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Common Information

Intended Use Statement

The FilmArray NGDS BT-E Assay is a qualitative multiplexed nucleic
acid-based in vitro diagnostic (IVD) test intended for the presumptive
detection of Ebola Zaire virus (detected in the West Africa outbreak
in 2014) in whole-blood, plasma and serum specimens. The
FilmArray NGDS BT-E Assay is performed on the FilmArray
Instrument to detect RNA from the Ebola Zaire virus in specimens
from individuals with signs and symptoms of Ebola virus infections or

Testing with the FilmArray NGDS BT-
performed unless the individual is at ri
virus or has signs and symptoms @fi
meet clinical and epidemiologic crit

specimens.
Assay results are for thegprd identification of Ebola Zaire

virus. The definitive ident§§ca bola Zaire virus requires
ation procedures in consultation with
ies for whom reporting is required. The

clinical spe®mens, these assays were evaluated with limited
numbers of contrived clinical specimens spiked with inactivated or
live Ebola Zaire virus. Negative results do not preclude Ebola Zaire
virus infection and should not be used as the sole basis for patient
management decisions.

The FilmArray NGDS BT-E Assay is for use only under Emergency
Use Authorization (EUA) by United States Department of Defense-
specified laboratories and clinical laboratory personnel who have
been appropriately trained.
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Introduction

The FilmArray NGDS BT-E Assay has been authorized for use under
an EUA on the FilmArray instrument platform to provide Ebola Zaire
virus testing capability to DoD-specified sites that currently perform
testing with the FilmArray System.

All users, analysts, and persons reporting diagnostic results from the
FilmArray NGDS BT-E Assay should be trained in proper use of the
instrument and software.

Storage of Contents

» Store the test kit, including reagent pou
room temperature (15-25 °C). DO NQ

W uffers, at

* Avoid storage of any materials n egpi boling vents
or in direct sunlight.

ot use reagents

* Always check the expiration djte an
i e pouch or Kit.

beyond the expiration dat

* Do not remove pou
is ready to be teste
opened, the polgh

ir packaging until a sample

0 . )
. Once Qe pouch packaging has been
Would bl loaded as soon as possible

utes).

een loaded, the test run should be
ssible (within 60 minutes).

" FilmArray " NGDS BT-E Assay vi.1 |

Fitment

Label | | gt oo (AN NI

S AMPLE MD gl BioFire Diagnostics, LLC. 390 Wakara Way, Salt Lake City, Utah 84408, USA DRATIO
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FilmArray®
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For Use Under an Emergency Use Authorizaton (EUA) Only. B0
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FilmArray®
Sample Buffer
FilmArray
- (32) FAIV-GEN-0003 ® wgﬂ@o c EEJ
Buffer H318,
Ampoule P305+351+338,
Bag Label
g BioFire Defense, LLC ]
79 West 4500 South, Suite 14 %
Salt Lake City, Utah 84107, USA E
+1-801-262-3592 &
FilmArray™
Sample Sample Buffer
Buffer
Ampoule
Label

Vial Bag
Label

mArray® I:\jection Vial ]
Hydration Solution

(32) FAIV-SUB-0002

‘ BioFire Defense, LLC
79 West 4500 South, Suite 14
Salt Lake City, Utah 84107, USA
+1-801-262-3592

RFIT-LEL-0087-05
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30 Pack
Protease
Bag Label

The full label information for the contents is provided on this label.

P r t Do NOT store contents of this bag separately.

Hydration
Solution
Injection

Vial Label

Store at Room Temperature
30 Vials é

LOT XXXXXX

Danger

Wear protective gloves / eye pl ion / face

IF ON SKIN: Wash with plenty of soap and water.

IF INHALED: Remove victim to fresh airand keep at rest in a position comfortable for breathing.

IFIN EYES: Rinse cautiously with water for several minutes.

Remove contact lenses, if present and easy to do. Continue rinsing. " .

Causes skin irritation, May cause an allergic skin reaction

Causes serious eye irritation, May cause allergy or asthma symptoms
or breathing difficulties if inhaled, May cause respiratory irritation

BioFire Defense, LLC

79 West 4500 South, Suite 14, Salt Lake City, 84107 V¥ ., uw.
+1-801-262-3592 | www.Bi eDefense.com

200910181114y
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Outer Kit
Box Label

FilmArray®
NGDS BT-E Assay

ml BioFire Defense, LLC

79 West 4500 South, Suite 14

Salt Lake City, Utah 84107, USA | +1-801-262-3592
Patent information: http://www biofiredefense.com/legalnotices/

/-

XXXXXX

20-6000-18TSAON

B XOOXXXXXX

FilmArray®
NGDS BT-E Assay

For FilmArray systems Qo

I

3
For Use Under an Emergency ,,CJHFZS'C AN
Use Authorization (EUA) Only * /I\\

NGDS-ASY-0001[XXXXXX|0000

(32) RFIT-SUB-0317
(32) CNSB-PIP-0009
(32) FAIV-SUB-0001
(32) FAIV-SUB-0002
(32) FAIV-GEN-0003
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Materials Provided

Each kit contains sufficient reagents to test 30 samples:

e Individually packaged FilmArray NGDS BT-E Assay pouches
* Single-use (1.0 mL) Sample Buffer ampoules

e Single-use freeze-dried protease vials

* Single-use pre-filled (1.5 mL) Hydration Injection Vials (blue)
e Single-use Sample Injection Vials (red)

* Individually packaged Transfer Pipettes

Materials Required But Not Provided

* FilmArray System with laptop cog@ut nd Array

Pouch Loading Station compagbl th e of the
FilmArray Injection Vials (inclyfled w Array System)
* Bleach

e De-ionized water

tion of chemical and mechanical (bead-beating)

chanisms and the liberated nucleic acid is captured,
waghed and eluted using magnetic bead technology. These
steps require about ten minutes, and the bead-beater
apparatus can be heard as a high-pitched whine during the
first few minutes of operation.

2. Reverse Transcription and 1% Stage Multiplex PCR -
Since the Ebola virus has an RNA genome, a reverse
transcription (RT) step is performed to convert the viral RNA
into cDNA prior to amplification. The purified nucleic acid
solution is combined with a preheated master mix to initiate
the RT step and subsequent thermocycling for multiplex
PCR. The purpose of 1% stage PCR is to enrich for the target
nucleic acids present in the sample.

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE 1



3. 2"!Stage PCR - The products of 1* stage PCR are diluted
and mixed with fresh PCR reagents containing a double
stranded DNA-bindingfluorescent dye (LCGreen® Plus,
BioFire Defense, LLC.). This solution is distributed over the
2" stage PCR array. The individual wells of the array
contain primers, for different assays (each present in
triplicate), that target specific nucleic acid sequences from
each of the pathogens detected, as well as control template
material. These primers are ‘nested’ or internal to the
specific products of the 1% stage reaction, which enhances
both the sensitivity and specificity of the reactions.

4. DNA Melting Analysis — After 2" stage PCR, the
temperature is slowly increased and fluorescence in each

report results.

The FilmArray Software controls t
collects and analyzes data, 3
at the end of the run. The e kes about an hour.
Additional detail can be guRg ilmArray Operator’s Manual.
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Testing Procedure

NOTE: Testing should be performed under the appropriate biosafety
conditions and in accordance with CDC guidelines. This information
can be found in Infection Control for Viral Hemorrhagic Fevers in the
African Health Care Setting, developed by the U.S. Centers for
Disease and Prevention (CDC) in conjunction with the World Health
Organization (WHQO) and found at
http://www.cdc.gov/vhf/abroad/healthcare-workers.html and in:
Information for Healthcare Workers in the United States:
http://www.cdc.gov/vhf/ebola/hcp/.

Refer to the FilmArray NGDS BT-E Assay Quic
abbreviated pictorial representations of theseg

Gloves and other Personal Protective E
used when handling pouches and sa
pouch should be prepared at a time.
pouch, it should be promptly trans
run. After the run is complet
biohazard container.

instrument to start the
should be discarded in a

Prepare Pouch

1.

* FilmArray NGDS BT-E Assay pouch

e Sample buffer ampoule

* Protease vial

e Hydration Injection Vial (blue cap)
e Sample Injection Vial (red cap)

* Transfer pipette
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3. Place a blue-capped Hydration Injection Vial in the blue well
of the Pouch Loading Station.

4. Place a red-capped Sample Injection Vial in the red well of
the Pouch Loading Station.

5. Obtain patient sample and place into hood.

Remove the FilmArray pouch from its vacuum-sealed
package by tearing or cutting the notched outer packaging
and opening the protective aluminum canister.

NOTE: If the vacuum seal of the pouch is not intact, the pouch
may still be used. Attempt to hydrate the pouch using the steps
in the Hydrate Pouch section. If hydration is successful, continue
with the run. If hydration fails, discard the pou use a new
pouch to test the sample.

7. Slide the pouch into the Pouch Lo gS that the
red and blue labels on the pouchglig th tffed and blue
arrows on the base of the Pough ng gmtion.

Hydrate Pouch

1. Twist the Hydratio blue cap), leaving cap in

sert the tip of the cannula into

the hydration poRgo . h located directly below the
uch Loading Station. Push down
forcefull d quick motion until you hear a faint

pop e in resistance. The correct volume of
liqui pulled into the pouch by vacuum.
2. #fe pouch has been hydrated. Flip the barcode
@. nvand check to see that fluid has entered the
agent wells (located at the base of the rigid plastic part of

pouch). Small air bubbles may be seen. If the pouch fails
to hydrate (dry reagents appear as white pellets), verify that

the seal of the port was broken by ensuring the vial cannula

was fully inserted into the hydration port. If the pouch fails to
hydrate, retrieve a new pouch and repeat from Step 2 of the

Prepare Pouch section.

3. Discard the Hydration Injection Vial in a suitable puncture
proof container.

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE 14



Prepare Sample Mix

1. Hold the Sample Buffer ampoule so that the tip is facing up.

NOTE: Use care to avoid touching the tip during handling, as this
may introduce contamination.

2. Gently pinch the textured plastic tab on side of ampoule until
the seal snaps.

3. Re-position thumb and forefinger to grip between the
textured plastic tab and the bottom of the ampoule, then
invert over the un-capped Protease vial and dispense
Sample Buffer using a slow, forceful squeeze, followed by a
second squeeze. Avoid generating excesgigmgubbles.

4. Re-cap Protease Vial and invert 3 time:

red Sample Injection Vial.

6. Using the transfer pipette pro
patient sample to the sece
Add sample to the red-

imately 0.2 mL).
Injection Vial.

ample Injection Vial and mix by
ast 3 times.

wvly unscrew Sample Injection Vial from the cap and
pause for 3-5 seconds.

NOTE: It is important to pause after unscrewing the Sample
Injection Vial to avoid sample leakage and contamination of the
work area.

2. Remove Sample Injection Vial leaving cap in Pouch Loading
Station and insert the cannula tip into the port in the pouch
fitment located directly below the red arrow of the Pouch
Loading Station. Push down forcefully in a firm and quick
motion until you hear a faint “pop” and feel an ease in
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resistance. The correct volume of liquid will be pulled into the
pouch by vacuum.

3. Verify that the sample has been loaded. Flip the barcode
label down and check to see that fluid has entered the
reagent well next to the sample loading port. If the pouch
fails to pull sample from the Sample Injection Vial, the pouch
should be discarded. Retrieve a new pouch and repeat from
Step 2 of the Prepare Pouch section.

4. Discard the Sample Injection Vial and the Hydration Injection
Vial in a suitable biohazard and puncture proof container.

5. Record the Sample ID in the provided area on the pouch
label (or affix a barcoded Sample ID) and reove the pouch
from the Pouch Loading Station.

Run Pouch

y Instrument have
been turned on. Laugs Array Instrument Control

that the array is on the right with the
downward into FilmArray Instrument. The red

been inserted correctly before continuing to the next step.

NOTE: If the pouch does not slide into the instrument easily,
gently push the lid of the instrument back to be sure that it is
completely open.

4. Scan the barcode on the FilmArray pouch using the barcode
scanner.

Pouch identification (Lot Number and Serial Number), Pouch
Type and Protocol are preprogrammed in the barcode
located on the FilmArray pouch and will be automatically

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE 16



entered when the barcode is scanned. If it is not possible to
scan the barcode, the pouch Lot Number, Serial Number,
Pouch Type and Protocol can be manually entered from the
information provided on the pouch label. To reduce data
entry errors, it is strongly recommended that the pouch
information be entered by scanning the barcode.

NOTE: The barcode cannot be scanned prior to placing the
pouch in the instrument. A “Cannot scan now” message will be
displayed.

5. Enter the Sample ID.

The Sample ID can be entered manually or scanned in by
using the barcode scanner when a barcog
used.

6. If not already selected, select the
the Protocol drop down list.

7. Enter a user name and pass
Password fields.

Close the FilmArray |
Click Start Run.

Once the run h
steps bein perf

screen displays a list of the
e instrument and the number of

pmatically saved into the database.

11. Select Print to print the report, or Save to save the report as
a PDF file.

12. Follow the on-screen instructions to open the instrument and
remove the pouch.

Immediately discard the pouch in a biohazard container.
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Quality Control

Process Controls

Two process controls are included in each pouch:

1. RNA Process Control
The RNA Process Control assay targets an RNA transcript
from the yeast Schizosaccharomyces pombe. The yeast is
present in the pouch in a freeze-dried form and becomes
rehydrated when sample is loaded. The control material is
carried through all stages of the test proceggmigcluding lysis,
nucleic acid purification, reverse transcy
dilution, 2" stage PCR and DNA mejji

2. PCR2 Control
The PCR2 Control assay
into wells of the arraygsimg

d all results will be listed as “Invalid”. If
le should be retested using a new pouch.

posted on the BioFire Defense, website at
http://biofiredefense.com/support/filmarray-support/

Assay Interpretation

When 2™ stage PCR is complete, the FilmArray Instrument performs
a high resolution DNA melting analysis on the PCR products and
measures the fluorescence signal generated in each well (for more
information see FilmArray Operator’s Manual). The FilmArray
Software then performs several analyses and assigns a final assay
result. The steps in the analysis are described below.
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Analysis of melt curves. The FilmArray Software evaluates the
DNA melt curve for each well of the 2™ stage PCR array to
determine if a PCR product was present in that well. If the melt
profile indicates the presence of a PCR product, then the analysis
software calculates the melting temperature (Tm) of the curve. The
Tm value is then compared against the expected Tm range for the
assay. If the software determines that the melt curve is positive and
the Tm falls inside the assay-specific Tm range, the melt curve is
called positive. If the software determines that the melt curve is
negative or is not in the appropriate Tm range, the melt curve is
called negative.

Analysis of replicates. Once melt curves have beep identified, the
software evaluates the three replicates for each g determine

(within 1°C). Assays that do not meet
negative.

FilmArray Test Report

The FilmArray NGDS B§&E
displayed upon completi

report is automatically

. and contains three sections, the
Run Summary, th ummary, and the Run Details. The test
report can be ed as or printed. Examples of negative
(Figure 1) an@posife (Figure 2) run reports are shown below.

t report of a negative FilmArray run.

BIO%FIRE

www.BioFireDefense.com

Run Summary

Sample ID: 011409390-0939 Run Date: 05 Nov 2014
11:36 AM
D None Controls: Passed
Result Summary
Viruses
Not Detected Ebola Zaire
Run Details
Pouch: NGDS BT-E Assay v1.1 Protocol: NGDS Blood v2.1
Run Status: Completed Operator: EthanY
Serial No.: 02036706 Instrument: ITI FA "FA1307"

Lot No.: 141030F
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Figure 2. Example test report of a positive FilmArray run.

FilmArray®
NGDS BT-E Assay BIO é FIRE

Run Summary
Sample ID: 011409390-0939 Run Date: 05 Nov 2014
11:36 AM
D: ted: Ebola Zaire Controls: Passed

Result Summary

Viruses

v~ Detected Ebola Zaire

Run Details

Pouch: NGDS BT-E Assay v1.1 Protocol: NGDS Blood v2.1
Run Status: Completed Operator: EthanY
Serial No.: 02036706 Instrument: ITI FA "FA1307"

Lot No.: 141030F

The Run Summary section of the test report proy

“Detected” field of the summary. If the te
will be displayed in the “Detected” fiel
“Passed”, “Failed” or “Invalid”. See th
for detailed information about the
appropriate follow-up in the cg

protocol th®was used to perform the test, the identity of the operator
who performed the test, and the instrument used to perform the test.

Once a run has completed, it is possible to edit the Sample ID. If this
information has been changed, an additional section called Change
History will be added to the test report. This Change History section
lists the field that was changed, the original entry, the revised entry,
the operator who made the change, and the date that the change
was made. Sample ID is the only field of the report that can be
changed.
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Controls Field

The Controls field on the test report will display “Passed”, “Failed”, or
“Invalid”. The Controls field will display “Passed” only if the run
completed successfully (no instrument or software errors) and both
of the pouch control assays (RNA Process Control and PCR2
Control) were successful. The Controls field will display “Failed” if the
run was completed successfully (no instrument or software errors)
but one or both of the pouch control assays failed. The Controls field
will display “Invalid” if the run did not complete (typically indicates a
software or hardware error). If the control result is “Failed” or
“Invalid”, then the result for Ebola Zaire is displayed as “Invalid” and
the sample will need to be retested with a new pouch

Table 1 provides a summary and explanation oig
results and follow-up actions.
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Table 1. Interpretation of Controls Field on the FilmArray NGDS

BT-E Assay Test Report

The run was None
successfully

completed

AND

Passed

Both pouch controls
were successful.

Failed The run was
successfully

completed

BUT

Repeat the test usj
new pouch.

At least one of the
pouch controls (RNA
Process Control
and/or PCR2 Control)
failed.

Invalid The controls any error codes
played during the
te. run and the value of
the Run Status field in
the Run Details section
of the report. Refer to
the FilmArray
Operator’s Manual or
contact Technical
Support for further

instruction.

Once the error is
resolved, repeat the
test or repeat the test
using another
instrument.

Report the
results provided
on the test
report.

contact

Technical
Support for
further
instruction.

Accept the valid
results of the
repeat testing.
If the error
persists,
contact
Technical
Support for
further
instruction.

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE
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Results Summary—Interpretations

The Results Summary — Interpretations section lists the Ebola Zaire
result. Possible results include “Detected”,” Not Detected”, and

“Invalid”. Table 2 provides an explanation for each interpretation and

any follow-up actions necessary to obtain a final result.

Table 2. Reporting of Results and Required Actions

Detected The run was successfully completed Qe. Report
Plts.
AND
The pouch controls were successN@(Pag#td)

AND

The assay(s) associated
were positive based on the

data were within the
limits, and

melt data were within 1°C of

Not s successfully completed None. Report
Dets results.
The pouch controls were successful (Passed)
AND
The assay(s) associated with the interpretation
were negative (did not meet the requirements for
a positive assay described in Detected).
Invalid The run did not complete successfully (Aborted, See Table 1,
Incomplete, Instrument Communication Error, Interpretation of
Instrument Error, or Software Error) Controls Field
on FilmArray
OR Report, for
instruction.

The pouch controls were not successful (Failed)

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE
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Assay Limitations

This product can only be used with the FilmArray Instrument

This test is a qualitative test and does not provide a
quantitative value for the virus in the sample.

This test has been evaluated for use with human whole
blood, plasma and serum only.

All results should be interpreted by a trained professional in
conjunction with the patient’s history and clinical signs and
symptoms.

Interpretation of results from the FilmArrg
Assay must account for the possibility d
false-negative results.

Negative results do not preclude

by target organism
amplicon.

dire virus may exhibit false positive or other
afounding test results.
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Warnings and Precautions

For in vitro diagnostic use under an Emergency Use
Authorization only.

Use of this assay should only be for designated personnel.

Treat all specimens as potentially infectious. Follow
necessary precautions when handling samples and
reagents.

Performance of the FilmArray NGDS BT-E Assay has only
been evaluated for the specimen type described in the

Intended Use.
Proper sample collection, storage, and % e
essential for valid test results.
Do not use reagents from other turers with this
assay.

Use appropriate laboratorRgn protective
equipment when usin

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE
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Performance Characteristics

Analytical Sensitivity/Limit of Detection (LoD)

Limit of Detection (LoD) studies were performed to estimate and
determine the lowest detectable concentration of Ebola Zaire virus at
which approximately 95% of all replicates test positive.

Estimated Limit of Detection (LoD) — Inactivated Ebola Zaire in
Whole Blood

dilutions were prepared in a whole-bloo
triplicate (Table 3).

Table 3. Estimated LoD usj tiWated Ebola Zaire in Whole
Blood
Zaire (Maying 0E+06 3/3
1.00E+05 3/3
1.00E+04 3/3

NOT: @ Mg ©-forming unit

LoD Confirmation — Inactivated Ebola Zaire in Whole Blood

Based on the initial estimates of LoD for this virus, 24 whole blood
specimens were spiked with inactivated virus at 1.00E+04 PFU/mL
(the estimated LoD) and analyzed, along with 3 negative whole blood
specimens. The results of the analysis can be found in Table 4
below.
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Table 4. LoD Confirmation Study - Inactivated Ebola Zaire in

Whole Blood
Results
Whole Blood Result
Sample (Detected/Not Detected)
NTC 1 Not Detected
NTC 2 Not Detected
NTC 3 Not Detected
Spiked 1 Detected
Spiked 2 Detected
Spiked 3 Detected
Spiked 4 Detected
Spiked 5 Detected
Spiked 6 Detected
Spiked 7 Detected
Spiked 8 Detected
Spiked 9 Detected
Spiked 10 Detected
Spiked 11 Detec
Spiked 12 Detecte
Spiked 13 " s,
Spiked 14
Spiked 15
Spiked 16
Spiked 17 0
Spiked 18 Detected
Spiked 19 etected
Spiked 20, etected
Spiked Detected
Spikagh?? Detected
Detected
Detected

template control

Reported Virus

Ebola Zaire
Ebola Zaire
Rola Zaire

bola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire
Ebola Zaire

, plague forming unit; GE, genomic equivalent; NTC, no

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE
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LoD Confirmation — Inactivated Ebola Zaire in Plasma and
Serum

Based on the LoD determined using whole blood, 20 plasma and 20
serum specimens were spiked with inactivated virus at 1.00E+04
PFU/mL and tested. These specimens were spiked with the same
material used to spike the whole-blood specimens. The LoD of
1.00E+04 PFU/mL was confirmed. The results of the testing can be
found in Tables 5, 6 and 7 below.

Table 5. Confirmation of LoD (1.00E+04 PFU/mL)

Plasma 0
Zaire (Mayinga)
Serum 20/20
Table 6. LoD Confirmation Stud ed Ebola Zaire
Result for Plasma

Plasma e .
Sample ctefWNot Detected) REEEiEE Ve
Spiked 1 ected Ebola virus/Zaire
Spiked 2 tected Ebola virus/Zaire
Spiked 3 Detected Ebola virus/Zaire
ike Detected Ebola virus/Zaire
d Detected Ebola virus/Zaire
Detected Ebola virus/Zaire
Detected Ebola virus/Zaire
Detected Ebola virus/Zaire
Detected Ebola virus/Zaire
Spiked 10 Detected Ebola virus/Zaire
Spiked 11 Detected Ebola virus/Zaire
Spiked 12 Detected Ebola virus/Zaire
Spiked 13 Detected Ebola virus/Zaire
Spiked 14 Detected Ebola virus/Zaire
Spiked 15 Detected Ebola virus/Zaire
Spiked 16 Detected Ebola virus/Zaire
Spiked 17 Detected Ebola virus/Zaire
Spiked 18 Not Detected Ebola virus/Zaire
Spiked 19 Detected Ebola virus/Zaire
Spiked 20 Detected Ebola virus/Zaire

Total 19/20 - Ebola virus/Zaire
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Table 7. LoD Confirmation Study — Inactivated Ebola Zaire
Result for Serum

Serum Result Reported Virus
Sample (Detected/Not Detected)

Spiked 1 Detected Ebola virus/Zaire
Spiked 2 Detected Ebola virus/Zaire
Spiked 3 Detected Ebola virus/Zaire
Spiked 4 Detected Ebola virus/Zaire
Spiked 5 Detected Ebola virus/Zaire
Spiked 6 Detected Ebola virus/Zaire
Spiked 7 Detected Ebola virus/Zaire
Spiked 8 Detected _

Spiked 9 Detected
Spiked 10 Detected
Spiked 11 Detected
Spiked 12 Detected s
Spiked 13 Detected Ebgla virus/Zaire
Spiked 14 Detected la virus/Zaire
Spiked 15 Detected bola virus/Zaire
Spiked 16 Detecte Ebola virus/Zaire
Spiked 17 Ebola virus/Zaire
Spiked 18 Ebola virus/Zaire
Spiked 19 Ebola virus/Zaire
Spiked 20 Ebola virus/Zaire

Total 0 - Ebola virus/Zaire
LoD Study- L€ Ebola in Whole Blood

s cggied out using the following characterized

Ebola Zaire Live (CRP Lot#R3816)

Titer (PFU/mL) 1.70E+07

How were stocks Viral stocks were cultured and frozen

prepared

How were titers Plaque assay prior to freezing of stock
determined

How were samples Virus dilutions were made in 1X Eagle’s Minimum
prepared Essential Medium with Earle’s salt & L-glutamine

(EMEM). Once the virus dilutions were made, they were
aliquoted, stored at -80°C in BSL-4, and only thawed
immediately before blood-spiking. On the day of testing,
appropriate virus dilution aliquots were thawed and
spiked into whole blood (< 5 day-old human whole blood

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE 29



from Bioreclamation) at a blood to virus dilution ratio of
approximately 15:1.

NOTE: PFU, plaque forming unit

Based on the initial estimates of LoD for this virus, 4 whole blood
specimens were spiked with live virus at 1.00E+06 PFU/mL
(approximately 100X estimated LoD), 4 whole blood specimens were
spiked with live virus at 1.00E+03 PFU/mL (approximately 0.1X
estimated LoD), and 4 whole blood specimens were spiked with live
virus at 1.00E+02 PFU/mL (approximately 0.01X estimated LoD). All
12 spiked whole blood samples were then tested. The results of the
analysis can be found in Table 8 below.

Table 8. LoD Study — Live Ebola Zaire g Wh#le BI®d Results

Spiked 1 1.00E+06 (4.36§ etected Ebola Zaire
Spiked 2 1.00E+06 (4436 M Detected Ebola Zaire
Spiked 3 Detected Ebola Zaire
Spiked 4 Detected Ebola Zaire
Spiked 5 Detected Ebola Zaire
Spiked 6 Detected Ebola Zaire
Spiked 7 Detected Ebola Zaire
Spiked 8 Detected Ebola Zaire
Spiked g Not Detected
Spik . (4.36E+03) Detected Ebola Zaire
Spi Q0E®02 (4.36E+03) Detected Ebola Zaire
Spik® "E+02 (4.36E+03) Detected Ebola Zaire

100X LoD 4/4 - Ebola Zaire

0.1X LoD 4/4 - Ebola Zaire

0.01X LoD 3/4 - Ebola Zaire

NOTE: PFU, plaque forming unit; CFU, colony forming unit; GE,
genomic equivalent
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Analytical Reactivity in Whole Blood

No additional reactivity testing was performed for the FilmArray
NGDS BT-E Assay because non-Mayinga strains of Ebola Zaire are
currently unavailable. However, in silico analysis of the primer
sequences and the available corresponding target gene sequences
(n=30 for non-outbreak strain gene targets, n=99 for current 2014
outbreak strain target gene sequences) was performed. For all 30
non-outbreak strain target sequences, the primer sequences and
annealing regions were found to be identical. For the 99 2014
outbreak strain target sequences, 98 were identical to the primer
sequences. A single nucleotide mismatch was detected in 1 of 99
2014 outbreak strain target gene sequences. The ggmgicance of this
single difference is unknown.

Analytical Specificity (Cross-Reacti\§ty) h lood

Analytical Specificity (Cross-reacti iimArray NGDS BT-E
i al non-Zaire strains of Ebola
virus and other strains in Elfbla’s ta ic family (Marburg viruses)
inuadruplcate. The results of this
analysis are shown in Tage S . No cross-reactivity was

observed for any es at the concentrations tested.

Table 9 | ru mily Cross-Reactivity in Whole Blood
Ebola Ivory Coast 1.00E+08 Not Detected 4/4
1.00E+05 Not Detected 4/4
1.00E+04 Not Detected 4/4
Reston 1.00E+06 Not Detected 4/4
1.00E+03 Not Detected 4/4
1.00E+02 Not Detected 4/4
Sudan 1.00E+05 Not Detected 4/4
1.00E+03 Not Detected 4/4
1.00E+02 Not Detected 4/4
Bundibugyo 3.00E+04 Not Detected 4/4
1.00E+03 Not Detected 4/4
1.00E+02 Not Detected 4/4
Marburg Angola 1.00E+06 Not Detected 4/4
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1.00E+04 Not Detected 4/4

1.00E+03 Not Detected 4/4

Cie7 1.00E+06 Not Detected 4/4
1.00E+03 Not Detected 4/4

1.00E+02 Not Detected 4/4

Musoke 1.00E+06 Not Detected 4/4
1.00E+03 Not Detected 4/4

1.00E+02 Not Detected 4/4

Ravn 1.00E+06 Not Detected 4/4
1.00E+03 Not Detected 4/4

1.00E+02 Not Detected 4/4

NOTE: PFU, plaque forming unit; CFU, colony forming unit; GE,
genomic equivalent

Cross-reactivity of the FilmArray NGDS BT-E Assay was also

Ebola virus family. Organisms were tested at t
concentration. As shown in Table 10 below,

Table 10. Non-Ebola Virus Fami
Blood

ctivity in Whole

1.00E+06 CFU/mL
1.70E+06 GE/mL
1.70E+06 GE/mL
1.70E+06GE/mL
1.70E+06GE/mL
1.70E+06GE/mL
1.70E+06GE/mL
1.70E+06 GE/mL
1.70E+06 GE/mL
1.70E+06 GE/mL
1.70E+06 GE/mL
1.70E+06 GE/mL

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected

Bacillus anthr.

Yersinia pestis
Yersinia pseudotuberculosis

Staphylococcus epidermidis
Staphylococcus aureus
Enterococcus faecalis
Streptococcus pneumoniae
Escherichia coli
Klebsiella pneumoniae
Klebsiella oxytoca
Serratia marcescens
Acinetobacter baumannii
Enterobacter cloacae
Pseudomonas aeruginosa
Haemophilus influenzae

1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL
1.00E+08 CFU/mL

Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
Not Detected
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Proteus mirabilis 1.00E+08 CFU/mL Not Detected

Mycoplasma pneumoniae 3.00E+01 TCIDso/mL Not Detected
Candida albicans 1.00E+05 CFU/mL Not Detected
Candida parapsilosis 1.00E+05 CFU/mL Not Detected
VEE 1.10E+09 PFU/mL Not Detected
Adenovirus 3.00E+02 TCIDso/mL Not Detected
Human Rhinovirus 1.00E+00 TCIDso/mL Not Detected
Influenza A H1N1 2009 1.00E+02 TCIDso/mL Not Detected
Parainfluenza virus 3 1.00E+01 TCIDso/mL Not Detected

NOTE: PFU, plaque forming unit; CFU, colony forming unit; GE,
genomic equivalent; TCIDso, tissue culture infective dose.

primer sequences was performed to evaluate pg
reactivity with human DNA. No significant s

Contrived Clinical Specimen Stu nactivated Ebola
Zaire Virus

Contrived Clinical Tes Blood

in Table 11 below. In addition, 50 negative
ens were also tested.
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Table 11. Contrived Whole-Blood Specimen Spiking Scheme

No virus 50
1x LoD 15
3x LoD 15
High Concentration (100 x LoD) 15

Contrived specimens were randomized and analyzed with the
FilmArray NGDS BT-E Assay. The blinded spiking key was
unmasked after valid runs were obtained for all 95 specimens. The
results of this study are summarized in Table 13,

Contrived Clinical Testing in Plasma and

x 10* PFU/mI
was used to prepare the contrived pla samples.

To predict clinical performance, 25 pl gens and 25 serum
Zaire Mayinga virus at
w. Twenty-five (25)
negative specimens were aff

Table 12. Contrived PI N gerum Specimen Spiking
Scheme
PI a Not Spiked 25
2 x LoD 20
100 x LoD B
Not Spiked 25
2 x LoD 20
100 x LoD 5

Contrived specimens were randomized and analyzed with the
FilmArray NGDS BT-E Assay. The results of this study are
summarized in Table 13.
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Table 13. Contrived Clinical Studies Summary

Whole  Not Spiked 0 50 - 100% 92.9-
Blood 100%
1 x LoD 11 4 86.7% - 73.8-
0,
3 x LoD 13 93.7%
100 x LoD 15
Plasma  Not Spiked 0 25 - 100% 86.7-
100%
2 x LoD 18 2 92% - 75.0-
97.8%
100 x LoD 5 0
Serum  Not Spiked 0 25 % 86.7-
100%
2 x LoD 18 2 - 75.0-
97.8%
100 x LoD 5
The FilmArray NGDS B A orrectly identified 39/45 whole-
blood specimens, inactivated Ebola Zaire at the
concentration own a including concentrations at or near the
limit of dete . false positive results were detected. The assay
correctly 4g (92% positive percent agreement (PPA))
plas d 23/25 (92% PPA) serum specimens spiked
with | bola. Two false negative results were observed for

false positi™® results were observed for unspiked specimens in either
sample type, giving negative percent agreement (NPA) of 100% for
both sample types.

Contrived Clinical Testing on the FilmArray 2.0 Instrument

To demonstrate equivalent performance of the FilmArray NGDS BT-
E Assay on the FilmArray and FilmArray 2.0 instruments, inactivated
Ebola Zaire (Mayinga) virus was used to prepare contrived whole
blood, serum and plasma samples. Twenty (20) whole blood, 20
serum and 20 plasma paired samples collected from healthy donors
were spiked with the inactivated virus at the previously confirmed
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LoD (1.0 x 10* PFU/mL). The FilmArray NGDS BT-E Assay correctly
identified 100% (20/20) for both instruments for all three specimen
types tested. The Cp values in all sample sets were consistent with
the expected values for the spiking concentrations used, which
confirmed the inactivated virus LoD (Table 14).

Table 14. FilmArray 2.0 Contrived Clinical Testing Summary

Blood 20/20 20/20 20.1 19.9
Ebf)la Serum 20/20 20/20 18.4
Zaire

Plasma 20/20 20/20 2 19.1

A total of 133 FilmArray runs were initifited
contrived clinical samples in this
runs were successful with no fgj

theg®sting of 132
ose tested, 125
. Five of the failed runs

FilmArray 2.0 instrumenj OR Array instrument, four failures
were due to instrument < e was the result of an internal
control failure. Tesy e FilmArray 2.0 system produced two

67 66
63 (94.0%) 64 (97.0%)
Instrument o o
Errors 4 (6.0%) 2 (3.0%)
Control Failures o o
(Run Completed) 1(1.5%) 1(1.5%)

In conclusion, the previously established LoD for the NGDS BT-E
assay was confirmed for whole blood, serum and plasma on both the
FilmArray and FilmArray 2.0 instruments, indicating that the
performance of the NGDS BT-E Assay is equivalent on the FilmArray
and the FilmArray 2.0.
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Points of Contact

Contact information for technical assistance for the FilmArray NGDS
BT-E Assay:

BioFire Defense Technical Assistance

79 W 4500 S, Suite 14
Salt Lake City, UT 84107
Phone: 1-801-262-3592
Fax: 1-801-447-6907

support@biofiredefense.com

Any adverse events should be
http://biofiredefense.com/sup
e _assay_report/

FILMARRAY® NGDS BT-E ASSAY INSTRUCTIONS FOR USE 37



ENSE
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For additional information regarding our
products and applications, please contact
our Customer Service Department
at BioFire Defense.
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