicons in relation to 48,461 SARS-CoV-2 sequences available in the GISAID gene 
database for two targets, E and N2.  

For analysis of the E target, 113 sequences were excluded due to ambiguous nucleotides, which 
reduced the total to 48,348 sequences. Of the 48,348 GISAID sequences, 48,108 (99.5%) were an 
exact match to the SARS-CoV-2 E target amplicon generated in the Xpert Xpress SARS-CoV-
2/Flu/RSV test. Single nucleotide mismatches were observed for 223 sequences and two 
mismatches were observed for 17 sequences. Of the 17 sequences with two mismatches, two 
sequences contained 2 mismatches in the forward primer region, three sequences have a ‘GA” 
dinucleotide in the reverse primer, and twelve sequences contained a ‘AA’ dinucleotide that lies 
between the oligonucleotides used in the assay. None of these mismatches are expected to affect the 
performance of the assay.  

For analysis of the N2 target, 129 sequences were excluded due to ambiguous nucleotides, which 
reduced the total used in the evaluation to 48,332 sequences. Of the 48,332 GISAID sequences, 
47,962 (99.2%) were an exact match to the SARS-CoV-2 N2 target amplicon generated in the 
Xpert Xpress SARS-CoV-2/Flu/RSV test. Single nucleotide mismatches were observed for 369 
sequences and three (3) mismatches were observed for one sequence. For the one sequence with 
three variant positions, two of the mismatched nucleotides are in the probe region and could have 
an impact on probe binding. None of the other mismatches are predicted to have a negative impact 
on the performance of the assay. 

The inclusivity of the Xpert Xpress SARS-CoV-2/Flu/RSV for Flu and RSV viruses are as reported 
for the analytical reactivity evaluation of the Xpert Xpress Flu/RSV test.   

Xpert Xpress Flu/RSV test was evaluated against multiple strains of influenza A H1N1 
(seasonal pre-2009), influenza A H1N1 (pandemic 2009), influenza A H3N2 (seasonal), avian 
influenza A (H5N1, H5N2, H6N2, H7N2, H7N3, H2N2, H7N9, and H9N2), influenza B 
(representing strains from both Victoria and Yamagata lineages), and respiratory syncytial virus 
subgroups A and B (RSV A and RSV B) at levels near the analytical LoD. A total of 53 strains 
comprised of 48 influenza viruses (35 influenza A and 13 influenza B) and 5 RSV strains were 
tested in this study with the Xpert Xpress Flu/RSV test. Three replicates were tested for each strain. 
All Flu and RSV strains tested positive in all three replicates, except for one Flu A H1N1 strain 
(A/New Jersey/8/76), which tested positive in 2 of 3 replicates at 0.1 TCID50/mL.  Results are 
shown in Table 6. Predicted cross reactivity from in silico analyses showed 100% sequence 
homology for additional pH1N1 strains. 
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24 Cepheid Headquarters Locations 
 

 

Corporate Headquarters European Headquarters 
Cepheid 
904 Caribbean Drive 
Sunnyvale, CA 94089 
USA 

Cepheid Europe SAS 
Vira Solelh 
81470 Maurens-Scopont 
France 

Telephone: +1 408 541 4191 Telephone: +33 563 825 300 

Fax: +1 408 541 4192 Fax: +33 563 825 301 

w ww.cepheid.com w ww.cepheidinternational.com 
 

25 Technical Assistance 
Before contacting Cepheid Technical Support, collect the following information: 

•  Product name 
•  Lot number 
•  Serial number of the instrument 
•  Error messages (if any) 
•  Software version and, if applicable, Computer Service Tag number 

 

Region Telephone Email 
US + 1 888 838 3222 techsupport@cepheid.com 
France + 33 563 825 319 support@cepheideurope.com 
Australia  
New Zealand 

1800 130 821 
0800  001 028 
 

techsupportANZ@cepheid.com 
 

 
Contact information for all Cepheid Technical Support offices is available on our 
website: www.cepheid.com/en US/support/contact-us.
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