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Xpert Xpress SARS-CoV-2/FIu/RSV

For use under the Emergency Use Authorization (EUA) only.
1 Proprietary Name
Xpert® Xpress SARS-CoV-2/FIU/IRSV
2 Common or Usual Name
Xpert Xpress SARS-CoV-2/FIU/RSV
3 Intended Wse

e simultaneous qualitative detection and differentiation of SARS-CoV-2,
za B, and respiratory syncytial virus (RSV) viral RNA in either
sal swab or nasal wash/ aspirate specimens collected from

RSV fest run on the GeneXpert Dx and GeneXpert Infinity
nder the Clinical Laboratory Improvement
. 8 2633, that meet requirements to perform high or

systems is limited
Amendments of 1988 (CL
moderate complexity test

Testing of nasopharyngeal or nasal

;  using the Xpert Xpress SARS-CoV-
2/FIU/RSV test run on the GeneXpg

(Tablet and Hub Configurations) is
nt care settings operating under a

CLIA Certificate of Waiver, Certlflc i r Certificate of Accreditation.
Results are for the simultaneous detection and ARS-CoV-2, influenza A
virus, influenza B virus and RSV nucleic aci i i and is not intended to

detect influenza C virus. SARS-CoV-2, influenza A, V/ RNA identified

by this test are generally detectable in upper respirat i he acute phase
of infection. Positive results are indicative of the pres@nc ntified® virus, but do not
rule out bacterial infection or co-infection with other pa he test
Clinical correlation with patient history and other diagnostic | to
determine patient infection status. The agent detected may not be t

disease. Laboratories within the United States and its territories are Yuui Pt 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.

! For this EUA, a healthcare provider includes, butis not limited to, physicians, nurses, pharmacists, technologists,
laboratory directors, epidemiologists, or any other practitioners or allied health professionals.



Xpert Xpress SARS-CoV-2/FIu/RSV

Testing with the Xpert Xpress SARS-CoV-2/FIU/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/FIu/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

stlon Gastrointestinal symptoms (i.e., nausea vom|t|ng or
in chlldren but are less common. Symptoms generally

complication mfluenza fection, causmg mcreased morbidity and mortality in
pediatric, elderly,

Influenza viruses are clas 2 and C, the former two of which cause the
most human infections. most common type of influenza virus in
humans and is generally responsible, epidemics and potentially pandemics.
Flu A viruses canalso infect animaf@isuch as birdg@pigs, and horses. Infections with
influenza B (Flu B) virus are genera icteg s and less frequently cause

idec es on the basis of two surface
proteins: hemagglutinin (H) and neuraminidase is normally caused by

influenza A subtypes H1, H2, H3, N1 and N

Respiratory Syncytial Virus (RSV), a member of the
Paramyxoviridae), consisting of two strains (subgro

immunocompromised (e.g. patients with chronic lung dis ing@rreRtment for
conditions that reduce the strength of their immune system).

and because only weak immunity develops, both children and adults cansés&®infected.®
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.> 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/FIU/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/FIu/RSV test contains primers and probes and internal controls used in RT-
PCR for 80 vitro qualitative detection and differentiation of RNA from Flu A, Flu B,

3 CoV-2 virus in upper respiratory specimens.

samples using real-time P
preloaded software for ru
of single-use disposable cartridges t
process. Because the cartridges aref8€If-contained@icross-contamination between samples is
minimized. For a full description Of e the GeneXpert Xpress System User’s
Guide.

The Xpert Xpress SARS-CoV-2/FIu/RSY S reagents for the detection of RNA
from Flu A, Flu B, RSV and SARS-CoV-2 vir ryngeal swab or nasal

swab specimens. A Sample Processing Cont eck Control (PCC)
are also included in the cartridge utilized by the Gen
to control for adequate processing of the sample and
potential inhibitor(s) in the RT-PCR reaction. The S

e systems consist of an instrument, computer, and
BmiRg the results. The systems require the use

tube filling, and confirms that all reaction components are pre
monitoring for probe integrity and dye stability.

tube containing 3 mL of viral transport medium or 3mL of saline. The spe
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/FIU/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/FIu/RSV kit contains sufficient reagents to process 10
v specimens or quality control samples. The kit contains the following:

Xpert Xpress SARS-CoV-2/FIU/RSV Cartridges

Quick Reference Instru
(For use with the Gene

7  Storage and Handling

28 -
+2 oc

with Integ

10

2, and Bead 3 (freeze-dried) 1 of each per cartridge
1.0 mL per cartridge

1.0 mL per cartridge
3.0 mL per cartridge
0.4 mL per cartridge
10-12 perKkit

1 per kit

e United States. No

and manufactured exclusively from bovine pl3
e animals passed

ruminant protein or other animal protein was

material with other animal materials.

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

8 Materials Required but Not Provided

GeneXpert Xpress System (Tablet configuration): GeneXpert Xpress Il and 1V
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,


http://www.cepheid.com/
http://www.cepheid.com/
http://www.cepheidinternational.com/
http://www.cepheidinternational.com/
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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).

Positive Control: Catalog # NATFRC-6C (NATtrol FIu/RSV/SARS-CoV-

% Jative Control: Catalog #NATCV9-6C (Coxsackievirus A9)

e Performance characteristics of een established with the specimen types
listed in the Intended Use Sed@ibn only. Thelerformance of this assay with other

s if capable of transmitting

A Treat all biological specimens, inCIt@
ich might be infectious,

infectious agents. Because it is often im
all biological specimens should be han
for specimen handling are available from the U ase Control and
Prevention’ and the Clinical and Laboratory St i

e Follow safety procedures set by your institution
handling biological specimens.

regulations as they may differ from federal disposal regulations. Institutions should
check the hazardous waste disposal requirements within their respective countries.

10.2 Specimens

e 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

1

Do not open the Xpert Xpress SARS-CoV-2/FIu/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.

cartridge with a damaged barcode label.
idge that has a damaged reaction tube.

cartridges.
Each sin i pipette is used to transfer one specimen. Do not reuse

Wear clean lab coat: . A pves between the handling of each
specimen.

In the event of a spill of speci gi§, wear gloves and absorb the spill with
paper towels. Then, thorough
3 Imum of two minutes of contact
time. Ensure the work area is dry betore ug red ethanol to remove

and unused reagents. These materials may exhibit chara
hazardous waste requiring specific disposal. If country or regs
provide clear direction on proper disposal, biological specimen&gs
should be disposed per WHO [World Health Organization] mediC8
and disposal guidelines.

Chemical Hazards®1°

Signal Word: Warning

UN GHS Hazard Statements

o 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
e Call aPOISON 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

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

storage, and transport are critical to the performance of

collection, improper specimen handling and/or

ult. See Section 12.1 for nasopharyngeal swab

tion 12.2 for nasal swab collection procedure.

imens can be stored at room temperature (15-30

°C  °C) for up to 24 hours i@Vi rt medium or 48 hours in saline until testing is
performed on the Gen el tems. Alternatively, nasopharyngeal and

transport medium or saline until
System.

Refer to the CDC Interim Guidelgs
Specimens from Persons Under Inve
(COVID-19)

https://www.cdc.gov/coronavirus/2019-nC

12.1 Nasopharyngeal Swab Collection Procedure

10


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

nostril for 3 s€conds
(see Figure 2).

Figure 2. Nasal Swab Collection for First Nos
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.

11
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13

or 3mL of sallhe. Br
collection tube tight

Starting the System

The recommended environmental @
2/FIU/RSV testare 15-30°C (59-86

1. Putonaclean pair of gloves.

bns for Xpert Xpress SARS-CoV-
ativadpumidity, noncondensing.

Figure 4. Tablet and Hub System Configurations

12
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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 Il or GeneXpert Xpress
V).

2. Turn on the tablet computer:

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

1. Turn on the @strument (in two or four modules configuration).
2. Turn onthe Hub co indows Lock screen appears.

3. Swipe up to continue® i aSSE¥ord screen appears.

4. Touch Password to display t type your Windows password.

5. Touch the arrow button at the ntry area. The GeneXpert Xpress

6. If enabled, you may log in by scan institutional 1D, using the
barcode scanner (located behind the rig n). Then proceed to

7. Enter your User Name and Password (the virtu e you touch the

entry fields).

8. Touch the X in the upper right of the virtual keyboar gapears and
the LOGIN button appears at the bottom of the screen. p@iion to
continue.

9. The Database Maintenance Reminder screenand the Archive
boxes may appear, depending on your system configuration. For
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).

13
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HOME RESULTS QC ADMIN @

NEW TEST

Walooma To Touch Screan Xprass Systam . i i i
Available Available Available Available

Module A1 Module A2 Module A3 Module A4

Software Version 6.1 or Higher

ress Opening Screens and Software Versions

5.0 or Software Version 5.1, see Section 14.
or higher, see Section 16.

14 GeneXpert rsion 5.0 or Software Version5.1
1. Onthe We ouch the JOUCH HERE TO BEGIN button (see Figure 6).

o Tauch Soreert >

TOLHH HEF
TO BEGIN

Figure 6. Welcome Screen

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

Note If the Home screendoes not display RUN NEW TEST, the in
powered up or is no longer powered on. Exit the software using the putton. 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-
screenin 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.
14
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1 Puton anew pair of gloves if performing a new test. Touch the RUN NEW TEST
button on the Home screen (see Figure 7) to run a patient specimen or an external control

st Home B

fc‘epheid,

EW TEST button on Home Screen
Kpert Xpress IV screen shown)

2. Check that the spec cap ks closed.
3. Ifthere 5 a Patent/Sampke 1D bg S button, then scan the Patient/Sample
ID with the scanrer. If there & i rcode, touch the NO button, then

manually enter the Patient/Samplé Uy the button. For external control, type
Positive Control or Negative Co

4. Confrm the Patent/Sampk ID. Touch YES4 ID & correct.

14.2 Preparing the Specimen or External Control and
It is recommended that external controls be tested at

e Eachtime a new lot of Xpert Xpress SARS-Co

e Each time a new shipment of Xpert Xpress SARS-C SERCeived
even if it is the same lot previously received.

e Each time a new operator is performing the test (i.e., operaf8
performed the test recently).

e When problems (storage, operator, instrument, or other) are suspec

e If otherwise required by your institution’s standard Quality Control (QC)
procedures.

ed or identified.

15
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1 Remowe acartridge and a transfer pipette from the cartridge kit box.

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

If the barcode on the Xpert Xpress SARS-CoV-2/FIu/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
finition file is not available, a screenwill appear indicating the assay

deg@ition file is not loaded on the system. If this screen appears, contact
i1 Technical Support.
KRS [

sekection from the Select Assay menu, as shown in Figure 8.
A, Fu B and RSV: Sekct Xpert Xpress SARS-CoV-2_Flu RSV

Note

CANCEL
TEST

GeneXpert® Step 4 Of 7 =

XPRESS SOFTWARE

Select Assay

Please confirm that the selected Assay (Test) is . rrect”

XpertXpress SARS-Cov2 @ W 4

-

7

Figure 8. Confirm Test Screen — Select Assay

4. Confrm the selected test from the Select Assay menu (shown in Figure 9 below) and touch
YES if the dspbyed information & correct. Enter your user name and password if

prompted.

16



Xpert Xpress SARS-CoV-2/FIu/RSV

smecer,. Step 4 of 7 - Confirm Test

Xpert Xpress_SARS-CoV-2
Xpert Xpress_SARS-CoV-2_Flu

Please confirm that the selected Assay (Test) is correct?

pert Xpress_ SARS-CoV-2_Flu_RSV

Bifure 9. Cogfirm Test Screen

‘ In the following steps, K8 0
rotate or tip the cartridge, becausefie ontents or injury to personnel may
occur.

5. Watch the video before continuing? e i at. Touch the SKIP VIDEO AND
CONTINUE hutton to exit video. g ]

6. Mix sampke by rapidly inverting the speci
Open cap on the specimen transport tube or external

7. Open the cartridge Iid by lifting the front of the ca
8 Remowe the transfer pipette from the wrapper

Note Do not place unwrapped pipette on the workbench.

9. Squeeze the top bub of the transfer pipette completely until the
While continuing to hold the bulb fully flat, place the pipette t
transport tube. (see Figure 10).

17
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Squeeze Here

Overflow Reservoir Bulb

Pipette

Sample g
igure 10. Transfer Pipette
surface of the liquid, release the top bub of the pipette slowly

before removing from the tube. It s okay if iquid goes into the
ck that the pipette does not contan bubbles.

until it & fully fiat to & AP0 Mioctie (300 1) into the brge opening
(Sample  Chamber) in the cartridg n FQle 11. Some liquid may remain in the

Note Take care to dispense the entire volume of liquid into the S3
negative results may occur if insufficient sample is added to the ge.

12. Close the cartridge Iid.

14.3 Loading the Cartridge
1. Pull open the module door with the flashing green light.

2. Load the cartridge with the barcode facing the operator onto the cartridge bay
platform. Do not try to insert the cartridge past the cartridge bay platform.

3. Close the door until it clicks. The green light will stop flashing and the test starts.

18
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The Testin Progress screenappears. When the testis completed (green light goes
out), the door will automatically unlock and the Remove Cartridge screen appears.

4. Follow the on-screen instructions to remove the cartridge and to reset the module for
anew test.

5. Touch CONTINUE to view the result of the test.
6. To print results, touch the PRINT RESULT button.

Remate cartridge. Dispose of the used cartridge and gloves according to your institution’s
ErONgactices.

Note g the instruments while atest is in progress. Turning off or
Xpress instrument or computer will stop the test.
Note ress SARS-CoV-2/FIu/RSV cartridge does not scan or

Note
rindicating that the assay definition file is not
geid on the system. If this screen appears,

15  View Status of Tests in Progress, Completed Tes
15.1 TestsinProgress
W9Eal 1. Touch the HOME button to view the status of tests i
2. To view atest in progress, touch the Testin progress

the Testin Progress screen.
15.2 Completed Tests

1. When a test is completed, touch the Test complete, touch to continue button. The
Remove Cartridge screen appears.

2. Follow the on-screen instructions to remove the cartridge. Touch the CONTINUE
button to view the result of the test. To print results, touch the PRINT RESULT
button.

19
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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.

VIEW
NEW TEST PREVIOUS
TESTS

Genexeertr  Select Test

Hpert Xpress_SARS-C
Xpert Xpress_SARS-
Xpert Xpress_SAR S SEIE

Xpert Xpress_SARS-CoV-2_|
Xpert Xpress_SARS-CoV-2

Xpert Xpress_SARS-CoV-2_Flu_R3V

Xpert Xpress_SARS-CoV-2_Flu

Xpart Xpress_SARS-CoV-2

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-
screenin videos and in the following procedure.

Important Start the test within 30 minutes of adding the sample to the cartridge.

20
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1. Puton anew pair of gloves if performing a new test.
2. Touch the NEW TEST button on the Home screen (see Figure 14).

GeneXpert’ HOME RESULTS Qc ADMIN ©
Powered by Cepheid Innovation
Available Available Available Available
Module A2 Module A3 Module A4

3. Check that th&”speci

If Patient Informatio 0 administrator, then the Patient Information
screen appears (see ‘
ID screen appears.

4. Skip to Section 16.2 if the Sa

dium tube cap is closed.

Patient Info

Enter a Patient ID by scanning the Pa
1D barcode or tapping In the Neld beic

type it in /

CLEAR CONTINUE

Figure 15. Patient Information Screen

5. Scan patient ID barcode or manually enter the Patient ID.

6. Touch CONTINUE. The Confirm Patient Information screen appears.

7. Verify the Patient ID and touch CONFIRM. The Sample ID screen appears.
16.2 Preparing the Specimen

1. Remove a cartridge and a transfer pipette from the cartridge kit box.

21
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2. Check that the transport medium tube cap is closed. Scan Sample 1D barcode or
manually enter the Sample ID for patient specimen.

3. Touch CONTINUE. The Confirm Sample ID screen appears.

4. Verify the Sample ID and touch CONFIRM. The Scan Cartridge Barcode screen
appears (see Figure 16).

In the following steps, keep the cartridges upright when handling or scanning. Do not rotate

Cartridge

Figure 16. Scan Cartridge Bar

5. Select the appropriate cartridge with the sample and s
scanning, the Select Test screen appears.

6. Select the test to run (see Figure 17):
e SARS-CoV-2, Fu A, Flu Band RSV: Sekct Xpert Xpress_ SARSE lu RSV

e SARS-CoV-2 and Fu only: Select Xpert Xpress SARS-CoV-2_Flu
e SARSCoV-2 only: Sekect Xpert Xpress_ SARS-CoV-2
Only the test result for the assay selected at this step will be colected once the test & started.

SARS CoV-2, Fu A, Fu B, and RSV results will only be colected if the Xpert
Xpress SARS-CoV-2_Flu RSV assay & sekected.

22
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Cartridge

Select Test

Xpert Xpress_SARS-CoV-2_Flu Select

Xpert Xpress_SARS-CoV- Select

2 Flu RSV

Xpert Xpress_SARS-CoV-2 Select

RE-SCAN CONFIRM

elect Test Screen
anned and that the assay name matches the

Confirm Te@k Informatig

Confirm the Test Information enter
is accurate.

Patient 1D PID12345
Sample ID SID12345

Assay Name Xpert Xpress_SARS-CoV-
2_Flu_RsvV

RE-SCAN CONFIRM

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.

23
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Note

11
12.

13.
14.

Do not place unwrapped pipette on the workbench.

15.

Enter Credentials to Continue

LOGIN

Scan Your ID Card

Watch the video before continuing. The video
AND CONTINUE hutton to exit video.

Mix specimen by rapidly inverting the specimen
specimen transport tube.

Open the cartridge lid by lifting the front of the cartridg
Remove the transfer pipette from the wrapper.

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).

24
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Squeeze Here

Pipette Overflow Reservoir Bulb

Sample

igure 21. Transfer Pipette

16. Keeping surface of the liquid, release the top bub of the pipette slowly
to fil the before removing from the tube. It is okay if liquid goes into
the overflow i i ). Check that the pipette does not contain bubbles.

ecze the top bulb of the pipette completely
gts of the pipette (300 pL) into the large
own in Figure 22. Some liquid may
e used pipette.

again until it is fully
opening (Sample Chamber) o
remain in the overflow reser

7 Sa Chamber
Large®pening)
Figure 22. Xpert Xpress SARS-CoV-2/FIU/RSV Ca e (Tg

Note Take care to dispense the entire volume of liquid into the Sa
negative results may occur if insufficient sample is added to the

18. Close the cartridge Iid.
19. Go to Section 164, Loading the Cartridge.

25
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16.3 Running External Controls
It is recommended that external controls be tested at the frequency noted below.
e Eachtime a new lot of Xpert Xpress SARS-CoV-2/FIU/RSV Kits is received.

» Each time a new shipment of Xpert Xpress SARS-CoV-2/FIu/RSV Kits is received even
if it is the same lot previously received.

e Each time a new operator is performing the test (i.e., operator who has not
ormed the test recently)

ot gloves if performing a new test. Touch the QC button on the

“eneXper. HOME RESULTS QC ADMIN @

NEW TEST

Available Available

Module A1 Module A4

Figure 23.

2. The Quality Control screenappears. Touch R est, RUN QC
NEGATIVE TEST or RUN PROFICIENC

GeneXpert’

Powered by Cepheid Innovation

HOME RESULT. 2C ADMIN €

Quality Control

QUALITY CONTROL SUMMARY
P
: %}%ﬁ RUN QC POSITIVE TEST
1 ?..ﬁ e

RUN QC NEGAT'VE TEST

- RUN PROFICIENCY TEST

Figure 24. Quality Control Screen

26
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3. The Sample ID appears.

Enter the Sample ID, by typing Positive Control or Negative Control or scan the
Sample ID barcode.

5. Touch CONTINUE. The Confirm Sample 1D screen appears.

6. Verify the Sample 1D and touch CONFIRM. The Scan Cartridge Barcode screen
appears (see Figure 25).

ailable, a screenwill appear indicating the assay definition
f this screen appears, contact Cepheid Technical

b

Figure 25. Scan Cartridge Barcode Scree

7. Select the appropriate cartridge with the sample and scanthe cart ode. After

scanning, the Select Test screen appears.
8. Sekct Xpert Xpress SARS-CoV-2_Flu RSV from the Select Assay menu.
9. Confirm the test information is correct then touch CONFIRM (see Figure 26).

27
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Confirm Test Information

Confirm the Test Information entered below
is accurate.

Sample ID Positive Control

Assay Name Xpert Xpress_SARS-CoV-
2_Flu_RSV

RE-SCAN CONFIRM

. Confirm Test Information

10. Watch the
button to exit video.

ntinuing. . The video will repeat. Touch the CONTINUE

11. Mix control by rapi
the external control tube.

12. Open the cartridge lid by lifti

nal control tube 5 times. Open the lid on

the front of @le cartridge lid.

Note Do not place unwrapped pipette on th

14. Squeeze the top bulb of the transfer pip
While continuing to hold the bulb fully flat, pla
transport tube (see Figure 27).

Squeeze Here mme|  |-<ffmm
A
Pipatta ——| — Overflow Resarvoir Bulb
Sample =

Figure 27. Transfer Pipette
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15. Keeping the pipette below the surface of the liquid, release the top bulb of the pipette
slowly to fill the pipette before removing from the tube. It is okay if liquid goes into
the overflow reservoir (see Figure 27). Check that the pipette does not contain

bubbles.

16. To transfer the external control to the cartridge, squeeze the top bulb of the pipette
completelyagain until it is fully flat to empty the contents of the pipette into the large
opening (Sample Chamber) of the cartridge shown in Figure 28. Dispose of the used

pip

Sample Chamber
(Large Opening)

Figure 28. V-2/FIU/RSV Cartridge (Top View)

il into the Sample Chamber. False negative

Note Take care to dispense th q
is addeOfp the cartridge.

results may occur if insufficient sa

17. Close the cartridge lid.
18. Go to Section 16.4, Loading the

16.4 Loading the Cartridge

1. Touch the CONTINUE button on¥he Ca
Cartridge into Module screenappears (se

2. Open the module door with the flashing
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Note

Note

Note

Load Cartridge into Module

Flashing green light.

Load cartridgs into the module with the
fiashing gresn light, and close the madule
doce.

ridge into Module Screen

Load the cartridge acing the operator on the cartridge bay platform.

Do not try to insert i 8t (e e@ktridge bay platform.

Close the door until it clicks. [ ill stop blinking and the test starts.
When the cartridge is loaded, g scieen appears, followed by the Test
Running screen showing that t I ircular graphic indicator at the
right indicates the progress of the tSSIgC e remaining until a test result is
available.

While a testis running, you canstart an j .5, Start a New Test

While a Testis Running.

Do not turn off or unplug the instrument while a't
unplugging the GeneXpert Xpress instrument or H

The screen text changes to Test Completed. The Test Completed Yides the
results for the test just completed.

If an unexpected result occurs (e.g., Negative Quality Control result is positive or
Positive Quality Control result is negative), testa new Quality Control sample using a
new cartridge. If an unexpected result occurs upon retest, contact Cepheid Technical
Support.
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7. Open the module door, remove the used cartridge, and properly dispose of the
cartridge according to your institution’s policy.
8. Touch HOME to go back to the Home screen.
9. Tolog out, touch the User Menu iconE, then select Logout.
16.5 Start a New Test While a Test is Running
You canstart a new test while another test is in progress.

‘i ge HOME button on the Test Running screen.

GeneXpert’

Powered by Cepheid Innovation

24m 09s ‘ Availall

Patient ID
PID22222

Module A1 Module A2 Module A3

Figure 30. Home Screen showing Two Tests Ru

5. Aftera test has completed, the module icon text changes to Comp igure 31).

Touch Complete View Result to view test results.
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GeneXpert HOME RESULTS QCc ADMIN ©

Powered by Cepheid Innovation

NEW TEST

Complete
View
Result

Available Available

Patient ID
PID11111

Module A2 Module A3 Module A4

16.6 Viewing Test ResMlts
1. Touch the RESULT] catedon the panel at the top of the screen (see
Figure 31). The Re -  Figure 32). Testresults are, by

default, in order of the date angfime that th&stest was run. Navigate through
the test result pages by touchi ‘

of the screen.

GeneXpert’

Powered by Cepheid Innovation

Results

Skt Al Batient 10~ sample 11} = Test Type = Assay Name =
O test 06 Specimen Xpert Xpress_SARS- OF2TR0 147 00501
CoV-2_Flu_RSV
O test a7 Specimen Xpert Xpress_SARS- 07220 140559 00501
CoV-2_Flu_RSY
Flu B NEDS
RSV NEGATIVE
O test Of Specimen Xpert Xpress_SARE 7T 140704 00501 SARE.COVZ
CoV-2_Flu_RSV POSITIVE, )
Flu A NEGATIVE;
Flu B NEGATIVE,
RSV NEGATIVE
O tesiz Specimen Xpert Xpress SARS 072520 11:32:27 00501 BARE-Cov-2
Cov-2_Flu_RSY NEGATIVE, >

Figure 32. Results Screen
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2. Touch the desired result to open the Test Result screen (see Figure 33).

3. Toview test report, touch the REPORT button then swipe across the screen from
left to right to minimize screenand view report.

GeneXpert HOME RESULTS QC ADMIN @

Powered by Cepheid Innovation

Test Completed

Module A4 Result

Sample 1D Patient 1D SARS-CoV-2 POSITIVE;
test 06 Flu A NEGATIVE;

fest e Assay Hame Flu B NEGATIVE;

AR A RSV NEGATIVE

Start Date & Time
REPORT
07/27/20 14:05:02

- For use under the Emergency

Quality Control result is negative), 1 ality Control sample using a new
cartridge. If an unexpected result g

17 Quality Control
17.1 Internal Controls

Sample Processing Control (SPC) — Ensures that t ed correctly
The SPC verifies that sample processing is adequate. I i trol detects
sample-associated inhibition of the real-time PCR assa - [
conditions (temperature and time) are appropriate for the d d that

the PCR reagents are functional. The SPC should be positive ; ogand can
be negative or positive in a positive sample. The SPC passes if g
acceptance criteria.

Probe Check Control (PCC) — Before the start of the PCR reaction, th8
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/FIU/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

possible result outcomes when the Xpert Xpress_ SARS-CoV-
ode is selected.

Result

S-CoV-2 target RNA is detected.

-2 signal has a Ct within the valid range and endpoint
um setting.

jcable); SPCis ignored because SARS-CoV-2

SARS-CoV-2
POSITIVE

the Flu A1 RNA target or the Flu A2 RNA
rgets has a Ct within the valid range

Flu A POSITIVE

occurred.
« Probe Check — P
o The Flu Bsignal has'a Ctw
the minimum setting.
Flu B POSITIVE o SPC: NA; SPCis ignored
occurred.
o Probe Check:PASS; all probe ¢
o The RSV signal has a Ct within the
the minimum setting.

RSV POSITIVE o SPC: NA; SPCis ignored because RSV ta

o Probe Check: PASS; all probe check results

SARS-CoV-2 target RNA is not detected; Flu A ta
SARS-CoV-2 detected; Flu B target RNA is not detected; RSV target RNA is not
NEGATIVE; detected.

Flu A NEGATIVE;

Flu B NEGATIVE;
RSV NEGATIVE

* 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

If resultis INSTRUMENT ERROR, touch CLEAR ERROR and follow
INSTRUMENT . .
ERROR 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.

arget is positive but coinfection with multiple targets is suspected, the
e-tested with another FDA cleared, approved, or authorized test, if
chagge clinical management.

Result

is detected.

SARS-COV-2 as a Ct within the valid range and endpoint

POSITIVE

target amplife
o Probe Check: PASS;

target or signals for both R within the valid range

Flu A POSITIVE and endpoint above the thr i

o SPC-NA; SPCis ignored
occurred.

« Probe Check — PASS; all probe

o The Flu B signal has a Ct within th
the minimum setting.

Flu B POSITIVE o SPC: NA; SPCis ignored because Flu B ta

occurred.
o Probe Check: PASS; all probe check results pa
SARS-CoV-2 SARS-CQV-Z target RNA is_ not detected; Flu A target RNA is not
NEGATIVE: 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.

If result is NO RESULT - REPEAT TEST, retest with a new cartridge
NO RESULT- according to the Retest Procedure in Section 19.2. If retest is NO
REPEAT TEST RESULT - REPEAT TEST, obtain a new specimen for testing.

Flu A NEGATIVE;
Flu B NEGATIVE
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Result Interpretation

If result is INSTRUMENT ERROR, touch CLEAR ERROR and follow
INSTRUMENT ’ ;
ERROR 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.

considered valid.

If the SPC is negative and the results for any of the targets are positive, the results for all targets are

rget is positive but coinfection with multiple targets is suspected, the
e-tested with another FDA cleared, approved, or authorized test, if

Result
SARS-CoV-2
POSITIVE SPC: NA (N8 .
target amplification o
Probe Check: PAS
i} : SARS CoV-2 target RNAis n
ﬁégi.ﬁ S/\I/E 2 * SARS-CoV-2 target RNA is
* SPC - PASS; SPChas a Ct
the minimum setting.
* Probe Check — PASS; all probe ¢
If result is NO RESULT - REPEAT
NO RESULT- according to the Retest Procedure in Sect
REPEAT TEST RESULT - REPEAT TEST, obtain anew sp
If resultis INSTRUMENT ERROR, touch CLE and follow
IIENR%TCI)QIL?J MENT the on-screen instructions. When the Home screen @ B repeat the test
using a new cartridge according to the Retest Procedure in Section 19.2.

The Xpert Xpress SARS-CoV-2/FIu/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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19
19.1

19.2

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 seenand its results may not be reported.

Retests

ROR result could be due to, but not limited to, a system
e maximum pressure limits were exceeded.

ST indicates that insufficient data were collected. For
rity test, Probe Check Control failure, no sample added,

Retest Procedure

To retest a non-determinate result (42
ERROR), use a new cartridge.

REPEAT TEST, INSTRUMENT

Use the leftover sample from the orig
tube.

1. Puton aclean pair of gloves. Obtain a
cartridge and a new transfer pipette.

port tube or new external control
pe@Xpress SARS-CoV-2/FIu/RSV

2. Check the specimen transport tube or external

3. Mix the sample by rapidly invert the specimen t tube gt external
control tube 5 times. Open the cap on the specime @ioal control
tube.

4. Open the cartridge lid by lifting the front of the cartridge lid.

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

gmple

6. Close the cartridge lid.
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20

Limitations

Performance of the Xpert Xpress SARS-CoV-2/FIU/RSV has only been established in
nasopharyngeal swab specimens. Use of the Xpert Xpress SARS-CoV-2/FIU/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 congidered acceptable specimen types for use with the Xpert Xpress SARS-CoV-

could affect primer and/or probe binding resulting in failure
or the virus being detected less predictably.

ted using the procedures provided in this
package insert only. M ese procedures may alter the performance of the

test.

Erroneous test results might occ
the recommended sample colle
or sample mix-up. Careful comia
avoid erroneous results.

hnd storage procedures; technical error;
instryctions in this insert is necessary to

False negative results may occur if below the analytical limit
of detection.

Negative results do not preclude SARS-Co i infection and should
not be used as the sole basis for treatment or othe i t decisions

Results from the Xpert Xpress SARS-CoV-2/Flu rrelated with
the clinical history, epidemiological data, and other ACI
evaluating the patient.

Viral nucleic acid may persist in vivo, independent of virus
analyte target(s) does not imply that the corresponding virus(e
the causative agents for clinical symptoms.

This test has been evaluated for use with human specimen material or®

This test is a qualitative test and does not provide the gquantitative 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.

ing SARS-CoV-1 may cause a false positive result.
uses is known to currently circulate in the human

This test is not intende
influenza B lineages.
strains is needed, addi
departments, is required.

e RSV subgroups, influenza A subtypes or
pecific RSV or influenza subtypes and

the test causing false negative re
The performance of this device ha
against COVID-19.

This test has not been FDA cleared or approved.

This test has been authorized by FDA under an ized laboratories.
This test has been authorized only for the simultaf€o I
differentiation of nucleic acids from SARS-CoV-2,

This test is only authorized for the duration of the declarati
justifying the authorization of emergency use of in vitro diagno
and/or diagnosis of COVID-19 under Section 564(b)(1) of the FeS@ig
Cosmetic Act, 21 U.S.C. § 360bbb-3(b)(1), unless the authorization
revoked sooner.
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Conditions of Authorization for Laboratory and Patient Care Settings

The Cepheid Xpert Xpress SARS-CoV-2/FIU/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-de vices/coronavirus-disease-2019-covid-19-emergency-use-

authorizations-medical-devices/vitro-diagnostics-euas.

However,

g assist clinical laboratories and/or Patient Care Settings using the Xpert Xpress

our product will use your product as outlined in the Xpert

Xpress S Instructions for Use - For Use with GeneXpert Dx or
GeneXpert | Deviations from the authorized procedures, including the
authorized instr orize ction methods, authorized clinical specimen types,
authorized control mat rized other ancillary reagents and authorized materials

Authorized laboratories operating ertificate of Waiver, Certificate of
Compliance, or Certificate of Ad itati g your product will use your product as
outlined in the Xpress SARS-Co ns for Use - For Use with
GeneXpert Xpress System and assOGigii erence Instructions for Xpert Xpress
SARS-CoV-2/FIu/RSV and GeneXpert Xpre nfiguration), and Quick

System (Tablet configuration). Deviations Trom th I dures, including the
authorized instruments, authorized extraction met | specimen types,
authorized control materials, authorized other anci rized materials
required to use your product are not permitted.

" 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/FIu/RSVtest run onthe GeneXpert Dxand
GeneXpert Infinity systemsis limited to laboratories certified under the Clinical Laboratory Improvement
Amendments 0f1988 (CLIA), 42 U.S.C. 8 263a, that meet requirements to performhigh or moderate complexity
testsand (2) testing of nasopharyngeal or nasal swab specimens using the Xpert Xpress SARS-CoV-2/Flu/RSVtest
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 undera CLIA Certificate of Waiver, Certificate of Compliance, or

Certificate of Accreditation.
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authorities, as appropriate.

e 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.

nsure that any records associated with this EUA are
notified by FDA. Such records will be made available to
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22.1

Performance Characteristics
Clinical Evaluation

The performance of the Xpert Xpress SARS-CoV-2/FIu/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/FIu/RSV side by side with a SARS-CoV-2
EUA RT-PCR test and the FDA-cleared Xpert Xpress FIu/RSV test in a randomized and blinded
fashion.

PositivaBe Agreement (PPA) and Negative Percent Agreement (NPA) were determined by
COMmg ts of the Xpert Xpress SARS-CoV-2/FIu/RSV test relative to the results of a

' RT-PCR test for the SARS-CoV-2 target, and Xpert Xpress FIuU/RSV for the
R ets, respectively.

r— o - PPA NPA
pecimens (95% CI) (95% CI)

SARS-COV-2 240 (88.9307 ? 09/2).6%) (98.101/? 9'200/5.0%)

Flu A 240 6% (-)'(1)(())/3.0%) (98.00%) (-)'(1)(())/3.0%)

Flu B 240 46 | 2 \ ) (96.33? '-0 3/5.7%)

RSV 240 a7 | o 000 (98.101/<()) 9'200/8.0%)

TP: True Positive; FP: False Positive; TN: True Negative;§
22.2 Analytical Sensitivity (Limit of Detection)

fidence Interval

The analytical sensitivity of the Xpert Xpress SARS-Co essed with one lot

Flu A H3, Flu B, RSV A and RSV B) into pooled negative cli
guidance in Clinical and Laboratory Standards Institute (CLSI)
LoD values as determined by Probit regression analysis were verifie
Xpress SARS-CoV-2/FIu/RSV reagents. The verified LoD values for the
summarized in Table 5.

Table 5. Xpert Xpress SARS-CoV-2/FIu/RSV Limit of Detection

Virus/Strain LoD Concentration
SARS-CoV-2 (USA-WA1/2020) 131 copies/mL
Influenza A/ California/7/2009 0.004 TCIDso/mL
Influenza A/Victoria/361/2011 0.087 TCIDso/mL
Influenza B/Mass/2/2012 0.04 TCIDso/mL
RSV A/2/Australia/61 0.43 TCIDso/mL
RSV B/Wash/18537/62 0.22 TCIDso/mL
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22.3 Analytical Reactivity (Inclusivity)

The inclusivity of Xpert Xpress SARS-CoV-2/FIu/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/RS\/gdlst. Single nucleotide mismatches were observed for 223 sequences and two

sequences were excluded due to ambiguous nucleotides, which
reduced tRe ion to 48,332 sequences. Of the 48,332 GISAID sequences,
47,962 (99. i

Xpert Xpress
sequences and th
three variant positiorTs,
an impact on probe binding. ther mismatches are predicted to have a negative impact

on the performance of the

Xpert Xpress FIu/RSV test was evaluat i ins of influenza A HIN1
(seasonal pre-2009), influenza A HIN1 (Yameeai luenza A H3N2 (seasonal), avian
influenza A (H5N1, H5SN2, HGN2, H7N2, 9N2), influenza B
(representing strains from both Victoria and Yam i i
subgroups Aand B (RSV A and RSV B) at levels
comprised of 48 influenza viruses (35 influenza A and 13
tested in this study with the Xpert Xpress FIuU/RSV test.
All Flu and RSV strains tested positive in all three replica
(A/New Jersey/8/76), which tested positive in 2 of 3 replicat
shown in Table 6. Predicted cross reactivity from in silico anal
homology for additional pH1IN1 strains.

total of 53 strains
SV strains were
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Table 6. Analytical Reactivity (Inclusivity) of the Xpert Xpress FIu/RSV Test

) . Target Result
Virus Strain Concen?ration FIuA | FluB | RSV
No Template Control N/A NEG NEG NEG
A/swine/lowa/15/30 0.1 TCIDso/mL POS NEG NEG
Influenza A | A/WS/33 0.1 TCIDso/mL POS NEG NEG
H1N1 (pre- 0\ /PR/8/34 0.1 TCIDso/mL POS NEG NEG
2009) AU\ al/302/54 0.1 TCIDso/mL POS NEG NEG
Deh 0.1 TCIDso/mL POS NEG NEG
0.1 TCIDso/mL POS NEG NEG
aledonia/20/1999 0.1 TCIDso/mL POS NEG NEG
ie 0.1 TCIDso/mL POS NEG NEG
A/Solog 0.1 TCIDso/mL POS NEG NEG
0.1 TCIDso/mL POS NEG NEG
A : 0.1 TCIDso/mL POS NEG NEG
Influenza A 0.1 TCIDso/mL POS NEG NEG
H1N1 0.1 TCIDso/mL POS NEG NEG
(pdm2009) 0.1 TCIDso/mL POS NEG NEG
A/Aichi/Z/68 2.0 TCIDso/mL POS NEG NEG
A/Hong Kong/8/! 2.0 TCIDso/mL POS NEG NEG
Influenza A ["A/Port Chalmer. 20 TCIDs/mL__| POS | NEG | NEG
H3N2 A/Hawaii/15/2001 .0 TCIDso/mL POS | NEG | NEG
(Seasonal)  "A7Wisconsin/67/05 POS | NEG | NEG
A/Brisbane/10/2007 POS NEG NEG
A/Minnesota/11/2010 (H3N POS NEG NEG
A/lIndiana/08/2011 (H3N2)v POS NEG NEG
AlTexas/50/2012 POS NEG NEG
Avian A/duck/Hunan/795/2002 (H5N1) POS NEG NEG
influenzaA | A/chicken/Hubei/327/2004 (H5N1) NEG NEG
A/Anhui/01/2005 (H5N1) NEG NEG
A/Japanese white eye/Hong Kong/ NEG
1038/2006 (H5N1)
A/mallard/W1/34/75 (H5N2)
Al/chicken/CA431/00 (HEN2)
A/duck/LTC-10-82743/1943 (H7N2)
Al/chicken/NJ/15086-3/94 (H7N3)
A/Anhui/1/2013 (H7N9)
A/Shanghai/1/2013 (H7N9)
/(Al\—{gpllg)ken/ Korea/38349-p96323/ 1996 < 1pg/ul? POS NEG NEG
A/Mallard/NY/6750/78 (H2N2) <1pg/ul? POS NEG NEG
B/Lee/40 1.0 TCIDso/mL NEG POS NEG
B/Allen/45 1.0 TCIDso/mL NEG POS NEG
B/GL/1739/54 1.0 TCIDso/mL NEG POS NEG
InfluenzaB | B/Maryland/1/59 1.0 TCIDso/mL NEG POS NEG
B/Panama/45/90° 1.0 TCIDso/mL NEG POS NEG
B/Florida/07/2004° 1.0 TCIDso/mL NEG POS NEG
B/Florida/02/06° 1.0 TCIDso/mL NEG POS NEG
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q . Target Result
Virus Strain Concentration FIuA | AIuB | RSV
B/Florida/04/06" 1.0 TCIDso/mL NEG POS NEG
B/Hong Kong/5/72 1.0 TCIDso/mL NEG POS NEG
B/Wisconsin/01/2011° 1.0 TCIDso/mL NEG POS NEG
B/Malaysia/2506/04° 1.0 TCIDso/mL NEG POS NEG

1.0 TCIDso/mL NEG POS NEG
1.0 TCIDso/mL NEG POS NEG

B/Taiwan/2/62
B/Brisbane/60/2008°

3.0 TCIDso/mL NEG NEG POS
3.0 TCIDso/mL NEG NEG POS
3.0 TCIDso/mL NEG NEG POS
7.0 TCIDso/mL NEG NEG POS
7.0 TCIDso/mL NEG NEG POS

_A/NY (Clinical unknown)

22.4 Analytical Speci

ound matrix was used for avian influenza A viruses due to biosafety regulations.
uses without viral titer was diluted 100,000-fold in simulated background matrix

An insilico analysis for possj
conducted by mapping pri
individually to the sequence
specific for SARS-CoV-2 and will detg
unintended cross reactivity with other
analysis.

pt SARS-coronavirus. No potential
Table 7 is expected based on the in silico

Table 7. Xpert Xpress SARS-CoV

Microorganisms fromthe Same
Genetic Family
Human coronavirus 229

Human coronavirus OC43

Human coronavirus HKU1 Parainfluenz
Human coronavirus NL63 Influenza A
SARS-coronavirus InfluenzaB
MERS-coronavirus InfluenzaC

Bat coronavirus

Enterovirus (e.g. EV68)

Respiratory syncytial virus

Rhinovirus

Chlamydiapneumoniae

Haemophilus influenzae

Legionella pneumophila

Mycobacteriumtuberculosis

Streptococcus pneumoniae

Streptococcus pyogenes

Bordetellapertussis

Mycoplasmapneumoniae

Pneumocystis jirovecii (PJP)
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Microorganisms fromthe Same

Barerie Eantly High Priority Organisms

Parechovirus
Candidaalbicans
Corynebacteriumdiphtheriae
Legionella non-pneumophila
Bacillus anthracis (Anthrax)
Moraxellacatarrhalis
Neisseriaelongataand N. meningitidis
Pseudomonas aeruginosa
Staphylococcus epidermidis
Streptococcus salivarius
Leptospira
Chlamydiapsittaci
Coxiellaburnetii (Q-Fever)
Staphylococcus aureus

The analytical sp
viruses are as repor
The analytical specificity of
cultures consisting of 16 vir,
pathogens or those potential
and yeast strain were tested at concen

east strains representing common respiratory
pharynx. Three replicates of each bacterial

tested at concentrations of > 1x 10° T
shown in Table 8.

Table 8. Analytical Specificity of

Organism

Concentration

No Template Control

N/A

Adenovirus Typel

1.12E+06 TCIDso/mL

Adenovirus Type7

1.87E+05 TCIDso/mL

Human coronavirus
0C43 2.85E+05 TCIDso/mL
Human coronavirus 229E 1.00E+05 TCIDso/mL

Cytomegalovirus

1.00E+05 TCIDso/mL

Echovirus 3.31E+07 TCIDso/mL NEG NEG NEG
Enterovirus 3.55E+05 TCIDso/mL NEG NEG NEG
Epstein Barr Virus 7.16E+07 TCIDso/mL NEG NEG NEG
Herpes simplexvirus 8.90E+05 TCIDso/mL NEG NEG NEG
Measles 6.31E+05 TCIDso/mL NEG NEG NEG
Human metapneumovirus 1.00E+05 TCIDso/mL NEG NEG NEG
Mumps virus 6.31E+06 TCIDso/mL NEG NEG NEG
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Influenza

Influenza

Neisseriameningitidis

2.15E+06 CFU/mL

Neisseriamucosa

1.00E+07 CFU/mL

Organism Concentration A B RSV
\'/*i‘r’L:’;a%f’;‘gal'”f'“enza 1.15E+06 TCIDso/mL NEG NEG | NEG
\'/*i‘r‘t:';a%f’;gaz'”ﬂ“enza 6.31E+05 TCIDso/mL NEG NEG | NEG
Human parainfluenza 355E+06 TCIDso/mL NEG NEG | NEG
1.26E+05 TCIDso/mL NEG NEG NEG

1.00E+06 CFU/mL NEG NEG NEG

3.30E+06 CFU/mL NEG NEG NEG

3.20E+06 CFU/mL NEG NEG NEG

Candid 3.00E+06 CFU/mL NEG NEG NEG
.30E+06 CFU/mL NEG NEG NEG

E+05 CFU/mL NEG NEG NEG

0E+06 CFU/mL NEG NEG NEG

Corynebacterium 30E+06 CEU/mL NEG NEG NEG
Escherichia coli U/mL NEG NEG NEG
Enterococcus faecalis NEG NEG NEG
Hemophilus influenzae NEG NEG NEG
Lactobacillus reuteri NEG NEG
Legionella spp. NEG NEG
Moraxellacatarrhalis NEG NEG
L\S%‘é(r’?j‘g;g"(l;\’“m ent) 1.00E+06 CFU/mL NEG NEG
Mycoplasma pneumoniae 1.00E+06 CFU/m NEG

Propionibacteriumacnes

2.40E+07 CFU/mL

Pseudomonas aeruginosa

3.70E+06 CFU/mL

Staphylococcus aureus
(protein A producer)

2.20E+06 CFU/mL

Staphylococcus

3.40E+06 CFU/mL

epidermidis

Staphylococcus 4.00E+06 CFU/mL

haemolyticus

Streptococcus agalactiae 3.50E+06 CFU/mL NEG NEG NEG
Streptococcus

pneumoniae 1.00E+06 CFU/mL NEG NEG NEG
Streptococcus pyogenes 1.00E+07 CFU/mL NEG NEG NEG
Streptococcus salivarius 1.00E+07 CFU/mL NEG NEG NEG
Streptococcus sanguinis 3.10E+06 CFU/mL NEG NEG NEG
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22.5 Competitive Interference

Competitive interference of the Xpert Xpress SARS-CoV-2/FIu/RSV caused by co-infections were
evaluated by testing individual SARS-CoV-2, Flu A, Flu B or RSV strains at 1X LoD in the
presence of different target strains at a higher concentration in a simulated background matrix. The
concentration at LoD was 131 copies/mL for SARS-CoV-2 and ranged from 0.004 TCIDs¢/mL to
0.43 TCIDso/mL for the Flu and RSV strains; the competitive strains were evaluated at 10* titer
units (copies/mL, TCIDso/mL, CEIDso/mL or PFU/mL). The corresponding concentration of RNA
(copies/mL) for the Flu and RSV strains was determined by ddPCR.

d RSV B (RSV-B/Wash/18537/62). Replicates of 20 were tested for each

h competitive strain combination. The normal binomial distribution with 20
etween 17 and 20 positive results based on the binomial distribution
0.95)). Therefore, sets of 20 with 16 or less positives would be rare

Its for Competitive Interference

CorrectCalls (n/20)
i0 at LoD and Interferentat:
TestStrain Interferent 104* 10* 1* 0.1*
at LoD Strain (2.1e7 cp/mL) (2.1edcp/mL) | (2.1e3cp/mL) | (2.1e2cp/mL)
FluB Flu A 6/20
RSV A Flu A 9/20
RSV B Flu A 11/20
SARS-CoV-2 Flu A 6/20
TestStrain Interferent 104* 1* 0.1*
at LoD Strain (5.2e7cp/mL) | (5.2e6cp/mL) | (5.2e5cp/ (5.2e3cp/mL) | (5.2e2cp/mL)
Flu A Flu B 1/20 4/20 8/20 15/20 20/20
RSV A Flu B 0/20 0/20 3/20
RSV B Flu B 7120 8/20 11/20
SARS-CoV-2 Flu B 3/20 4/20 11/20
TestStrain Interferent 104* 10%* 10%* 0.1*
at LoD Strain (3.7e7cp/mL) | (3.7e6cp/mL) | (3.7e5cp/mL) pmL) | (3.7e2cp/mL)
Flu A RSV A 15/20 12/20 20/20
Flu B RSV A 15/20 17/20
SARS-CoV-2 RSV A 17/20 19/20
TestStrain Interferent 104 10%* 10%* 10* 1* 0.1*
at LoD Strain (L.le7cp/mL) | (1.1e6cp/mL) | (L.leScp/mL) | (1.ledcp/mL) | (1.le3cp/mL) | (1.1e2cp/mL)
Flu A RSV B 9/20 7120 6/20 14/20 20/20
Flu B RSV B 10/20 10/20 16/20 19/20
SARS-CoV-2 RSV B 17/20 16/20 15/20 20/20
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CorrectCalls (n/20)
TestStrainat LoD and Interferentat:
TestStrain Interferent 4 g p
at LoD Strain 104* 10%* 102* 10* 1* 0.1*
Flu A SARS-CoV-2 19/20
FluB SARS-CoV-2 18/20
RSV A SARS-CoV-2 19/20
RSV B SARS-CoV-2 19/20
* Units for the cg jon of each organism are as follows: Flu AH3 — CEIDso/mL; Flu B and RSV B -
TCIDso/mL; NL; SARS-CoV-2 — copies/mL

22.6

ibitory effects
itigh (SARS-CoV-2 tested to >19/20)

RSV A/2/Australia/61 ata c
CoV-2, Flu A and Flu B at

Potentially Interfering Substances

Potentially interfering substances that could be p
specimen collection and handling) and interfere with acc
Flu B and RSV were evaluated with select direct testing
2/FIu/RSV. Additional substances have also been previo
FIu/RSV assay.

(or introduced during
S-CoV-2, Flu A,

antivirals. Positive and negative samples were prepared in simulated nasa
samples (N = 8) were tested in the presence of each substance to determine {
performance of the sample processing control (SPC). Positive samples (N = 8) WE
substance with viruses spiked at 3x the analytical LoD determined for each strain. Positive samples
tested with the Xpert Xpress SARS-CoV-2/FIu/RSV included one SARS-CoV-2, two influenza A,
one influenza B and two RSV (RSV A and RSV B) strains, whereas those tested with the Xpert
Xpress FIu/RSV consisted of six influenza (four influenza A and two influenza B) and four RSV
(two RSV A and two RSV B). The substances evaluated are listed in Table 10 with active
ingredients and final concentrations tested shown. None of the substances caused interference of
the assay performance at the concentrations tested in this study. All positive and negative replicates
were correctly identified by the Xpert Xpress SARS-CoV-2/FIu/RSV and/or Xpert Xpress FIU/RSV
tests.
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Table 10. Potentially Interfering Substances in the Xpert Xpress SARS-CoV-2/FIU/RSV Test
and/or Xpert Xpress FIU/RSV Test

Substance/Class Description/Active Ingredient Concentration Tested
Control Simulated nasal matrix 100% (v/v)
Beta-adrenergic 0.83 mg/mL
bronchodilator? Albuterol Sulfate (equivalentto 1dose perday)
Blood (Human) 2% (v/Vv)
Transport Media 100% (v/v)
Transport Media 100% (v/v)
Transport Media 100% (v/v)
Transport Media 100% (v/v)
Transport Media 100% (v/v)
anesthetic Benzocaine, Menthol 1.7 mg/mL
ified Mucin protein o b
porcine submaxillary gland) 0.1% (wiv)
Antibiotic, nasal oin Mupirocin 10 mg/mL

Saline Nasal Spray®
Anefrin Nasal Spray
PHNY Nasal Drops

15% (v/v)
15% (v/v)
15% (v/v)

Tamiflu anti-viraldrugs? 7.5 mg/mL
Antibacterial, systemic 4 pg/mL
Zicam Nasal Gel 15% (w/v)
Nasal corticosteroid 5 pg/mL
a. Substances/active ingredients and concentration ifica aluatg@th the Xpert Xpress SARS-CoV-2/FIW/RSV

test.
b.  No interference to the Xpert Xpress FIWRSV performance obsg

22.7 Carry-Over Contamination

Carry-over studies to establish that single-use, self-conta
over contamination have been conducted for previous Xp
systems, including the Xpert Xpress FIu/RSV. The studies
when preceded by very a high positive sample in the same Gene
over.
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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

Telephongy +1 408 541 4191

Telephone: +33 563 825 300

Fax: +33 563 825 301

w ww.cepheidinternational.com

25

Technical Support, collect the following information:

Region Email

US techsupport@cepheid.com
France support@cepheideurope.com
Australia :

New Zealand techsupportANZ@cepheid.com

website: www.cepheid.com/en US/support/contact-us
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Table of Symbols

Symbol Meaning
REF Catalog number
IVD In vitro diagnostic medical device

Do not re-use

®

Batch code

Consult instructions for use

<n> tests

@%WE@@I.&

Biological risks

B(only For prescription use only

Cepheid

904 Caribbean Drive
Sunnyvale, CA 94089 USA

Phone: +1 408 541 4191 IVD
Fax: +1 408 541 4192

For use under Emergency Use Authorization (EUA) Only
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