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@
For In Vitro Diagnostic Use OO

1 Proprietary Name 6

Xpert® Xpress Flu \\@

2 Common or Usual Name X

Xpert Xpress Flu test OQ

3 Intended Use

The Cepheid Xpert® Xpress Flu test, performed on the GeneX%Instrument Systems, is an automated, multiplex real-
time, reverse transcriptase polymerase chain reaction (RT—P@&: intended for the in vitro qualitative detection and
differentiation of influenza A and influenza B viral RNA. ert Xpress Flu test uses nasopharyngeal (NP) swab and
nasal swab (NS) specimens collected from patients witlygighis’and symptoms of respiratory infection. The Xpert Xpress
Flu test is intended as an aid in the diagnosis of influenza thfections in conjunction with clinical and epidemiological risk
factors.

’
Negative results do not preclude inﬂuenza\Afection and should not be used as the sole basis for treatment or other
patient management decisions.

Performance characteristics for in were established during the 2015-2016 influenza season for NP swab specimens
and the 2016-2017 influenza seasomfiNS specimens. When other novel influenza A viruses are emerging, performance
characteristics may vary.

If infection with a novgl i a A virus is suspected based on current clinical and epidemiological screening criteria
recommended by pu% authorities, specimens should be collected with appropriate infection control precautions
for novel virulent i viruses and sent to state or local health departments for testing. Viral culture should not be
attempted in th %! unless a BSL 3+ facility is available to receive and culture specimens.

4 ary and Explanation
a, or the flu, is a contagious viral infection of the respiratory tract. Transmission of influenza is primarily airborne
1%, coughing or sneezing) and the peak of transmission usually occurs in the winter months. Symptoms commonly include

Xver, 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. !

Influenza viruses are classified into types A, B, and C, the former two of which cause the most human infections. Influenza
A is the most common type of influenza virus in humans, and is generally responsible for seasonal flu epidemics and
potentially pandemics. Influenza A viruses can also infect animals such as birds, pigs, and horses. Infections with influenza
B virus are generally restricted to humans and are a rare cause of epidemics. Influenza 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
subtypes H1, H2, H3, N1 and N2. In addition to seasonal flu, a novel HINT1 strain was identified in humans in the United
States in early 2009.3
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5 Principle of the Procedure

The Xpert Xpress Flu test is an automated in vitro diagnostic test for qualitative detection of influenza A and influenza B
viral RNA. The test is performed on Cepheid GeneXpert Instrument Systems.

The GeneXpert Instrument Systems automate and integrate sample extraction, nucleic acid purification and amplification,

and detection of target sequences from clinical specimens by using reverse transcription (conversion of RNA templates into
DNA) followed by real-time PCR. The primers and probes in the Xpert Xpress Flu test are designed to amplify and detect

unique sequences in the genes that encode the following proteins: influenza A matrix (M), influenza A basic polymerase

(PB2), influenza A acidic protein (PA), influenza B matrix (M), and influenza B non-structural protein (NS). @

The GeneXpert systems consist of an instrument, personal computer, and preloaded software for running tests and viewd
the results. Each test requires the use of a single-use disposable GeneXpert cartridge that contains target-specific

and carries out the RT-PCR and PCR processes. Because the cartridges are self-contained, the risk of cross-con@mn
between samples is minimized. For a full description of the systems, refer to the appropriate GeneXpert DxSyst
Manual or GeneXpert Infinity System Operator Manual.

erator

The Xpert Xpress Flu test includes reagents for the detection and differentiation of influenza A andd f@a viral RNA
directly from NP swab or NS specimens from patients with signs and symptoms of respiratory tract ion. A Sample
Processing Control (SPC) and a Probe Check Control (PCC) are also included in the cartridge. is present to control
for adequate extraction and processing of the target sequences and to monitor for the presenc bitors in the PCR
reaction. The PCC verifies reagent rehydration, PCR tube filling in the cartridge, probe int&' and dye stability.

The Xpert Xpress Flu test has an Early Assay Termination (EAT) function that enables catly Tesult reporting. EAT is
activated when the pre-determined threshold for a positive test result is reached befo @; full 40 PCR cycles have been
completed. When Flu A or Flu B viral titers are high enough to generate very garly gycle thresholds (Cts) with the Xpert
Xpress Flu test, SPC amplification curves will not be seen and their results wil e reported.

The specimen for testing (NP swabs or NS) should be collected accordin; e institution’s standard procedures and placed
into a viral transport tube (containing 3 mL transport medium) usingjthe Xpert Nasopharyngeal Sample Collection Kit for
Viruses or the Xpert Nasal Sample Collection Kit for Viruses.

Following brief mixing by inverting the viral transport tub imes, the medium containing the virus suspension is
transferred to the sample chamber of the disposable Xpert Xpugss Flu test cartridge. The user initiates a test from the system
user interface and places the cartridge into the GeneXpert)nstrument, which performs nucleic acid preparation and real-time,
multiplex RT-PCR for detection of viral RNA. On this platform, sample preparation, reverse transcription, amplification,
and real-time detection are all fully-automated &pletely integrated. Test results are obtained in approximately 30

algorithms and are shown in the “View ” window in tabular and graphic formats. The Xpert Xpress Flu test provides
test results for influenza A and inﬂbma B. It also reports if the test is invalid, has encountered an error or produces no

result.
O

6 Reagent Instruments

minutes. Q
The results are interpreted by the Gene are from measured fluorescent signals and embedded calculation

pert Xpress Flu test Cartridges with Integrated Reaction Tubes 10
QO- Bead 1, Bead 2, and Bead 3 (freeze-dried) 1 of each per cartridge

e Lysis Reagent (Guanidinium thiocyanate) 1.5 mL per cartridge

e Binding Reagent 1.5 mL per cartridge

e Elution Reagent 3.0 mL per cartridge

Disposable 300 uL Transfer Pipettes 1 bag of 12 per kit

4 Xpert® Xpress Flu
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CD 1 per kit

Assay Definition Files (ADF)
Instructions to import ADF into GeneXpert software (For use
with the GeneXpert Dx and Infinity Systems only. Refer to the
GeneXpert Xpress User's Guide for instructions to import ADF into
GeneXpert Xpress software)

e |Instructions for Use (Package Insert) (For use with the GeneXpert

Dx and Infinity Systems only)
Package Insert 1 per kit Q

(For use with the GeneXpert Xpress System only)

Quick Reference Guide 2 per kit < ’O

(For use with the GeneXpert Xpress System only)

Safety Data Sheets (SDS) are available at www.cepheid.com or www.cepheidinternational.com und QPPORT
tab. \\

=¥
A
The bovine serum albumin (BSA) in the beads within this product was produced and manus%?i exclusively from

Note

bovine plasma sourced in the United States. No ruminant protein or other animal protei to the animals; the
animals passed ante- and post- mortem testing. During processing, there was no mixi e material with other
animal materials. @

Note

G’
7 Storage and Handling

Store the Xpert Xpress Flu test cartridges and reagents at 2 4,28 @ﬁtil the expiration date provided on the label.
Do not open a cartridge lid until you are ready to perfo

Do not use cartridges that have passed the expiration
Do not use a cartridge that has leaked.
Y4
8 Materials Required\b%ut Not Provided

Nylon flocked swab (Copan P 02€S0%, 503CS01) or equivalent

@ P/N 330C) or equivalent

Nasopharyngeal Sample Collection’Kit for Viruses (Cepheid P/N SWAB/B-100, Copan P/N 305C, Copan P/N 3C057N)
or equivalent.

o Nasal Sample Collgct' for Viruses (Cepheid P/N SWAB/F-100, Copan P/N 346C, Copan P/N 3C064N) or

Viral transport medium, 3 mL

equivalent. \
e GeneXpert Dx & or GeneXpert Infinity Systems (catalog number varies by configuration): GeneXpert Instrument,
computer, barcode)Scanner, and operator manual.

o For @end&Xpert Dx System: GeneXpert Dx software version 4.7b or higher

o FomGenteXpert Infinity-80 and Infinity-48s Systems: Xpertise software version 6.4b or higher

° If a printer is required, contact Cepheid Sales Representative to arrange for the purchase of a recommended
ter.

NS
O\ 9 Materials Available but Not Provided

e Inactivated virus controls from ZeptoMetrix (Buffalo, NY), catalog #NATCXVA9-6C (Coxsackie virus) as an external
negative control, and catalog # NATFLUAB-6C (NATtrol Influenza A/B) as an external positive control.

Xpert® Xpress Flu 5
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10 Warnings and Precautions

10.1 General

For in vitro Diagnostic Use
For prescription use only
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 treated with standard *
precautions.

e Guidelines for specimen handling are available from the U.S. Centers for Disease Control and Prevention* and thO
Clinical and Laboratory Standards Institute.5-

e Ifinfection with a novel influenza A virus is suspected based on current clinical and epidemiological screeniag cyiteria
recommended by public health authorities, specimens should be collected with appropriate infection contgol precautions

for novel virulent influenza viruses and sent to state or local health departments for testing. Viral cultu 1d not be
attempted in these cases unless a BSL 3+ facility is available to receive and culture specimens.
e Performance characteristics of this test have been established with the specimen types listed in nded Use Section

only. The performance of this test with other specimen types or samples has not been evalu

Follow your institution's safety procedures for working with chemicals and handling bi & amples.

Biological specimens, transfer devices, and used cartridges should be considered capable%es transmitting infectious
agents requiring standard precautions. Follow your institution’s environmental w. ro¢edures for proper disposal of
used cartridges and unused reagents. These materials may exhibit characteristi %ﬁemical hazardous waste requiring
specific national or regional disposal procedures. If national or regional regulati o not provide clear direction on

proper disposal, biological specimens and used cartridges should be dispos WHO [World Health Organization]
medical waste handling and disposal guidelines. @
10.2 Specimen O

Specimen collection and handling procedures require spegi aining and guidance.
Specimens must be collected and tested before the exy‘rati date of the viral transport medium tube included in the

required collection kit.

e Maintain proper storage conditions during %transport to ensure the integrity of the specimen (Section 12).
Specimen stability under shipping conditi 5&er an those recommended has not been evaluated.

e Proper sample collection, storage, a: ort are essential for correct results.

10.3 Test/Reagent

The test has been validdt L@g Cepheid GeneXpert Dx software version 4.7b or higher, and Cepheid Xpertise software
version 6.4b or higher. &eld will validate future software versions for use with the Xpert Xpress Flu test.
Performance may b€ impacted when using frozen specimens.
Do not substi Xpress Flu test reagents with other reagents.
Do not ope ert Xpress Flu test cartridge lid except when adding sample.
Do not rtridge that has been dropped after removing from the kit or shaken after the cartridge lid has been
ope @cing or dropping the cartridge after opening the lid may yield false or non-determinate results.
D %ace the sample ID label on the cartridge lid or on the barcode label.
Quse a cartridge that has a damaged reaction tube.
Each single-use Xpert Xpress Flu test cartridge is used to process one test. Do not reuse cartridges.
A 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.
Good laboratory practices, including changing gloves between handling patient specimens, are recommended to avoid
contamination of specimens or reagents.

Wear clean lab coats and gloves. In the event of contamination of the work area or equipment with samples or controls,
thoroughly clean the contaminated area with a 1:10 dilution of household chlorine bleach and then 70% denatured
ethanol. Wipe work surfaces dry completely before proceeding.

A
o YO
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11 Chemical Hazards”-8

e Signal Word: WARNING
e UN GHS Hazard Statements

e Harmful if swallowed
o May be harmful in contact with skin
e Causes eye irritation

e UN GHS Precautionary Statements %
e Prevention Q
e Wash hands thoroughly after handling. OO

e Response
If skin irritation occurs: Get medical advice/attention.
IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, i t and easy to do.
Continue rinsing. \
If eye irritation persists, get medical advice/attention. O\

Call a POISON CENTER or doctor/physician if you feel unwell. K

12 Specimen Collection, Transport a torage

Specimens can be collected following the user institution’s standard proc%and placed into the Xpert Viral Transport
Medium or Copan UTM (3 mL tube with transport medium). Specimens cafi*be stored at room temperature (15-30 °C) for
up to 24 hours and refrigerated (2-8 °C) up to seven days until testi@erformed on the GeneXpert.

Proper specimen collection, storage, and transport are critical t%performance of this test.
13 Procedure i

Y4
13.1 Preparing the Cartrid *

Important Start the test within 30 minutes of ad tr;e sample to the cartridge.

1. Remove a cartridge from t ackage.
2. Mix specimen by invertingthe¥Xpert Viral Transport Medium or the Copan UTM tube five times.

3. Open the cartrid eﬂ& g a clean 300 pL transfer pipette (supplied), transfer 300 uL. (one draw) of the specimen from
the transport me& be to the sample chamber by expressing the fluid into the large opening in the cartridge (Figure

1).
4. Close the gartridge lid.

N\

«O

\\Q
(<O
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Sample Chamber C)O 2

(Large Opening)
Figure 1. Xpert Xpress Flu Test Cartridge (Top View) \\@

O

13.2 Starting a New Test 5\&

Before starting the test, make sure that the Xpert Xpress Flu test Definition File is=ig Red into the software.
Important This section lists the basic steps of running the test. For detailed instructi S Q? e GeneXpert Dx System
Operator Manual or the GeneXpert Infinity System Operator Manual, depe@’n the model being used.

Note The steps you follow can be different if the system administrator changed t fault workflow of the system.
| >4

1. Turn on the GeneXpert Instrument System: \
e Ifusing the GeneXpert Dx instrument, first turn on the instrument and then turn on the computer. The
GeneXpert Dx software will launch automatically o quire double-clicking the GeneXpert Dx software

shortcut icon on the Windows® desktop.

Y4

or
e [fusing the GeneXpert Infinity instrume%r up the instrument. The GeneXpert software will launch
automatically or may require double cli€kin®thé Xpertise software shortcut icon on the Windows® desktop.
2. Log on to the GeneXpert Instrumen Qoftware using your user name and password.
3. In the GeneXpert System window, c@eate Test (GeneXpert Dx) or click Orders and Order Test (Infinity). The
Create Test window opens.
4. Scan in the Patient ID (optio If%typing the Patient ID, make sure the Patient ID is typed correctly. The Patient ID is
shown on the left side of th w Results window and is associated with the test results.
5. Scan in Sample ID or % e Sample ID. If typing the Sample ID, make sure the Sample ID is typed correctly. The
Sample ID is showr@ eft side of the View Results window and is associated with the test results.
6. Scan the barc% Xpert Xpress Flu test cartridge. Using the barcode information, the software automatically fills
the following fields: Reagent Lot ID, Cartridge SN, and Expiration Date.

in the boxei
Note If the ba@ e Xpert Xpress Flu test cartridge does not scan, then repeat the test with a new cartridge.

O
\
(<O
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(@ e el el e e P~ —— |

PatientID [12345678 |

sample ID [abcdefgh |

Name Version

Select Assay I Xpert Xpress Flu 1 v ‘

Select Module | A1 v
Reagent Lot ID* Expiration Date* Cartridge SIN* Q

Test Type I Specimen - |

r~
Sample Type |Other v| Other Sample Type | L )|

Notes t

| StartTest | | ScanCartridge Barcode | cel |

. I % v

Figure 2. GX Dx Createslest Window
7. Click Start Test (GeneXpert Dx) or Submit (Infinity). Type yo ssword in the dialog box that appears.

8. For the GeneXpert Infinity System, place the cartridge on veyor belt. The cartridge will be automatically loaded,
the test will run, and the used cartridge will be placed4int waste container.

or

For the GeneXpert Dx Instrument: V4

b. Close the door. The test starts and light stops blinking. When the test is finished, the light turns off.
c. Wait until the system releasgssthe door*lock before opening the module door and removing the cartridge.
9. Dispose of used cartridges in t @ opriate specimen waste container according to your institution's standard practices.

14 Viewin%“@’rinting Results

This section lists t teps for viewing and printing results. For more detailed instructions on how to view and print the
results, see the rt Dx System Operator Manual or the GeneXpert Infinity System Operator Manual depending upon
the instrumentalise

a. Open the instrument module door \»%ﬂinking green light and load the cartridge.
ee

e Click w Results icon to view results.
o & mpletion of the test, click the Report button of the View Results window to view and/or generate a PDF

\0 file.

O\ 15 Quality Control

15.1 Built-in Quality Controls
Each test includes a Sample Processing Control (SPC) and a Probe Check Control (PCC).

e Sample Processing Control (SPC)—Ensures the sample was processed correctly. The SPC is an Armored RNA®
control that is included in each cartridge to verify adequate processing of the sample. The SPC verifies that release of
RNA from the influenza viruses has occurred if the organism is present and verifies that the specimen processing is
adequate.

Xpert® Xpress Flu 9
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Additionally, this control detects specimen-associated inhibition of the RT-PCR and PCR reactions. 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.

The test result is INVALID if all targets are reported negative and the SPC does not meet the validated acceptance

criteria.

Probe Check Control (PCC, QC1, QC2)—Before the start of the PCR reaction, the GeneXpert Instrument System

measures the fluorescence signal from the first PCC (QC1 and QC2) performed before the reverse transcription step.

QCI1 checks for the presence of the EZR bead and QC2 checks for the presence of the TSR bead. The second PCC
(Flu A 1, Flu A 2, Flu B, and SPC) is performed after the reverse transcription step and before PCR begins. The PCC
monitors bead rehydration, reaction tube filling, probe integrity, and dye stability. The PCC passes if it meets the

validated acceptance criteria. If any of the PCC criteria fail, the test results in an ERROR.

as applicable.

External Controls—External controls may be used in accordance with local, state and federal accrediting

N

O

16 Interpretation of Results

The Xpert Xpress Flu test has two channels (Flu A 1 and Flu A 2) to detect most influenza A st
detected by the Xpert Xpress Flu test are reported as Flu A POSITIVE. The Xpert Xpres

A 1 or Flu A 2 channel to be positive in order for a Flu A POSITIVE test result to be
possible test results for Flu A.

Table 1. Possible Test Results for Flu A for Flu A 1 F’QZ Channels

% influenza A strains

quires either the Flu

Flf't
r@&‘able 1 below lists all the

Flu A Test Result Flu A 1 Channel Flu A 2 Channel

0

POS POS/NEG
Flu A POSITIVE
POS/ POS
Flu A NEGATIVE N NEG

System from measured fluorescent signals and ed calculation algorithms and are clearly shown in the

View Results

The results reported from testing with the Xpert Xpr;s m test are interpreted automatically by the GeneXpert Instrument

window. All the possible results are shown in

Table 2. All Posn:al Test Results for the Xpert Xpress Flu test

Result Text 1 Flu A 2 Flu B SPC
Flu A POSITIVE: POS POS/NEG POS POS/NEG
Flu B POSITNE POS/NEG POS
2,
FluAN ;
Flu B M NEG NEG POS POS/NEG
Flu ANEGATIVE;
'{B NEGATIVE NEG NEG NEG POS
N
QU INVALID NEG NEG NEG NEG
ERROR NO RESULT NO RESULT NO RESULT NO RESULT
NO RESULT NO RESULT NO RESULT NO RESULT NO RESULT

See Table 3 and Figure 3 through Figure 9 for specific examples and to interpret test result statements for the
Flu test.

Xpert Xpress
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Table 3. Xpert Xpress Flu test Results and Interpretation

Result

Interpretation

Flu A POSITIVE;
Flu B NEGATIVE

See Figure 3.

Flu A target RNA is detected; Flu B target RNA is not detected.

e The Flu A target has a Ct within the valid range and endpoint above the
threshold setting.

e SPC — NA (not applicable); SPC is ignored because the Flu A target

e Probe Check — PASS; all probe check results pass.

Flu A NEGATIVE;

amplification may compete with this control. *

Flu A target RNA is not detected; Flu B target RNA is detected.

Flu B POSITIVE?
See Figure 5.

Flu B POSITIVE e The Flu B target has a Ct within the valid range and endpoin@e the
See Figure 4. threshold setting.
e SPC — NA (not applicable); SPC is ignored because% target
amplification may compete with this control
e Probe Check — PASS; all probe check results pa
Flu A POSITIVE; cted.

Flu A target RNA is detected; Flu B target RI\%

e The Flu A target has a Ct within the vali
threshold setting.

e The Flu B target has a Ct withi
threshold setting.

e SPC — NA (not applicable); SP
target amplification may

e Probe Check — PAS%II p

and endpoint above the

‘ range and endpoint above the

gnored because the Flu A and Flu B
te with this control.

e check results pass.

Flu A NEGATIVE;
Flu B NEGATIVE

Flu A target RNA i ggted; Flu B target RNA is not detected.
e FluAandFl t RNAs are not detected.

See Figure 6. e SPC — PASS; SPC has a Ct within the valid range and endpoint above the
threshold sﬁting.
e Pr eck — PASS; all probe check results pass.
INVALID SP(@n meet acceptance criteria. Presence or absence of the target
See Fi 7 ‘ annot be determined. Repeat test according to the instructions in
ee rigure 7. ection 17.2, Retest Procedure.
ERROR Q Presence or absence of Flu A and/or Flu B target RNA cannot be determined.
. Repeat test according to the instructions in Section 17.2, Retest Procedure.
See Figure 8. .

e FluA-NORESULT
e FluB - NO RESULT
e SPC - NO RESULT
e Probe Check — FAIL*; all or one of the probe check results fail.

* If the probe check passed, the error is caused by the maximum pressure limit
exceeding the acceptable range or by a system component failure.

X

Presence or absence of Flu A and/or Flu B target RNA cannot be determined.
Repeat test according to the instructions in Section 17.2, Retest Procedure. A
NO RESULT indicates that insufficient data were collected. For example, the
operator stopped a test that was in progress or a power failure occurred.

Flu A - NO RESULT
Flu B — NO RESULT
SPC — NO RESULT
Probe Check — NA (not applicable)

a Note: Because the incidence of co-infection with Influenza A and Influenza B viruses is low, it is recommended that specimens
undergo repeat testing if nucleic acids from both analytes are detected in a single specimen. Repeat test according to the
instructions in Section 17.2, Retest Procedure.

Xpert® Xpress Flu
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Flu A POSITIVE;
Flu B NEGATIVE

NN

v/
[vi[Z]
[ [2]
v 2]
L'_
.

P,

Flu A NEGATIVE;
Flu B POSITIVE

EIRIRIRIRIE
INNNNNN

Q Figure 4. Xpert Xpress Flu US-IVD: An Example of a Positive Result for Flu B
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| TestResuit

lu A POSITIVE;
lu B POSITIVE

||For In Vitro Diagnostic Use Only.

10

20

4
Leg
500 Vi [/] FluAd Raigary| -
- L
400 | T rEmary
; Primary
3 [vi 1; Primary
@ 300 [/] ac2; Primary
>
3 200 @
w
100
0 A

Cycles
Figure 5. Xpert Xpress Flu US-IVD: An Example @ositive Result for Flu A and Flu B
Because the incidence of co-infection with Influenza A and B viruses is low, it is recommended that specimens
undergo repeat testing if nucleic acids from both analytes cted in a single specimen. Repeat test according to the
instructions in Section 17.2, Retest Procedure.
| TestResult [FHYTENITE
: lu B NEGATIVE *
N
For In Vitro Diagnostic Use Only.
Legend
500 Vi[/] Flu A 1; Primary [+
[vI | /| Flu A 2; Primary
400 [v |.~| Fiu B; Primary
[vi || SPC; Primary
Vi [/] QC1; Primary
% [vi|/| QC2; Primary
@00
100
0
10 20 30 40
Cycles
Figure 6. Xpert Xpress Flu US-IVD: An Example of a Negative Result for Flu A and Flu B
13
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b1
wi[Z]
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Vi [£] N
[;‘l_
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Figure 7. Xpert Xpress Flu US-IVD: An Exa%of an Invalid Result

Q Figure 8. Xpert Xpress Flu US-IVD: An Example of an Error
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(<O

TestResut [ToTET

For In Vitro Diagnestic Use Only

S
60
oot A O\\QJ
<
00&

Figure 9. Xpert Xpress Flu US-IVD: %ample of a No Result

"

17 Retests O

/
cat the test according to the instructions in Section 17.2, Retest

17.1 Reasons to Repeat the Test
If any of the test results mentioned below \,

Procedure. é

e Because the incidence of co-in with Influenza A and Influenza B viruses is low, it is recommended that specimens
undergo repeat testing if nucleic a€ids from both analytes are detected in a single specimen. Repeat test according to the
instructions in Section 17@test Procedure.

e An INVALID resulf i ¢$ that the control SPC failed. The sample was not properly processed, PCR is inhibited, or
the sample was n&n y collected.
o An ERROR r% 1d be due to, but not limited to, Probe Check Control failed or the maximum pressure limits were

exceeded.
e ANO I@ indicates that insufficient data were collected. For example, the operator stopped a test that was in
progréss oma power failure occurred.

qz:SRetest Procedure

Xr retest of an indeterminate result or a result indicating co-infection, use a new cartridge (do not re-use the cartridge). Use

300 pL of the left over specimen from the original transport medium tube.
1. Remove a new cartridge from the kit box.
2. Mix the specimen by inverting the Xpert Viral Transport Medium or the Copan UTM tube five times.

3. Open the cartridge lid. Use a clean 300 pL transfer pipette (supplied) to transfer 300 pL of the sample to the chamber by
expressing the fluid into the large opening in the cartridge (Figure 1).

4. Close the cartridge lid.

5. Start the test according to instructions in Section 13.2, Starting a New Test.

Xpert® Xpress Flu 15
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18 Limitations

The performance of the Xpert Xpress Flu test was validated using the procedures provided in this package insert only.
Modifications to these procedures may alter the performance of the test.

Results from the Xpert Xpress Flu test should be interpreted with other laboratory and clinical data available to the

clinician.

Erroneous test results might occur from improper specimen collection; failure to follow the recommended sample

collection, handling, and storage procedures; technical error; sample mix-up; or because the number of organisms in

the specimen is too low to be detected by the test. 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 influenza virus infection and should not be used as the sole basis for treat orQr
patient management decisions.

Results from analytical studies show potential for competitive inhibition in specimens with both inﬂuer@ an
influenza B viruses present. However, numerous studies have shown that infections with combinations ly these
specific viruses (Flu A and Flu B) occur in <1.6% of patients.%10:11

The Xpert Xpress Flu test uses EAT. In the event of a mixed Flu A and Flu B infection, the tar; \ ¢ higher titer of
the two infections may be reported as POSITIVE and the lower titer target may be reported ATIVE.

Results from the Xpert Xpress Flu test should be correlated with the clinical history, epi ﬁ ical data, and other data
available to the clinician evaluating the patient. F&

Viral nucleic acid may persist in vivo, independent of virus viability. Detection of t*target(s) does not imply that
the corresponding virus(es) are infectious or are the causative agents for clinical toms.

This test has been evaluated for use with human specimen material only. ‘ z

If the virus mutates or there are other sequence changes in the target region,

be detected less predictably.

Positive and negative predictive values are highly dependent on psevalénCe. The test performance was established during
the 2015-2016 influenza season for NP swab specimens and dysi e 2016-2017 influenza season for NS specimens.
The performance may vary depending on the prevalence o erent viruses and population tested.

This test is a qualitative test and does not provide the q e value of detected organism present.

enza virus may not be detected, or may

This test has not been evaluated for patients w1th0ut signs and symptoms of influenza infection.

This test has not been evaluated for monitoring ent of influenza infection.

This test has not been evaluated for screeni od or blood products for the presence of influenza.

This test cannot rule out diseases caused b bacterial or viral pathogens.

The effect of interfering substances b en evaluated for those listed within the labeling. Interference by
substances other than those described ead to erroneous results.

Cross-reactivity with respiratory tract 8fganisms other than those described herein can lead to erroneous results.

This test has not been evaluat@mmunocompmmised individuals.

Recent patient exposureto @]1 t® or other live attenuated influenza vaccines may cause inaccurate positive results.
Although this test has wn to detect A/HINT1 (pre-2009 pandemic), A/H7N9 (detected in China in 2013) and A/
H3N2v viruses cul posmve human respiratory specimens, the performance characteristics of this device with
clinical specime re positive for the A/HIN1 (pre-2009 pandemic), A/H7N9 (detected in China in 2013) and A/
H3N2v virus ¢'hot been established.

This test 15& tended to differentiate Influenza A subtypes or Influenza B lineages. If differentiation of specific
inflyen pes and strains is needed, additional testing, in consultation with state or local public health departments,
is re
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19 Expected Values

The Xpert Xpress Flu NP swab clinical study included a total of 1139 prospectively collected fresh specimens and 912
consecutively collected, frozen specimens. The number and percentage of cases positive for one or more of influenza A and
influenza B, as determined by the Xpert Xpress Flu test, are shown by age category in Table 4.

Table 4. Number and Percent of Specimens by Age Range

Flu A FluB
Number of

Age Group Patients % of Total | Nymber of Positivi Number of o

h ositivity e Posit

Positives Positives o~

<5 years 360 17.6% 25 7.0% 17 wo
6-21 years 225 11.0% 18 8.0% 30 13.3%
22.59 years 729 35.5% 52 7.1% RAZ RS
>60 years 736 35.9% 32 4.3% r{g\ 3.0%

Unknown 1 <0.1% 0 0 XW 0
Total 2051 100% 127 6.2%0." 95 4.6%

AN
The Xpert Xpress Flu NS clinical study included a total of 1598 prospectively Sﬂgcted fresh specimens for evaluation of
influenza A and influenza B detection.

The number and percentage of cases positive for one or more of inﬂ%A and influenza B in NS specimens as determined
by the Xpert Xpress Flu test are shown by age category in Tables.

Table 5. Age Group Flu A and Flu B POSIS Xpert Xpress Flu test — NS Specimens

N FluA Flu B
Age Group | Number of % of Tot =

(years) Patients ool lo Number of | Positivity | Numberof | Positivity

Positives Rate Positives Rate

<5 604 8 67 1.1% 26 4.3%

6-21 273 1% 65 23.8% 26 9.5%

22-59 554 (N 34.7% 58 10.5% 19 3.4%

>60 86 | 105% 30 18.0% 3 1.8%

Total @X@S 100% 220 14.0% 74 4.6%
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20 Performance Characteristics

20.1 Clinical Performance

Performance characteristics of the Xpert Xpress Flu test were evaluated at eleven institutions in the U.S. during the

2015-2016 influenza season for NP swab specimens and at fourteen institutions in the U.S. during the 2016-2017 influenza
season for NS specimens. Due to the low prevalence of influenza viruses and the difficulty in obtaining fresh influenza

positive specimens, the NP swab specimen population for this study was supplemented with consecutively collected, frozen %

specimens.
Specimens were collected from the following:

e Individuals exhibiting signs and symptoms of respiratory infection who provided informed consent for the @n ofa

NP or NS swab specimen.

e Individuals with signs and symptoms of respiratory infection and whose routine care called for collecti@NP swabs
or NS specimens for influenza testing. For eligible subjects, aliquots of leftover specimens were ob, r testing with
the Xpert Xpress Flu test and reference testing, and patient management continued at the site 1\ andard practice.

directional

The Xpert Xpress Flu test performance was compared to FDA-cleared molecular comparator as
S ere discrepant, and is

sequencing was performed on specimens where the Xpert Xpress Flu test and the compar

provided for informational purposes only. Q

20.2 Overall Results — NP Swab Specimens ( ’

A total of 2051 NP swab specimens were tested for influenza A and influepza B by the Xpert Xpress Flu test and the
comparator assay. Of the 2051 NP swab specimens, 1139 were fresh, pro%‘«ely collected and 912 were consecutively
collected frozen specimens.

For the fresh, prospectively collected NP swab specimens, th p@press Flu test demonstrated a PPA and NPA of 94.6%
and 99.4%, detection of influenza A respectively; and 100. .3% for influenza B, respectively (Table 6).

For the consecutively collected, frozen NP swab specimens, th® Xpert Xpress Flu test demonstrated a PPA and NPA of
100.0% and 98.0% for the detection of influenza A, respftively; 100.0% and 99.0% for influenza B, respectively (Table 6).

For the combined dataset, the Xpert Xpress Flu onstrated a PPA and NPA of 98.1% and 98.8% for the detection of
influenza A, respectively; 100.0% and 99.1% Q uehza B respectively (Table 6).

The NP clinical study was conducted ug @ e Xpert Xpress Flu/RSV ADF v1. The data shown in Table 4 in Section 19 and
Table 6 in Section 20 represent a re-ana of the same data using Xpert Xpress Flu ADF v3. The re-analysis did not result
in any significant changes to the cligmigal study results.

.\O
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Table 6. Xpert Xpress Flu test Performance on NP Swab Specimens

SP?;::‘*“ Target | n TP FN N FP | PPA(95%CI) | NPA (95% Cl)
94.6% 99.4%
a b
FluA | 1139 | 35 2 1095 | 7 (82.3-985) | (98.7-99.7)
Fresh
100.0% 99.3%
C
FuB | 1139 | 42 0 1089 | 8 (91.6-100.0) | (98.6-99.6) .
-~
100.0% 98.0%
d
Frozen FuA | 912 68 0 827 | 17 (947-1000) | (96679 s
Consecutively M
Collected e 100.0% o
FuB | 912 36 0 867 9 (90.4 - 100.0) @1-99.5)
98.1% \U 98.8%
f
FluA | 2051 | 103 2a 1922 | 24 (93_3-9% (98.2 - 99.2)
Combined
o 99.1%
. .
FluB | 2051 78 0 1956 | 17 0.0) | (98.:6-995)

a Testing results by sequencing: 2 of 2 were Flu A Negative.
b Testing results by sequencing: 3 of 7 were Flu A Positive; 3 of 7 were Flu A@/e; 1 of 7 insufficient specimen for sequencing.
¢ Testing results by sequencing: 6 of 8 were Flu B Positive; 1 of 8 were Flu B ive; 1 of 8 insufficient specimen for sequencing.

d Testing results by sequencing: 7 of 17 were Flu A Positive; 7 of 17 we Negative; 3 of 17 insufficient specimen for
sequencing.
e Testing results by sequencing: 7 of 9 were Flu B Positive; 0 oqu B Negative; 2 of 9 insufficient specimen for sequencing.

f Testing results by sequencing: 10 of 24 were Flu A Positivé 1 @ 4 were Flu A Negative; 4 of 24 insufficient specimen for
sequencing.
9 Testing results by sequencing: 13 of 17 were Flu B Positiyg; 1 of 17 were Flu B Negative; 3 of 17 insufficient specimen for
sequencing.
/

swab specimens that were tested. The results of this testing were analyzed
test demonstrated a PPA and NPA of 100% and 97.8%, for influenza A,
) respectively.

In addition, there were 98 pre-selected frozen
separately and are as follows: the Xpert X;x
respectively; and 100% and 96.6% for i@

20.3 Overall Result —QSpecimens

A total of 1598 prospectivg lected fresh NS specimens were tested for influenza A and influenza B by the Xpert Xpress

Flu test and the compatata ay.
The Xpert Xpress t8spdemonstrated a PPA and NPA relative to the reference method of 98.9% and 97.6%, for detection
nd 98.4% and 99.3% for Flu B, respectively (Table 6).

of Flu A, respecti
The NS cli @y was conducted using the Xpert Xpress Flu/RSV ADF v1. The data shown in Table 5 in Section 19 and
Table 7 ip n 20 represent a re-analysis of the same data using Xpert Xpress Flu ADF v3. The re-analysis did not result
in @ 1cant changes to the clinical study results.

O
\
(<O
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Q Confirmed LoD Probit (TCIDso/mL)

Table 7. Xpert Xpress Flu test Performance on NS Specimens

Sp?;;“;e" Target| n TP FN ™ FP PPA (95% CI) | NPA (95% Cl)
98.9% 97.6%
a b
FluA | 1598 | 186 2 1376 | 34 (96.2.99.7) (96.6-98.3)
NS
[v) 0,
FuB | 1598 | 63 1° 1523 | 49 98.4% 99.3%

(91.7-99.7) (98.7-99.6) *

a Discrepant Testing: 1 of 2 Flu A NEG; 1 of 2 Flu A POS.

b Discrepant Testing: 16 of 34 Flu A NEG; 11 of 34 Flu A POS; 7 of 34 inconclusive.
¢ Discrepant Testing: 1 of 1 inconclusive.

d Discrepant Testing: 5 of 11 Flu B POS; 6 of 11 inconclusive.

Of the Xpert Xpress Flu test runs performed with eligible NP swab and NS specimens, 97.8% (3594/3

specimens were successful on the first attempt. The remaining 80 specimens gave indeterminate r e ﬁrst attempt
(39 ERROR, 32 INVALID, and 9 NO RESULT). The initial indeterminate rate was 2.2% (80/3 h the 95% CI
1.8-2.7%. Sixty of the 80 indeterminate cases were retested, of which 54 yielded valid results peat testing; 20

specimens were not retested. The overall rate of test success was 99.3% (3648/3674). The\ | indeterminate rate after
retesting was 0.7% (26/3674) with 95% CI 0.5-1.0%.

. O
21 Analytical Performance C)

21.1 Analytical Sensitivity (Limit of Detect&'

Studies were performed to determine the analytical limit of det oD) of the Xpert Xpress Flu test with two lots of
reagents across three testing days. The higher LoD observe ain and per lot as determined by probit analysis was
selected for verification. Verification of the estimated LoD claiim was performed on one reagent lot across a minimum of

three testing days. LoD was established using two in uerffa A H3N2 strains, two influenza A 2009 HIN1 strains and two
influenza B strains. Viruses were diluted into nxj ooled NP swab and NS clinical matrix for testing. The LoD is

defined as the lowest concentration (tissue cult ive dose, TCIDso/mL) at which 19 of 20 replicates were positive.
Each strain was tested in replicates of 20 per €oncentration of virus in NP swab and NS clinical matrix. The LoD values for
each strain tested are summarized in Ta @ able 9, and Table 10.

The LoD study was originally conducted Bsihg the Xpert Xpress Flu/RSV ADF vl1. The data shown in Table 8, Table 9, and
Table 10 represent a re-analysis o me data using Xpert Xpress Flu ADF v3. The re-analysis had no effect on the test
LoD for any of the 1nﬂuenza s@ sted.

&' . Confirmed LoD (TCIDsg/mL): Influenza A 2009 H1N1

Confirmed LoD Probit (TCIDso/mL)
Vi Strain - -
P NP Swab Matrix NS Matrix
InfluBng3A/California/7/2009 0.02 0.02
gnza A/Florida/27/2011 0.04 0.04

Table 9. Confirmed LoD (TCIDs¢/mL): Influenza A H3N2

Virus Strain
NP Swab Matrix NS Matrix
Influenza A/Perth/16/2009 0.01 0.01
Influenza A/Victoria/361/2011 0.75 0.21
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Table 10. Confirmed LoD (TCID5s¢/mL): Influenza B

Confirmed LoD Probit (TCIDs¢/mL)
Virus Strain
NP Swab Matrix NS Matrix
Influenza B/Mass/2/2012 0.40 0.07
Influenza B/Wisconsin/01/2011 0.19 0.17

21.2 Analytical Specificity (Exclusivity) Q

The analytical specificity of the Xpert Xpress Flu test was evaluated by testing a panel of 44 cultures cons@ 6 viral,
26 bacterial, and two yeast strains representing common respiratory pathogens or those potentially eneguntefed#in the nasal
passage and nasopharynx. Three replicates of each bacterial and yeast strain were tested at concentratiéisof > 1 x 106 CFU/
mL with the exception of one strain that was tested at 1 x 105 CFU/mL (Chlamydia pneumoniae). plicates of each
virus were tested at concentrations of > 1 x 105 TCIDso/mL. The analytical specificity was 1 Its are shown in

Table 11.
Table 11. Analytical Specificity of the Xpert Xpress%Q
Organism Concentration o) Result
|nfh@/ Influenza B
No Template Control N/A N NEG
Adenovirus Type 1 1.12E+06 TCIDsg/mL \ %EG NEG
Adenovirus Type 7 1.87E+05 TCID5¢/mL - NEG NEG
Human 2.85E+05 TCIDso/m NEG NEG

coronavirus OC43

L
Human
coronavirus 229 1-00E+06(£§50/mL NEG NEG

Cytomegalovirus 1 Q\CIDsOImL NEG NEG
Echovirus 3.\4.5’07 TCIDsg/mL NEG NEG
Enterovirus \ .55E+05 TCID5o/mL NEG NEG
Epstein Barr \Af{s\\a 7.16E+07 TCIDso/mL NEG NEG
HSV (b." 8.90E+05 TCIDsy/mL NEG NEG
28ies’ 6.31E+05 TCIDsg/mL NEG NEG
A J
man 1.00E+05 TCIDso/mL NEG NEG
neumovirus
\\\ Mumps virus 6.31E+06 TCIDsg/mL NEG NEG
A3

K _ Human 1.15E+06 TCIDsg/mL NEG NEG

O parainfluenza Type 1
Q _ Human 6.31E+05 TCIDso/mL NEG NEG

parainfluenza Type 2
_ Human 3.55E+06 TCIDsg/mL NEG NEG

parainfluenza Type 3
Rhinovirus Type 1A 1.26E+05 TCIDgo/mL NEG NEG
Acinetobacter baumannii 1.00E+06 CFU/mL NEG NEG
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N

Organism Concentration Result
Influenza A Influenza B
Burkholderia cepacia 3.30E+06 CFU/mL NEG NEG
Candida albicans 3.20E+06 CFU/mL NEG NEG
Candida parapsilosis 3.00E+06 CFU/mL NEG NEG
Bordetella pertussis 3.30E+06 CFU/mL NEG NEG *
Chlamydia pneumoniae 1.00E+05 CFU/mL NEG NEG ’Q
Citrobacter freundii 3.30E+06 CFU/mL NEG NEG r ‘\>
Corynebacterium sp. 3.30E+06 CFU/mL NEG NE V
Escherichia coli 1.00E+07 CFU/mL NEG N,ib
Enterococcus faecalis 1.30E+06 CFU/mL NEG W
Haemophilus influenzae |  1.00E+06 CFU/mL NEG P O\'EG
Lactobacillus reuteri 1.00E+06 CFU/mL NEG ‘\\) NEG
Legionella spp. 1.00E+06 CFU/mL NEG f$“ NEG
Moraxella catarrhalis 1.00E+07 CFU/mL NEG C)V NEG
b e"fg’&‘;‘s’f's";:cmen g | 1:00E+08 CFUML %R NEG
"p”ggﬁﬁ,}’iﬁgz 1.00E+06 CFU/ML \IEG NEG
Neisseria meningitidis 2.15E+06 CFU/mL NEG NEG
Neisseria mucosa 1.00E+07 CFU/n‘1L V4 NEG NEG
Propionibacterium acnes | 2.40E+07 CRWaly, NEG NEG
P Z‘Z‘r’ggﬁggjs 3.70@ Vil NEG NEG
Si‘:’)’fgg’éﬁ]"/‘i"‘gﬁ; sl er;’S @Eme CFU/mL NEG NEG
Staphylococeus ‘*\Q.;oaoe CFU/mL NEG NEG
epidermidis \
SLZ’ZL{Z;%Q‘O 4.00E+06 CFU/ML NEG NEG
Streptc;cope*&&alactiae 3.50E+06 CFU/mL NEG NEG
\ ¥ ronice 1.00E+06 CFU/mL NEG NEG
Stre :)coccus pyogenes 1.00E+07 CFU/mL NEG NEG
\f%treptococcus salivarius 1.00E+07 CFU/mL NEG NEG
Streptococcus sanguinis 3.10E+06 CFU/mL NEG NEG
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21.3 Analytical Reactivity (Inclusivity)

The analytical reactivity of the Xpert Xpress Flu test was evaluated against multiple strains of influenza A HIN1 (seasonal
pre-2009), influenza A HIN1 (pandemic 2009), influenza A H3N2 (seasonal), avian influenza A (HSN1, HSN2, H6N2,
H7N2, H7N3, H2N2, H7N9, and HON2) and influenza B (representing strains from both Victoria and Yamagata lineages)

at levels near the analytical LoD. A total of 48 strains comprised of 35 influenza A viruses and 13 influenza B strains were
tested in this study with the Xpert Xpress Flu test. Three replicates were tested for each strain. All Flu strains tested positive
in all three replicates, except for one Flu A HINT strain (A/New Jersey/8/76), which tested positive in 2 of 3 replicates at 0.1
TCIDso/mL. Results are shown in Table 12.

Predicted cross reactivity from in silico analyses showed 100% sequence homology for additional pHINT strains.

Table 12. Analytical Reactivity (Inclusivity) of the Xpert Xpress Flu test

Q%

Virus Strain Con-clz-:;%:;tion Res%
Flu A 2> luB
No Template Control n/a NEG\ NEG
Influenza A A/swine/lowa/15/30 0.1 TCID5¢/mL P?O‘ NEG
(p:g‘::og) A/WS/33 0.1 TCIDse/mL % NEG
AIPR/8/34 0.1 TCIDso/mL_ D’ons NEG
A/Mal/302/54 0.1 TCID5¢/mL ) POS NEG
A/Denver/1/57 0.1TC L POS NEG
A/New Jersey/8/76 %@Dm/mL POS NEG
A/New Caledonia/20/1999 | ‘XJJCID;,O/mL POS NEG
A/New York/55/2004 . 0.1 TCID5o/mL POS NEG
A'Soloman Island/3! 06 | 0.1TCIDsy/mL POS NEG
AlTaiwan/4a[06, 0.1 TCIDsg/mL POS NEG
A/Bris€r$)07 0.1 TCID5¢/mL POS NEG
Influenza A A/Ne/ /02/2009 0.1 TCID5¢/mL POS NEG

H1N1 N

(pdm2009) | . lorado/14/2012 0.1 TCIDso/mL POS NEG
Washington/24/2012 0.1 TCID5o/mL POS NEG
Influenza b’ A/Aichi/2/68 2.0 TCID5o/mL POS NEG
(Sel-;3N§ A/Hong Kong/8/68 2.0 TCIDso/mL POS NEG
5\ A/Port Chalmers/1/73 2.0 TCIDsg/mL POS NEG
\Q A/Hawaii/15/2001 2.0 TCID5¢/mL POS NEG
K \ A/Wisconsin/67/05 2.0 TCID5p/mL POS NEG
O A/Brisbane/10/2007 2.0 TCID5¢/mL POS NEG
Q A/Minnesota/11/2010 (H3N2)v 2.0 TCIDs/mL POS NEG
A/Indiana/08/2011 (H3N2)v 2.0 TCID5¢/mL POS NEG
AlTexas/50/2012 2.0 TCIDsg/mL POS NEG
inflﬁ\:::a A Hunan/7g/5d/L2K(:)IE)/2 (H5N1) < 1pg/L® POS NEG
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Q ¢ Known Victoria lineage.
d Known Yamagata lineage.

Virus Strain ConI:Lgt‘:;tion Flu A i FluB
Hubei/glzc;}gggz/(Han < Tpg/uL POS NEG
A/Anhui/01/2005 (H5N1) < 1pg/uL POS NEG

Honglgc?np;n1ec?36z\3l\/lgggee{|-eigN1 ) < Tpg/uL POS NEG *
A/mallard/W1/34/75 (H5N2) < 1pg/uL POS NEG Q
Alchicken/CA431/00 (HEN2) < 1pg/pL POS NE((._‘€>

N4
LTC—10-8;7/2§/C1KS§43 (H7N2) < 1pg/uL POS o
NJ/1 5/3:3%r1§/‘;e4néH7N3) < 1pg/L POS \§ EG
A/Anhui/1/2013 (H7N9) N/AD P KCD NEG
A/Shanghai/1/2013 (H7N9) N/Ab F Y NEG
s | v [ | e
A/Mallard/NY/6750/78 (H2N2) < 1pg/uL POS NEG
Influenza B B/Lee/40 1.0 T&%/r@ NEG POS
B/Allen/45 107G DL NEG POS
B/GL/1739/54 TCIDso/mL NEG POS
B/Maryland/1/59 7 1.0 TCIDsg/mL NEG POS
B/Panamalasiogon, )| 10 TCIDsymL NEG POS
B/Horida/@ N 1.0 TCIDsg/mL NEG POS
B/FWMGC 1.0 TCIDsy/mL NEG POS
. Eﬁ@\a‘/omsd 1.0 TCIDgg/mL NEG POS
ong Kong/5/72 1.0 TCIDgo/mL NEG POS
/Wisconsin/01/20109 1.0 TCIDso/mL NEG POS
K B/Malaysia/2506/04¢ 1.0 TCIDsp/mL NEG POS
g\o B/Taiwan/2/62 1.0 TCIDso/mL NEG POS
\0 B/Brisbane/60/2008¢ 1.0 TCIDgo/mL NEG POS

N

Purified viral RNA in simulated background matrix was used for avian influenza A viruses due to biosafety regulations.

Inactivated avian influenza A (H7N9) viruses without viral titer was diluted 100,000 fold in simulated background matrix and tested
due to biosafety regulations.
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21.4 Interfering Substances Study

In a non-clinical study, potentially interfering substances that may be present in the nasal passage and the nasopharynx

were evaluated directly relative to the performance of the Xpert Xpress Flu test. Potentially interfering substances in the
nasal passage and nasopharynx may include, but are not limited to: blood, nasal secretions or mucus, and nasal and throat
medications used to relieve congestion, nasal dryness, irritation, or asthma and allergy symptoms, as well as antibiotics

and antivirals. Negative samples (n = 8) were tested per each substance to determine the effect on the performance of the
sample processing control (SPC). Positive samples (n = 8) were tested per substance with six influenza (four influenza A and

and negative simulated nasal matrix controls. The simulated nasal matrix consisted of 2.5% (w/v) porcine mucin, 1%

two influenza B) strains spiked at 3X the analytical LoD determined for each strain. All results were compared to positivz

human whole blood in 0.85% sodium chloride (NaCl) formulated in 1x PBS solution with 15% glycerol, which wa
diluted 1:5 in UTM. The evaluated substances are listed in Table 13 with active ingredients and concentrations t

replicates were identified correctly using the Xpert Xpress Flu test.

wh.
None of the substances caused interference of the test at the concentrations tested in this study. All positive@ﬁive

Table 13. Potentially Interfering Substances in the Xpert Xpress Flu tesé

o 4

Substance/Class

Description/Active Ingredient

Con

n Tested

Control

Simulated nasal matrix

L ¢

0% (v/v)

Beta-adrenergic bronchodilator

Albuterol Sulfate

¥ 0.83 mg/mL
_@ivalent to 1 dose per day)

Blood

Blood (Human)

C

2% (vIv)

BD™ Universal Viral

Transport System Transport Medi‘@. 100% (v/v)
Remel M4® TranspoW 100% (V/v)
Remel M4RT® Tr@édia 100% (viv)
Remel M5® Tyn&ort Media 100% (viv)
Remel M6® \\X 'I:ransport Media 100% (v/v)
Throat lozenges, oral \aanzocaine, Menthol 1.7 mg/mL

anesthetic and analgesicf\’
Mucin A -

Purified Mucin protein (Bovine
or porcine submaxillary gland)

2.5% (wiv)

Antibiotic, nasal‘o@t

Mupirocin

10 mg/mL

Sodium Chloride (0.65%)

15% (v/v)

Saline N@ay

| Spray

Oxymetazoline, 0.05%

15% (v/v)

\J
AneLrQ
W asal Drops

Phenylephrine, 0.5%

15% (vIv)

s‘mu Anti-viral drugs

Zanamivir

7.5 mg/mL

Tobramycin

4 pg/mL

\Nntibacterial, systemic
\‘

Zicam Nasal Gel

Luffa opperculata, Galphimia
glauca, Histaminum
hydrochloricum Sulfur

15% (w/v)

Nasal corticosteroid

Fluticasone Propionate

5 pg/mL
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21.5 Carry-over Contamination Study

A study was conducted to demonstrate that single-use, self-contained GeneXpert cartridges prevent carry-over
contamination of negative samples when if preceded by very high positive samples in the same GeneXpert module. The
study consisted of a negative sample processed in the same GeneXpert module immediately following a very high influenza
A sample (A/Victoria/361/2011, 2x107 TCIDso/mL) spiked into a simulated nasal matrix. This testing scheme was repeated
20 times for a total of 41 runs resulting in 20 positive and 21 negative specimens. All 20 positive samples were correctly
reported as Flu A POSITIVE; Flu B NEGATIVE. All 21 negative samples were correctly reported as Flu A NEGATIVE,;

Flu B NEGATIVE. *

21.6 Fresh vs Frozen Sample Equivalency Study

Fresh and frozen specimen equivalency in the Xpert Xpress Flu test was evaluated by testing individual inﬂuen@ns at
three different concentrations representing low positives (2X LoD), moderate positives (5X LoD), and highyposit (10X
LoD) in pooled negative NP swab or pooled negative NS clinical matrix. Negative samples consisted of p i
NP swab or pooled negative NS clinical matrix only. Fresh and frozen specimen equivalency was dete
seasonal Flu A H3N2 strain (A/Victoria/361/2011) and one Flu B strain (B/Mass/2/2012). Replic X{ ere tested for
each specimen type and concentration. All positive and negative specimens were tested fresh, aff eeze-thaw cycle,

and after two freeze-thaw cycles. There was no difference in the performance of the Xpert Xp, test between fresh
virus dilutions and two sequential freeze thaw cycles for positive and negative samples. A itive and negative replicates
were correctly identified using the Xpert Xpress Flu test. Q

21.7 Competitive Interference Study

Competitive interference of the test caused by the presence of two targets amthe Xpert Xpress Flu test was evaluated by
testing individual influenza strains near the LoD in the presence of iffer%]uenza strains at a higher concentration in

a simulated background matrix. Analytical competitive interference assessed using one (1) seasonal Flu A H3 strain
(H3/Victoria/361/2011) at 0.8 TCIDso/mL and one (1) Flu B ass/2/2012) at 0.45 TCIDs¢/mL; the strains were
tested in the presence of competing strains at either 1 x 102 0 or 1 x 103 TCIDso/mL. Replicates of 20 were tested
for each target strain and each competitive strain combinatio normal binomial distribution with 20 replicate samples
at LoD is between 17 and 20 positive results based on the binorhial distribution with N=20, p=0.95 (X~Bin(20,0.95)).
Therefore, sets of 20 replicates with 16 or less positiyes would be rare and an indication of a competitive inhibitory effect
due to high levels of a competing analyte.

With Flu A/Victoria/361/2011 at a concentratibn'ef 0.8°TCIDs¢/mL no competitive inhibitory effects were observed in the

ot 0.45 TCIDso/mL competitive inhibitory effects were observed in the presence
of 1x103 TCIDso/mL of Flu A/Vig 361/2011. No competitive inhibitory effects were observed in the presence of 1x102

TCIDs¢/mL of Flu A/Victoria/
.

Under the conditions of tl‘% mternal competitive inhibitory effects were observed on the Flu B target in the presence
of Flu A for the Xpert sSFlu test. The competitive inhibitory effect on the Xpert Xpress Flu targets is addressed in the
Limitations section is package insert.

22 ducibility

R r@ ity was established in a multi-center, blinded study using a five-member specimen panel consisting of a
negative,con- trol and two each of simulated nasal matrix spiked with influenza A, or influenza B at 1X (low pos) and

system, the Infinity-48 system, and the Infinity-80 system. Two operators at each site tested one panel in duplicate
o times per day (equivalent to four replicates per day) over six (not necessarily consecutive) days. Three lots of Xpert
Xpress Flu cartridges were used, with each lot representing approximately two days of testing. This study was conducted
using the Xpert Flu/RSV ADF v1. The data presented in Table 14 represent a re-analysis of the same data using Xpert
Xpress Flu ADF v3. The re-analysis did not result in any significant changes to the reproducibility study results. Results are
summarized in Table 14.

5§-3X od pos) the respective LoDs. Testing was performed at three sites (one internal, two external) using the GeneXpert
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Table 14. Summary of Reproducibility Results

Site 1/Infinity-80 Site 2/DX Site 3/Infinity-48 % Total
Sample Agreement
ID op1 | op2 Site op1 | op2 Site op1 | op2 Site | py Sample?
Negative 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
9 (4/24) | (24124) | (48/48) | (24/24) | (24/24) | (48/48) | (24/24) | (24/24) | (48/48) | (144/144)
4
Flu A- 87.0% 95.8% 91.5% 95.7% 91.7% 93.6% 100% 91.3% 95.7% 93-60/*
Low Pos | (20/23) | (23/24) | (43/a7) | (22/23) | (22/24) | (44/47) | (23/23) | (21/23) | (44/46) | (1317440)°
N

FluA- | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100% 4=~ “40d%
Mod Pos | (24/24) | (24/24) | (48/48) | (23/23) | (23/23) | (46/46) | (24/24) | (24124) | (48/48)\[ (f2/142)

-

FluB- | 95.8% | 95.8% | 95.8% | 958% | 958% | 95.8% | 95.8% | 91.7% | 93 95.1%
Low Pos | (23/24) | (23/24) | (46/48) | (23/24) | (23/24) | (46/48) | (23/24) | (22/24) h (137/144)
&
FluB- | 100% | 100% | 100% | 100% | 100% | 100% | 100% | 100%N\IN\TO0% 100%

Mod Pos | (23/23) | (24/24) | (47/47) | (24/24) | (24/24) | (48/48) | (24124) | (23/@3N[M47/47) | (142/142)

; Positive for Low Pos (targeted
positivity: 95%) and Mod Pos (targeted positivity: 100%) samples.

a Agreement calculated based on expected result: Negative for Negative (targeted pos%
b Eight samples indeterminate [Flu A Low Pos (4); Flu A Mod Pos (2); Flu B Mod P!

The reproducibility of the Xpert Xpress Flu test was also evaluated in te@“ﬂ fluorescence signal expressed in Ct values
for each target detected. The mean, standard deviation (SD), and coefficient"f variation (CV) between-sites, between-days,

between-lots and between-operators for each panel member are pre in Table 15.
Table 15. Summary of ucibility Data
\ [
Between- Betwi Between- Between- .
Test M Site Lot Day Operator Within-Test Total
ean
Sample | Channel | N? Ct
SD (%N D (%) SD (%) SD (%) SD (%) SD (%)

Negative| SPC 144 | 32.3 b 0.’7 2.1 0.1 0.4 0 0 06 [ 1.9 | 09 | 28

Pan\
FluA- [ coat 131|353 | oNo |06 | 16| 0 | 0 | o | o | 14|30/ 12| 34

Low Pos
A J
Flu A-
FluA1 142 [+33(1 0 0 0 0.1 0.2 0.6 0 0 0.6 1.8 0.6 1.9
Mod Pos

A\
Flu B-
FluB 4.6 0 0 0 0 0.5 1.3 04 1.2 1.3 3.9 1.5 4.2
Low Pos

Flu B-
Mod Pos

4
\® ts with non-zero Ct values out of 144.

Flu 142 | 32.3 | 0.1 03 | 03 | 038 0 0 03 | 08| 08|24 ] 09 | 27
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24 Cepheid Headquarters Locations

Corporate Headquarters

Cepheid
904 Caribbean Drive
Sunnyvale, CA 94089

USA
Telephone: + 1 408 541 4191 %
Fax: + 1 408 541 4192 Q
www.cepheid.com

European Headquarters C)

Cepheid Europe SAS

Vira Solelh @
81470 Maurens-Scopont \\
France @

Telephone: + 33 563 825 300 \
Fax: + 33 563 825 301

www.cepheidinternational.com O

25 Technical Assistance
Before contacting Cepheid Technical Support, collect the follo%@nation:

Product name O
Lot number
Serial number

V4

Error messages (if any)
Software version and, if applicable, C0\ut Service Tag number

United States Technical Supp Q
Telephone: + 1 888 838 3222

Email: techsupport@cepheid@
France Technical %@
Telephone: + 33 5 9
Email: support europe.com

Contact in ion for all Cepheid Technical Support offices is available on our website: www.cepheid.com/en/support/
contact-ust

O
&

<

Xpert® Xpress Flu 29
301-7268, Rev. G
November 2022



Xpert® Xpress Flu

26 Table of Symbols

Symbol Meaning
Catalog number
REF d
In vitro diagnostic medical device
IVD g

Do not reuse
® | O

Batch code

\J
LOT
e

Consult instructions for use

(]
s |

Manufacturer \g\.)
O\

Country of manufacture O\ N
C.,
Contains sufficient for n tests NS

Control CS\'

N

Expiration date

Temperature Iimi{% -
S
Biologi
W E
*
Beonly Wprescription use only

\d

ol &

Cephe
904 i an Drive
S ale, CA 94089

K

I@@*MI@@L

QSA
O lephone: + 1 408 541 4191

Fax: + 1408 541 4192

www.cepheid.com

IVD
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27 Revision History

Description of Changes: 301-7268 Rev. F to Rev. G

Purpose: Updates to the Instructions for Use

Section Description of Change
Trademarks, Updated to current legal standards.
Patents and
Copyright
Statements n
8 Updated the Materials Required but Not Provided section. ‘ ""
10.2 Updated the Warnings in the Specimen section. b
24 Updated to standard content and layout. N Q‘
25 Updated to standard content and layout. »
27 Added the Revision History section and table. (\)
Throughout Formatting updates, minor document usability impro &‘s (cross references), and
removal of margin icons. Instances of "assay" us a brand name changed to

"test". rv \
U
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