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INTENDED USE

The BD MAX Check-Points CPO Assay performed on the BD MAX System is a qualitative, automated in vitro diagnostic
real-time PCR test designed for the detection and differentiation of the carbapenemase genes blakpc, blanom, blaviv/blame
and blaoxass, that are associated with carbapenem non-susceptibility in Gram-negative bacteria. The assay does not
distinguish between the blayy and blaywe genes.

The BD MAX Check-Points CPO Assay is intended as an aid to infection control in the detection of carbapenem-non-
susceptible bacteria that colonize patients in healthcare settings. The BD MAX Check-Points CPO Assay is not intended to
guide or monitor treatment for carbapenem-non-susceptible bacterial infections. A negative BD MAX Check-Points CPO
Assay result does not preclude the presence of other resistance mechanisms.

Testing is performed on rectal swabs from patients at risk for intestinal colonisation with carbapenem non-susceptible
bacteria. This test is intended for use in conjunction with clinical presentation, laboratory findings, and epidemiological
information. Results of this test should not be used as the sole basis for patient management decisions. Concomitant cultures
are necessary to recover organisms for epidemiological typing, antimicrobial susceptibility testing, and for further
confirmatory bacterial identification.
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SUMMARY AND EXPLANATION OF THE PROCEDURE

The worldwide emergence and dissemination of carbapenem-non-susceptible Gram-negative bacteria is a serious threat to
public health. These organisms are associated with high mortality rates and have the potential to spread widely. The most
common cause of carbapenem resistance in Gram-negative bacteria is the expression of carbapenemases. There are five
major carbapenemase genes, that are most often found in human clinical specimens: KPC (Klebsiella pneumoniae
carbapenemase), VIM (Verona integron—encoded metallo-B-lactamase), NDM (New Delhi metallo-B-lactamase), OXA-48
(Oxacillinase-48 and OXA-48 like variants), or IMP (Imipenemase).

BD MAX Check-Points CPO Assay can be performed in approximately 2.5 hours, as compared to culture methods which
will take 48 hours for a negative result and up to 96 hours for a confirmed positive result. The BD MAX Check-Points CPO
Assay detects the presence of carbapenemase genes in Gram-negative bacteria and includes an internal Sample
Processing Control. BD MAX Check-Points CPO Assay automates the testing process and minimizes operator intervention
from the time the sample is placed onto the BD MAX System until results are available.

A rectal swab is collected and transported to the laboratory. The specimen sample is homogenized and an aliquot is
transferred into a BD MAX Check-Points CPO Sample Buffer Tube. The Sample Buffer Tube is placed into the BD MAX
System and the following automated procedures occur: Bacterial cells lysis, DNA extraction and concentration, reagent
rehydration, nucleic acid amplification and detection of the target nucleic acid sequence using real-time polymerase chain
reaction (PCR). Amplified targets are detected with hydrolysis probes labeled with quenched fluorophores. The assay also
includes a Sample Processing Control, that is present in the Extraction Tube and undergoes the same extraction,
concentration and amplification steps to monitor for inhibitory substances, instrument or reagent failure. No operator
intervention is necessary once the clinical specimen and reagent strip are loaded onto the BD MAX System. The
amplification, detection and interpretation of the signals are done automatically by the BD MAX System.



PRINCIPLES OF THE PROCEDURE

Rectal swab specimens are collected from patients using ESwabs. After sampling they are transported to the laboratory in
the Amies transport media of the ESwab. The ESwab is vortexed and a 50 pl aliquot is transferred to the Sample Buffer
Tube using a pipette with disposable filter tip. The Sample Buffer Tube is closed with a septum cap and vortexed. Once the
worklist is generated and the clinical specimen is loaded on the BD MAX system, along with a BD MAX Check-Points CPO
Reagent Strip and BD MAX PCR Cartridge, the run is started and no further operator intervention is required. The BD MAX
System automates sample preparation, including target organism lysis, DNA extraction and concentration, reagent
rehydration, target nucleic acid sequence amplification and detection using real-time PCR. The interpretation of the signal is
performed automatically by the BD MAX System. The assay also includes a Sample Processing Control that is provided in
the Extraction Tube and subjected to extraction, concentration and amplification steps. The Sample Processing Control
monitors for the presence of potential inhibitory substances as well as system or reagent failures.

Following enzymatic cell lysis at an elevated temperature, the released nucleic acids are captured on magnetic affinity beads.
The beads, with the bound nucleic acids, are washed and the nucleic acids are eluted. Eluted DNA is neutralized and
transferred to the Master Mix Tube to rehydrate the PCR reagents. After rehydration, the BD MAX System dispenses a fixed
volume of PCR-ready solution into the BD MAX PCR Cartridge. Microvalves in the BD MAX PCR Cartridge are sealed by
the system prior to initiating PCR to contain the amplification mixture thus preventing evaporation and contamination. The
amplified DNA targets are detected using hydrolysis (TagMan®) probes, labeled at one end with a fluorescent reporter dye
(fluorophore) and at the other end with a quencher moiety. Probes labeled with different fluorophores are used to detect
amplicons for the carbapenemase genes KPC, VIM, OXA-48, NDM, IMP and the Sample Processing Control in five different
optical channels of the BD MAX System.

The VIM and IMP genes are combined in one optical channel of the BD MAX system, all other genes have a separate optical
channel. When the probes are in their native state, the fluorescence of the fluorophore is quenched due to its proximity to
the quencher. However, in the presence of target DNA, the probes hybridize to their complementary sequences and are
hydrolyzed by the 5°-3’ exonuclease activity of the DNA polymerase as it synthesizes the nascent strand along the DNA
template. As a result, the fluorophores are separated from the quencher molecules and fluorescence is emitted. The BD
MAX System monitors these signals at each cycle and interprets the data at the end of the program to report the final results.

Contents Quantity

BD MAX Check-Points CPO Master Mix (F6)
Dried PCR Master Mix containing Sample Processing Control 24 tests (2 x 12 tubes)
and carbapenemase gene-specific primers and TagMan probes.
BD MAX Check-Points CPO Reagent Strips

Unitized reagent strip containing all the liquid reagents and 24 tests
disposables pipette tips necessary for DNA Extraction.
BD MAX Check-Points CPO Extraction Tubes (A8)

Dried pellet containing DNA magnetic affinity beads, protease 24 tests (2 x 12 tubes)
reagents and Sample Processing Control.

BD MAX Check-Points CPO Sample Buffer Tubes 24 tests

Septum caps 25

EQUIPMENT AND MATERIALS REQUIRED BUT NOT PROVIDED

- BD MAX System (BD, Cat. No. 441916)

- BD MAX PCR Cartridges (BD, Cat. No. 437519)

- Vortex Mixer

- Pipettes & disposable (filter-) tips for a volume of 50 pL

- Lab coat and powderless disposable gloves

- Sampling Devices: Copan ESwab, (Copan, Cat. No. 480CE) or BD ESwab (BD, Cat No. 220245)

Suggested Media for Cultivation of Control Isolates (see Quality Control Section): Columbia Agar with 5% Sheep Blood
(e.g., BD™ Columbia Agar with 5% Sheep Blood, BD, Cat. No. 254005).



WARNINGS AND PRECAUTIONS

The BD MAX Check-Points CPO Assay is for in vitro diagnostic use.

This product can only be used on the BD MAX System.

Do not use the kit if the label that seals the outer box is broken.

Do not use reagents if the protective pouches are open or broken upon arrival.

Close protective pouches of reagents promptly with the zip seal after each use. Remove any excess air in the pouches
prior to sealing.

Check reagent strips for proper liquid fills (ensure that the liquids are at the bottom of the tubes) (see Figure 1).
Check reagent strips to ensure that all pipette tips are present (see Figure 1).

Do not remove desiccant from reagent pouches.

Do not use reagents if desiccant is not present or is broken inside reagent pouches.

Do not use reagents if the foil has been broken or damaged.

Do not mix reagents from different pouches and/or kits and/or lots.

Do not interchange or reuse caps, as contamination may occur and compromise test results.

Proceed with caution when using chemical solutions as Master Mix and Extraction Tube barcode readability may be
altered.

Do not use expired reagents and/or materials.

Good laboratory technique is essential to the proper performance of this assay. Due to the high analytical sensitivity of
this test, extreme care should be taken to preserve the purity of all materials and reagents.

To avoid contamination by amplicons, do not break apart the BD MAX PCR Cartridges after use. The seals of the BD
MAX PCR Cartridges are designed to prevent contamination.

Performing the BD MAX Check-Points CPO Assay outside the recommended time ranges can produce invalid results.
Assays not performed within the specified time ranges should be repeated with a new specimen.

Additional controls may be tested according to guidelines or requirements of local, state, provincial and/or federal
regulations or accrediting organizations.

In cases where culture or other PCR tests are conducted in the laboratory, care must be taken to ensure that the BD
MAX Check-Points CPO Assay, any additional reagents required for testing, and the BD MAX System are not
contaminated. Avoid microbial and deoxyribonuclease (DNase) contamination of reagents at all times. Gloves must be
changed before manipulating reagents and cartridges.

Always handle specimens as if they are infectious and in accordance with safe laboratory procedures such as those
described in the CLSI Document M29* and in Biosafety in Microbiological and Biomedical Laboratories.?

Wear protective clothing and disposable gloves while handling all reagents.

Wash hands thoroughly after performing the test.

Do not smoke, drink, chew or eat in areas where specimens or kit reagents are being handled.

Dispose of unused reagents and waste in accordance with local, state, provincial and/or federal regulations.

Consult the BD MAX System User’'s Manual® for additional warnings, precautions and procedures.

STORAGE AND STABILITY

Specimen Stability

Collected specimens should be kept between 2 °C and 25 °C during transport. Protect against exposure to excessive heat.
Specimens can be stored for up to 48 hours (2 days) at 2—-25 °C before testing.

BD MAX Check-Points CPO Assay reagents and components are stable at 2—-25 °C through the stated expiration date. Do
not use expired components.



Kit Components Storage

BD MAX Check-Points CPO Master Mix Tubes and BD MAX Check-Points CPO Extraction Tubes are provided in sealed
pouches. To protect product from humidity, immediately re-seal after opening. Master Mix tubes and Extraction Tubes are
stable for up to 14 days at 2—25 °C after initial opening and re-sealing of the pouch.

INSTRUCTIONS FOR USE

Specimen Collection/Transport

In order to obtain an adequate specimen, the instructions for use from the Sampling Device manufacturer must be followed
closely. Label the specimen collection tube (containing the rectal swab in liquid Amies medium) and transport to the
laboratory according to institutional standard operating procedures (Refer to the Storage and Stability section).

Specimen Preparation
Note: One (1) Sample Buffer Tube, and one (1) Septum Cap are required for each specimen and each External
Control to be tested.

1. Label a bar-coded BD MAX Sample Buffer Tube (clear cap) with the appropriate specimen identification. Do not
obscure, write or label over the 2D-barcode.

2. Vortex the rectal swab specimen in liquid Amies transport medium at low speed for 5 seconds.

3.  Remove the clear cap from the Sample Buffer Tube and pipette 50 pl of the liquid Amies transport medium into the
Sample Buffer Tube.
Recap the inoculated Sample Buffer Tube using a Septum Cap and vortex at low speed for 10 seconds.

5. Place the Sample Buffer Tube in a suitable rack.

6. Prepare any additional specimens by repeating steps 1 through 5 for the remaining specimens, ensuring gloves are
clean prior to handling additional specimens.

7. Proceed to BD MAX System Operation section to perform testing of the BD MAX Check-Points CPO Assay on the BD
MAX System.

BD MAX System Operation

Note: Refer to the BD MAX System User’s Manual® for detailed instructions (Operation section).

NOTE: One (1) Master Mix, one (1) Extraction Tube and one (1) Unitized Reagent Strip are required for each
specimen and each External Control to be tested. Set aside the required number of materials from their
protective pouches or boxes. To store opened Master Mix or Extraction Tube pouches, remove excess air and
close using the zip seal.

Power on the BD MAX System (if not already done) and log in by entering <user name> and <password>.
Gloves must be changed before manipulating reagents and cartridges.

3. Remove the required number of Unitized Reagent Strips from the BD MAX Check-Points CPO kit. Gently tap each strip
onto a hard surface to ensure that all liquids are at the bottom of the tubes.

4.  Remove the required number of Extraction Tube(s) and Master Mix Tube(s) from their protective pouches. Remove
excess air, and close pouches with the zip seal.

5. For each specimen to be tested, place one (1) Unitized Reagent Strip into the BD MAX System Rack, starting with
Position 1 of Rack A.

6. Snap one (1) Extraction Tube (white foil) into each Unitized Reagent Strip in Position 1 as shown in Figure 1.
7. Snap one (1) Master Mix Tube (green foil) into each Unitized Reagent Strip in Position 2 as shown in Figure 1.
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Figure 1: Snap BD MAX Check-Points CPO Extraction tubes and BD MAX Check-Points CPO Master Mix tubes into
Unitized Reagent Strips
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11.
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14.

15.
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17.

Click on the Run icon and enter the kit lot number for the BD MAX Check-Points CPO Assay (for lot traceability) by
either scanning the barcode with the scanner or by manual entry.
NOTE: Repeat step 8 each time a new kit lot is used.

Navigate to the Worklist. Using the pull-down menu, select <BD MAX CPO 62>.

Enter the Sample Buffer Tube ID, Patient ID and Accession Number (if applicable) into the Worklist, either by scanning
the barcode with the scanner or by manual entry.

Select the appropriate kit lot number (found on the outer box) from the pull-down menu.
Repeat steps 9 to 11 for all remaining Sample Buffer Tubes.

Place the Sample Buffer Tubes in the BD MAX System Rack(s) corresponding to the Unitized Reagent Strips
assembled in steps 5to 7.

Place the required number of BD MAX PCR Cartridge(s) into the BD MAX™ System (see Figure 2).
. Each cartridge accommodates up to 24 samples.

. The BD MAX System will automatically select the position and row on the BD MAX PCR Cartridge for
each run.

. PCR Cartridges are used on a per-run AND rack basis.

. BD MAX PCR Cartridges may be used multiple times until all lanes have been utilized, select Run Wizard
under the Worklist tab for lane assignments.

. Consult the BD MAX System User’'s Manual® for more details (1 cartridge per rack).

o DL
Figure 2: Load BD MAX PCR Cartridges

Load rack(s) onto the BD MAX System (Figure 3).
Close the BD MAX System lid and click <Start> to begin processing.

Side A Sude B

Figure 3: Load Rack(s) into the BD MAX System

At the end of the run, check results immediately or store Sample Buffer Tubes at 2-25 °C for a maximum of 48 h until
the results are checked.

NOTE: If a septum cap was damaged during the run, replace it with a new one before storing the sample.

NOTE: When an Indeterminate (IND), Unresolved (UNR), or Incomplete (INC) result is obtained, or when an External
Control failure occurs, a repeat test from the prepared Sample Buffer Tube must be performed (see “Repeat Test
Procedure”). If an External Control fails, repeat testing of all specimens using freshly prepared External Controls
(see “Quality Control”).



QUALITY CONTROL

Quality control procedures monitor the performance of the assay. Laboratories must establish the number, type and
frequency of testing control materials according to guidelines or requirements of local, provincial, state and/or federal
regulations or accreditation organizations in order to monitor the entire analytical process. For general QC guidance, the
user may wish to refer to CLSI MMO3 and EP12.%5

1.

External Positive and Negative Controls are not used by the BD MAX System software for the purpose of sample test
result interpretation. External Controls are treated as if they were patient specimens. (Refer to Table 2 for the
interpretation of External Control assay results.)

One (1) External Positive Control and one (1) External Negative Control should be run at least daily until adequate
process validation is achieved on the BD MAX System in each laboratory setting. Reduced frequency of control testing
should be in accordance with applicable regulations.

The External Positive Control is intended to monitor for substantial reagent failure. The External Negative Control is
used to detect reagent or environmental contamination (or carry-over) by target nucleic acids.

Various types of external controls are recommended to allow the user to select the most appropriate for their laboratory
quality control program.

a. External Negative Control: Previously characterized specimens known to be negative or commercially
available control material such as the E. coli ATCC 25922 Gram-negative control strain not carrying any of
the BD MAX Check-Points CPO target carbapenemase genes. Check-Points recommends that the External
Negative Control is prepared prior to the External Positive Control.

b. External Positive Control: commercially available control materials that carry one or more of the BD MAX
Check-Points CPO target carbapenemase genes are recommended such as NCTC Gram-negative control
strains listed below (Refer to Table 1).

For the preparation of External Control suspension, it is recommended that isolates be re-suspended in a saline
solution to a turbidity of 0.5 McFarland and perform serial dilutions with saline solution to obtain the final dilution
presented in Table 1. The final dilution should be made in negative rectal swab matrix to best mimic a real
clinical specimen. Inoculate 50 pL of the external control specimen to the corresponding Sample Buffer Tube.
Process and test as a sample (refer to the Specimen Preparation and BD MAX System operation sections).
All External Controls should yield the expected results (positive for External Positive Control, negative for External
Negative Control) and no failed external controls (Unresolved or Indeterminate results).

An External Negative Control that yields a positive test result is indicative of a sample handling and/or contamination
problem. Review the sample handling technique to avoid mix-up and/or contamination. An External Positive Control
that yields a negative result is indicative of a sample handling/preparation problem. Review the sample
handling/preparation technique.

An External Control that yields an Unresolved, Indeterminate or Incomplete test result is indicative of a reagent or a BD
MAX System failure. Check the BD MAX System monitor for any error messages. Refer to the System Error Summary
section of the BD MAX System User’'s Manual® for interpretation of warning and error codes. If the problem persists,
use reagents from an unopened pouch or use a new BD MAX Check-Points CPO Kit.

Table 1: Commercially Available Strains for External Positive and Negative Control

Target Gene External Control Strain Final Dilution from 0.5 McFarland

KPC Klebsiella pneumoniae (NCTC-13438) 1/1,000

VIM Pseudomonas aeruginosa (NCTC-13437) 1/5,000

IMP Escherichia coli (NCTC 13476) 1/7,000

OXA-48 Klebsiella pneumoniae (NCTC-13442) 1/10,000

NDM Klebsiella pneumoniae (NCTC-13443) 1/400

Negative Control Escherichia coli (ATCC 25922) 1/10

Each BD MAX Check-Points CPO Extraction Tube contains a Sample Processing Control which is a plasmid
containing a synthetic target DNA sequence. The Sample Processing Control monitors the efficiency of DNA capture,
washing and elution during the sample processing steps, as well as the efficiency of DNA amplification and detection
during PCR analysis. If the Sample Processing Control result fails to meet the acceptance criteria, the result of the
sample will be reported as Unresolved; however, any positive (POS) assay results will be reported and no targets will
be called NEG. An Unresolved result is indicative of sample-associated inhibition or reagent failure.




RESULTS INTERPRETATION

Results are available on the <Results> tab in the <Results> window on the BD MAX System monitor. The BD MAX System
software automatically interprets test results. Results are reported for each of the analytes and for the Sample Processing
Control. A test result may be called NEG (Negative), POS (Positive) or UNR (Unresolved) based on the amplification status
of the target and of the Sample Processing Control. IND (Indeterminate) or INC (Incomplete) results are due to BD MAX
System failure.

Table 2: BD MAX Check-Points CPO Assay Result Interpretation

Assay Result Reported Interpretation of Result

KPC POS KPC gene detected

KPC NEG No KPC gene detected

VIM and or IMP POS VIM and/or IMP gene detected

VIM and or IMP NEG No VIM or IMP gene detected

OXA POS OXA-48 gene detected

OXA NEG No OXA-48 gene detected

NDM POS NDM gene detected

NDM NEG No NDM gene detected

UNR Unresolved — inhibitory sample or reagent failure; no Sample Processing Control amplification
IND Indeterminate due to BD MAX System failure (with Warning or Error Codes*)
INC Incomplete run (with Warning or Error Codes*)

" Refer to “Troubleshooting” section of the BD MAX System User's Manual® for interpretation of warning and error codes.

REPEAT TEST PROCEDURE

NOTE: Sufficient volume is available for one repeat test from the Sample Buffer Tube. For Sample Buffer Tubes
stored at 2-25 °C, retesting must be performed within 48 hours following the initial Sample Buffer Tube inoculation
with the specimen.

NOTE: New specimens may be tested in the same run with repeat samples.

Unresolved Result

Unresolved results may be obtained in the event that sample-associated inhibition or reagent failure prevents proper target
or Sample Processing Control amplification. If the Sample Processing Control does not amplify, the sample will be reported
as UNR; however, any positive (POS) assay results will be reported. Sample(s) can be repeated from their corresponding
Sample Buffer Tube(s) within the timeframe defined above. Vortex and restart from the BD MAX System Operation section.
Alternatively, sample(s) can be repeated using the remaining rectal swab specimen with a new Sample Buffer Tube within
the timeframes defined above. Restart from the Specimen Preparation section.

Indeterminate Result

Indeterminate results may be obtained in the event that a System failure occurs. Sample(s) can be repeated from their
corresponding Sample Buffer Tube(s) within the timeframe defined above. Vortex and restart from the BD MAX System
Operation section. Alternatively, sample(s) can be repeated using the remaining rectal swab specimen with a new Sample
Buffer Tube within the timeframes defined above. Restart from the Specimen Preparation section. For the interpretation of
warning or error code messages, refer to the BD MAX System User’s Manual® (Troubleshooting section).

Incomplete Result

Incomplete results may be obtained in the event that the Specimen Preparation or the PCR failed to complete. Sample(s)
can be repeated from their corresponding Sample Buffer Tube(s) within the timeframe defined above. Vortex and restart
from the BD MAX System Operation section. Alternatively, sample(s) can be repeated using the remaining rectal swab
specimen with a new Sample Buffer Tube within the timeframes defined above. Restart from the Specimen Preparation



section. For the interpretation of warning or error code messages, refer to the BD MAX System User's Manual®
(Troubleshooting section).

External Control Failure

External Controls should yield expected results when tested. If samples have to be repeated due to an incorrect External
Control result, they should be repeated along with freshly prepared External Controls within the allowed timeframes defined
above.

CULTURING OF SPECIMENS
Culture and identification of organisms from positive specimens should be performed per laboratory procedures.

LIMITATIONS OF THE PROCEDURE

- This product can only be used on the BD MAX System.

- Erroneous results may occur from improper sample collection, handling, storage, technical error, sample mix-up, or
because the number of organisms in the sample is below the analytical sensitivity of the test.

- If the BD MAX Check-Points CPO result is IND, INC, or UNR (for one or more targets) then the test should be repeated.

- A BD MAX Check-Points CPO positive result does not necessarily indicate the presence of viable organisms

- In silico analysis combined with inclusivity analysis predict that the following carbapenemase variants are detected:

o] KPC: 2-37

0 VIM: 1-6, 8-52, 54, 56-60

o0  OXA-48 like: 48, 162, 163, 181, 204, 232, 244, 245, 370, 405, 438-439, 484, 505, 517, 519, 566
o] NDM: 1-24

o IMP: 1-4, 6-8, 10, 19-20, 23-26, 30, 34, 38, 40, 42-43, 51-52, 55, 59-61, 66, 70, 73, 76-80

- The BD MAX CPO Check-Points Assay is not a sub-typing tool and does not report variants of the blaye, blayiv, blanom,
blakec, or blapxa-4s genes.

- The in silico analyses used to predict variants detected by the assay were based on a comparison of target gene
sequences available in the BLDB database® to the BD MAX Check-Points CPO Assay primer/probe and amplicon
sequences for each gene target. In silico analyses using CLUSTALW were performed in 2017-2018. In silico analysis
of new variant gene sequences deposited into the database after 2018 for the five target genes have not been
performed.

- Mutations or polymorphisms in primer or probe binding regions may affect detection of current, new, or unknown blaye,
blay, blanom, blakec, or blaoxa.4s variants, resulting in a false negatve result.

- VIM and IMP are detected in the same channel and thus not differentiated.

- As with all PCR-based in vitro diagnostic tests, extremely low levels of target below the analytical sensitivity of the assay
may be detected, but results may not be reproducible.

- False negative results may occur due to loss of nucleic acid from inadequate collection, transport or storage of
specimens, or due to inadequate bacterial cell lysis. The Sample Processing Control has been added to the test to aid
in the identification of specimens that contain inhibitors to PCR amplification. The Sample Processing Control does not
indicate if nucleic acid has been lost due to inadequate collection, transport or storage of specimens, or whether
bacterial cells have been inadequately lysed.

- Excessive or heavily soiled specimens may lead to unresolved results (UNR) due to inhibition.

- As with all in vitro diagnostic tests, positive and negative predictive values are highly dependent on prevalence. BD
MAX Check-Points CPO performance may vary depending on the prevalence and population tested.

- The sample buffer tube has not been designed to support organism viability. If culture is necessary, it must be performed
from the original specimen.

- This test is a qualitative test and does not provide quantitative values nor indicate the quantity of organisms present.

- The performance of the BD MAX Check-Points CPO Assay has not been evaluated with rectal swab speciments from
pediatric patients.

- The detection of blaywp, blayiv, blanowm, blakec, and/or blaoxa.4s from rectal swab specimens may be from organisms other
than Enterobacteriaceae, Pseudomonas aeruginosa, and Acinetobacter baumannii.

- The performance of the BD MAX Check-Points CPO Assay with susceptible isolates containing blaue, blayviv, blanow,
blakec, and/or blaoxa-4s gene sequences has not been fully evaluated.

PERFORMANCE CHARACTERISTICS

Clinical performance characteristics of the BD MAX Check-Points CPO Assay were determined in a multi-site
investigational study and a study involving contrived specimens. The investigational study involved a total of five (5)
geographically diverse clinical centers where rectal swab specimens were collected as part of routine patient care,
enrolled into the trial, and tested with the BD MAX Check-Points CPO Assay. Specimens were obtained from patients at
risk for intestinal colonization with carbapenem non-susceptible bacteria. The reference method was a bacterial culture for
recovery of non-susceptible isolates from the rectal swab specimens followed by detection of antibiotic resistance genes
by PCR and sequencing. The bacterial culture comprised both direct plating on chromID Carba and chromID OXA48 as
well as over-night enrichment in MacConkey broth followed by plating on MacConkey agar with a 10 ug meropenem disc.
For contrived specimens, well-characterized strains were spiked into unique negative rectal swab matrix near the LoD and
analyzed by BD MAX Check-Points CPO. In addition, the strains were analyzed by PCR and sequencing.

A total of 1486 prospective specimens and 166 contrived specimens were enrolled in the clinical evaluation. 13
prospective specimens were non-reportable resulting in 1473 prospective specimens for performance evaluation.Tables 3



through 6 describe the performance characteristics of the BD MAX Check-Points CPO Assay that were observed during

the clinical trial.

Non-Reportable Rate

Of all specimens evaluated, 1.9% (28/1486) and 0% (0/166) were initially reported as Unresolved, Incomplete or
Indeterminate for the prospective and contrived specimens, respectively. Following a valid repeat test of 17 of 28 specimens
(11 were not repeated), 0.1% (2/1475) and 0% remained Unresolved for the prospective and contrived specimens,

respectively.

Performance Results with KPC producing organisms

The clinical performance for KPC in the prospective study and contrived study is summarized in the Table 3 below.

Table 3. KPC — Overall Performance

Prospective

Contrived

MacConkey chromID MacConkey + chromID "
e PCR/Sequencing PCR/Sequencing PCR/Sequencing HERE e e
POS NEG POS NEG POS NEG POS NEG

BD MAX Check.|  POS 23 10 28 5 30 3 30 0

Points CPO NEG 3 1437 1 1439 4 1436 0 136
Ser(‘;g%tg:;m 88.5% (71.0-96.0%) | 96.6 % (82.8-99.4%) | 88.2 % (73.4-95.3%) 100 % (88.6-100%)
Sp‘igg@'}%{;‘m 99.3 % (98.7 — 99.6) 99.7 % (99.2 — 99.9) 99.8 % (99.4 — 99.9) 100 % (97.3 — 100)

Performance Results with VIM and IMP producing organisms

The clinical performance for VIM/IMP in the prospective study and contrived study is summarized in the Table 4 below.

Table 4. VIM/IMP — Overall Performance

Prospective

Contrived
R PC'\FAQ?;é:couneknegi ng PCR(/:gégT(;Ir?cing Magch’%r/”S(g();Je(r:\':::r?g] ° FERIEETIenEg)
POS NEG POS NEG POS NEG POS NEG
BD MAX Check.| ~ POS 5 12 4 13 6 11 50 0
Points CPO NEG 0 1456 2 1454 2 1454 2 114
Se?ggwgg% 100 % (56.6-100%) 66.7 % (30.0-90.3%) 75.0 % (40.9-92.9%) 96.2 % (87.0-98.9%)
Spe(gi;gtg:;'m 99.2% (98.6-99.5) | 99.1% (98.5-99.5) | 99.2 % (98.7 — 99.6) 100 % (96.7 — 100)
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Performance Results with OXA48 producing organisms

The clinical performance for OXA-48 in the prospective study and contrived study is summarized in the Table 5 below.

Table 5. OXA48 — Overall Performance

Prospective

Contrived

MacConkey chromID MacConkey + chromID .
CAA8 PCR/Sequencing PCR/Sequencing PCR/Sequencing PERERE eI
POS NEG POS NEG POS NEG POS NEG
BD MAX Check.| ~ POS 20 20 25 15 25 15 30 0
Points CPO NEG 1 1432 0 1433 1 1432 0 136
Se?ggwgg” 95.2 % (77.3-99.2%) 100 % (86.7-100%) 96.2 % (81.1-99.3%) 100 % (88.6-100%)
Spigg@'}%{;’m 98.6 % (97.9 — 99.1) 99.0 % (98.3 — 99.4) 99.0 % (98.3 — 99.4) 100 % (97.3 — 100)

Performance Results with NDM producing organisms

The clinical performance for NDM in the prospective study and contrived study is summarized in the Table 6 below.

Table 6. NDM — Overall Performance

Prospective Contrived

MacConkey chromID MacConkey + chromID .
IEL PCR/Sequencing PCR/Sequencing PCR/Sequencing HERIEETIEE)
POS NEG POS NEG POS NEG POS NEG

BD MAX Check.| ~ POS 1 1 1 1 1 1 30 0

Points CPO NEG 0 1471 0 1471 0 1471 0 136
Se’g;g%tgg” 100 % (20.7-100%) 100 % (20.7-100%) 100 % (20.7-100%) 100 % (88.6-100%)
Spigg&té’:}'m 99.9 % (99.6 — 100) 99.9 % (99.6 — 100) 99.9 % (99.6 — 100) 100 % (97.3 — 100)

Analytical Inclusivity

A variety of BD MAX Check-Points CPO target organisms and carbapenemase gene variants were included in this study.
Strain selection criteria included prevalence and clinical importance. Ninety-three (93) strains were tested, including strains
from public collections and well-characterized clinical isolates.

Inclusivity testing included 16 different species and 17 KPC strains representing 2 variants, 17 VIM strains representing 7
variants, 18 IMP strains representing 7 variants, 20 OXA48-type strains representing 7 variants, 17 NDM strains
representing 4 variants and 4 strains containing two carbapenemase target genes. The strains were tested in triplicate at 3x
LoD (Limit of Detection). The BD MAX Check-Points CPO correctly identified 90 of the 93 strains tested upon initial testing.
Three strains, an Enterobacter cloacae with IMP-34, a Pseudomonas aeruginosa with IMP-4 and a Klebsiella pneumoniae

with NDM-1 were detected when re-tested at 10x LoD.
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Table 7: BD MAX Check-Points CPO Inclusivity Results versus in silico Prediction

Inclusivity Results
Target No. of strains Variants Variants not in silico Prediction
detected detected
KPC 17 KPC-2, 3 - KPC-2-37
VIM-1, 2, 4, 19,
VIM 19 26,27 31 - VIM-1-6, 8-52, 54, 56-60
IMP 20 IMP-1, 3, 4,7,8, ) IMP-1-4, 6-8, 10, 19, 20, 23-26, 30, 34, 38, 40, 42-
26, 34 43, 51, 52, 55, 59-61, 66, 70, 73, 76-80
OXA-48 29 ?g(SAfgl 126024 B OXA-48, 162, 163, 181, 204, 232, 244, 245, 370,
' ' ' 405, 438, 439, 484, 505, 517, 519, 566
232, 244
NDM 19 NDM-1, 5, 6, 7 - NDM-1-24

In summary, all variants tested and predicted detected by in silico analysis were detected by BD MAX Check-Points CPO.
In addition, IMP-7 and OXA-163 not predicted detected by in silico analysis were detected by BD MAX Check-Points CPO.
IMP-43, -51 and -73 have the same primer and probe target sequences as IMP-7 and OXA-438-439 have the same primer
and probe target sequences as OXA-163 and therefore also expected detected by BD MAX Check-Points CPO Assay.

Analytical Sensitivity (Limit of Detection)

The analytical sensitivity (Limit of Detection or LoD) for the BD MAX Check-Points CPO was determined using two strains
for each carbapenemase gene, i.e. 10 strains. Bacterial cell suspensions of each strain were prepared and quantified from
culture prior to inclusion in this study. A total of six 2-fold serial dilutions in negative rectal matrix were prepared for all strains
at test concentrations expected to comprise the LoD for each carbapenemase target gene. Replicates of 10 of each test
concentration were evaluated using 3 BD MAX instruments and 3 lots of reagents and consumables to estimate the LoD.
For this study, the estimated LoD was defined as the lowest concentration of target cells at which 10/10 replicates gave a
positive test result. The LoD was then confirmed by testing 20 replicates for each strain at the estimated LoD. Analytical
sensitivity (LoD), defined as the lowest concentration at which = 95% of all replicates are expected to test positive, ranged
from 144 to 4774 CFU/mL of Sample Buffer after dispensing rectal swab specimen into the Sample Buffer Tube.

Table 8: BD MAX Check-Points CPO Limit of Detection for Individual Targets

Target | Strain Species CFU/mL %
KPC CP254 | Klebsiella pneumoniae 2005 95%
CP365 | Klebsiella pneumoniae 3560 100%
VIM CP260 | Pseudomonas aeruginosa 159 100%
CP433 | Enterobacter cloacae 520 95%
IMP CP253 | Escherichia coli 319 100%
CP149 | Klebsiella pneumoniae 144 95%
OXA CP258 | Klebsiella pneumoniae 229 95%
CP411 | Escherichia coli 902 95%
NDM CP259 | Klebsiella pneumoniae 4774 100%
CP184 | Escherichia coli 4492 95%

Analytical Specificity (Cross-Reactivity and Exclusivity)

The BD MAX Check-Points CPO Assay was performed on samples containing phylogenetically related species and other
organisms likely to be found in rectal swab specimens. In addition, species were tested typically containing the BD MAX
Check-Points CPO carbapenemase target genes, but having either no carbapenemase gene or a different carbapenemase
or other antibiotic resistance gene. The bacterial cells were seeded into negative rectal swab matrix at a concentration of ~
5 x 106 cells/mL. Overall, 26 organisms were tested in 3 replicates and are listed in Table 9. All organisms tested negative.
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Table 9. Organisms Tested to Determine the BD MAX Check-Points CPO Specificity

Stlrgm Species Reference B-lactamase gene
CP-575 Campylobacter jejuni CCUG-41359 None
CP-521 Citrobacter freundii N/A CTX-M9 ESBL
CP-338 Citrobacter braakii N/A GES Carbapenemase
CP-568 Corynebacterium diphtheriae CCUG-37874 None
CP-484 Enterobacter aerogenes N/A None
CP-034 Enterobacter cloacae N/A CTX-M9 ESBL
CP-573 Enterococcus casseliflavus CCUG-55879 None
CP-574 Enterococcus faecalis CCUG-9997 None
CP-048 Escherichia coli N/A CTX-M1 ESBL
CP-576 Helicobacter pylori CCUG-17874 None
CP-058 Klebsiella oxytoca N/A CTX-M9 ESBL
CP-012 Klebsiella pneumonia N/A SHV-ESBL
CP-570 Listeria monocytogenes CCUG-33548 None
CP-357 Pseudomonas aeruginosa N/A PER ESBL
CP-132 Salmonella typhimurium N/A pAmpC
CP-519 Raoultella sp. N/A SHV & CTX-M9 ESBL
CP-571 Staphylococcus aureus CCUG-9128 None
CP-250 Serratia marcescens N/A None
CP-009 Stenotrophomonas maltophilia N/A SHV & CTX-M9 ESBL; pAmpC
CP-284 Acinetobacter baumannii N/A OXA-23 Carbapenemase
CP-503 Morganella morganii N/A None
CP-319 Providencia stuartii N/A VEB ESBL
CP-567 Providencia alcalifaciens CCUG-6325 None
CP-569 Streptococcus agalactiae CCUG-29780 None
CP-052 Proteus mirabilis N/A pAmpC
CP-440 Acinetobacter baumannii N/A OXA-58 Carbapenemase

N/A: Strain from in-house strain collection with no reference number available

Interfering Substances

Twenty-nine (29) biological and chemical substances that may occasionally be present in rectal swab specimens were
evaluated for potential interference with the BD MAX Check-Points CPO Assay and are listed in Table 10. All substances
were evaluated at a test concentration of 0.25% wi/v (2.5 mg/mL) in negative rectal swab matrix. Test specimens included
negative rectal swab matrix seeded with target organisms at 3x LoD (positive specimens) or not seeded (negative
specimens). For each substance 6 positive and 6 negative specimens were tested. Results demonstrated no reportable

interference with any of the substances tested (refer to Table 10).

Table 10. Substances not Interfering with BD MAX Check-Points CPO

Oils & fatty acids Metal salts Antibiotics Painkillers
Stearic acid Ba2S04 Cephalexin Naproxen
Palmitic acid CaCO3 Ciprofloxacin Benzocaine
Mineral Oil AlI(OH)3 Polymyxin B Phenylephrine
Simethicone Mg(OH)2 Bacitracin Bismuth subsalicylate
Cholesterol Neomycin
Alcohols Histamine antagonists Surfactants Remaining
Resorcinol Famotidine Nonoxynol-9 Hydrocortisone
Ethanol Omeprazole Benzalkonium chloride Loperamide Hydrochloride
Cimetidine Nystatin
Sennosides
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Inter-lab reproducibility

The inter-lab reproducibility for the BD MAX Check-Points CPO Assay was determined by analyzing one strain per target
spiked into negative rectal swab matrix in 2 different concentrations (1.5x LoD and 3x LoD), non-target strain spiked into
negative rectal swab matrix and negative rectal swab matrix at 3 different sites by 2 operators using 1 lot during 5 days.

Table 11. Inter-lab Reproducibility Results for BD MAX Check-Points CPO

KPC NDM OXA-48 VIM/IMP
+ = + = + = + =

1.5% LoD 100% 98.3% 100% 97.5%

(60/60) (59/60) (60/60) (117/120)
(95% CI) (94.0-100%) (91.1-99.7%) (94.0-100%) (92.9-99.1%)
3x LoD 100% 100% 100% 99.2%

(60/60) (60/60) (60/60) (119/120)
(95% ClI) (94.0-100%) (94.0-100%) (94.0-100%) (95.4-99.9%)
Negatives 100% 100% 100% 100%

(100/100) (100/100) (100/100) (100/100)

(95% ClI) (96.3-100%) (96.3-100%) (96.3-100%) (96.3-100%)

In summary, the inter-lab reproducibility ranged from 100-100%, 97.5-100% and 99.2-100% for Negatives, 1.5x LoD and 3x
LoD, respectively.

Inter-lot reproducibility

The inter-lot reproducibility for the BD MAX Check-Points CPO Assay was determined by analyzing one strain per target
spiked into negative rectal swab matrix in 2 different concentrations (1.5x LoD and 3x LoD), non-target strain spiked into
negative rectal swab matrix and negative rectal swab matrix at 1 site by 2 operators using 3 lots during 5 days.

Table 12. Inter-lot Reproducibility Results for BD MAX Check-Points CPO

KPC NDM OXA-48 VIM/IMP
+ = + - + = + -

1.5x LoD 100% 100% 100% 99.2%

(60/60) (60/60) (60/60) (119/120)
(95% ClI) (94.0-100%) (94.0-100%) (94.0-100%) (95.4-99.9%)
3x LoD 100% 100% 100% 100%

(60/60) (60/60) (60/60) (120/120)
(95% ClI) (94.0-100%) (94.0-100%) (94.0-100%) (96.9-100%)
Negatives 100% 100% 100% 100%

(90/90) (90/90) (90/90) (90/90)

(95% CI) (95.9-100%) (95.9-100%) (95.9-100%) (95.9-100%)

In summary, the inter-lot reproducibility ranged from 100-100%, 99.2-100% and 100-100% for Negatives, 1.5x LoD and 3x
LoD, respectively.

Intra-lab reproducibility

The intra-lab reproducibility was determined by analyzing one strain per target spiked into negative rectal swab matrix in 2
different concentrations (1.5x LoD and 3x LoD), non-target strain spiked into negative rectal swab matrix and negative rectal
swab matrix at 1 site by 2 operators using 1 lot during 12 days.
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Table 13. Intra-lab Reproducibility Results for BD MAX Check-Points CPO

KPC NDM OXA-48 VIM/IMP
+ = + = + = + -

1.5x LoD 100% 100% 97.9% 99.0%

(48148) (48148) (47/48) (95/96)
(95% Cl) (92.6-100%) (92.6-100%) (89.1-99.6%) (94.3-99.8%)
3x LoD 97.9% 100% 100% 100%

(47148) (48148) (48/48) (96/96)
(95% CI) (89.1-99.6%) (92.6-100%) (92.6-100%) (96.2-100%)
Negatives 100% 100% 100% 100%

(72172) (72172) (72172) (72172)

(95% CI) (94.9-100%) (94.9-100%) (94.9-100%) (94.9-100%)

In summary, the intra-lab reproducibility ranged from 100-100%, 97.9-100% and 97.9-100% for Negatives, 1.5x LoD and 3x
LoD, respectively.

Mixed Infection / Competitive interference

No interference was observed from testing of thirteen (13) specimens containing one KPC, VIM, IMP, OXA-48, or NDM
target from strains with known LoD spiked at 2x LoD and one or two other target organism(s) spiked at ~1x10® CFU/mL into
negative rectal swab matrix.

Carry-over contamination

Carry-over contamination was assessed by testing negative specimens together with positive specimens containing a high
load of bacteria carrying the carbapenemase resistance genes KPC, OXA48, NDM and VIM or IMP. Positions of negative
and positive specimens were alternated to maximize the possibility for carry-over contamination. Negative rectal swab matrix
was used for negative specimens, and to prepare positive specimens by seeding matrix with target organisms at a
concentration of 5 x 10®° CFU/mL. No positive calls were found for a total of 166 negative specimens.
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Drzati na suhom / Szaraz helyen tartandé / Tenere all'asciutto / Kyprak kyitiHge ycta / 7125 2 El RX| / Laikykite sausai / Uzglabat sausu / Droog houden / Holdes
tert / Przechowywac w stanie suchym / Manter seco / A se feri de umezeala / He gonyckate nonaganus snaru / Uchovavajte v suchu / Drzite na suvom mestu /
Férvaras torrt / Kuru bir sekilde muhafaza edin / Bepertu Big Bonorw / ii5 {443 -1

Perforation / Mepcbopaums / Perforace / Perforering / Aiarpnan / Perforacion / Perforatsioon / Perforacija / Perforalas / Perforazione / Tecik Tecy / R 41/

Perforacija / Perforacija / Perforatie / Perforacja / Perfuragéo / Perforare / Mepdopauus / Perforacia / Perforasyon / Mepdopauisi / %4l

Keep away from light / MaseTe ot ceetnuHa / Nevystavujte svétlu / Ma ikke udsaettes for lys / Vor Licht schiitzen / KpatfioTe 1o pakpid atmé 1o gwg / Mantener
alejado de la luz / Hoida eemal valgusest / Conserver a I'abri de la lumiére / Drzati dalje od svjetla / Fény nem érheti / Tenere al riparo dalla luce / KapaHfbinanraH
xepae ycra / W& L|sl{Of B / Laikyti atokiau nuo Silumos Saltiniy / Sargat no gaismas / Niet blootstellen aan zonlicht / Ma ikke utsettes for lys / Przechowywaé z
dala od zrédet $wiatta / Manter ao abrigo da luz / Feriti de lumina / XpauuTb B TemHoTe / Uchovavajte mimo dosahu svetla / Drzite dalje od svetlosti / Far ej utsattas
for ljus / Isiktan uzak tutun / BeperTu Big aii ceitna / iz &2k

This product is sold under license, and purchase of this product does not include rights to use for certain blood and tissue
screening applications, nor for certain industrial applications.The purchase of this product allows the purchaser to use it for
amplification and detection of nucleic acid sequences for providing human in vitro diagnostics. No general patent or other
license of any kind other than this specific right of use from purchase is granted hereby.

Contact BD Technical Service and Support at www.bd.com/ds.
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ATCC is a registered trademark of the American Type Culture Collection.
NCTC is a registered trademark of Public Health England.
TagMan is a registered trademark of Roche Molecular Systems, Inc.

© 2019 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.
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