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Xpert® C. difficile BT

In Vitro Diagnostic Medical Device
1 Proprietary Name
Xpert® C. difficile BT
2 Common or Usual Name
Xpert® C. difficile BT Assay [Atitiktis_1.1 |

3 Intended Use

The Cepheid Xpert C. difficile BT Assay, performed on the Cepheid GeneXpert® Instrument Systems, is a qualitative in vitro
diagnostic test for rapid detection of C. difficile tcdB (toxin B gene), cdt (binary toxin gene), and a deletion of a nucleotide at
position 117 of the tcdC gene from unformed (liquid or soft) stool specimens collected from patients suspected of having
Clostridium difficile infection (CDI). The Xpert C. difficile BT Assay is intended as an aid in the diagnosis of CDI and detection
of strains potentially associated with more severe disease. The test utilizes automated real-time polymerase chain reaction (PCR)
to detect zcdB, cdt, and the tcdC deletion at base 117 associated with the ribotype 027 strain. Binary toxin is produced by a
limited number of C. difficile strains, including the 027 strain. Binary toxin together with #cdB detection is often an indicator of
more severe disease or recurrence of disease. Isolates of C. difficile that are negative for fcdB but contain binary toxin genes
alone may produce symptoms similar to toxigenic C. difficile strains but the clinical significance of such strains is currently
uncertain. Concomitant culture is necessary only if further typing or organism recovery is required.

4 Summary and Explanation
C. difficile is a Gram-positive, spore-forming, anaerobic rod that was first linked to disease in 1978.1

CDI ranges from mild diarrhea to severe life-threatening pseudomembranous colitis.> Mature colonic bacterial flora in a healthy
adult is generally resistant to C. difficile colonization.> However, if the normal colonic flora is altered, resistance to colonization
by other bacterial species, such as C. difficile, is lost. The most common risk factor for developing CDI is exposure to
antibiotics.* C. difficile’s primary virulence factor is cytotoxin B.5 The genes coding for toxin A (fcdA; the enterotoxin) and
toxin B (tcdB) are part of the pathogenicity locus (PaLoc).ﬁ’7 Most pathogenic strains are toxin A-positive, toxin B-positive
(A+B+) strains, although toxin A-negative, toxin B-positive (A-B+) variant isolates have been recognized as pathogenic.8 Some
strains of C. difficile also produce an actin-specific ADP-ribosyltransferase called CDT or binary toxin. The binary toxin locus
contains two separate genes (cdtA and cdtB) and is located outside the PaLoc.!!

CDI diagnosis traditionally has been based either on the detection of toxin B directly in stool (the cell culture cytotoxicity
neutralization [CCCN] test) or on culture of the organism followed by determination of toxin B production by the isolate
(toxigenic culture). Both the CCCN test and toxigenic culture are labor intensive but are still considered to be the “gold
standards” because of the specificity of the former and the sensitivity of the latter.!>!3 Several rapid enzyme immunoassays
have been developed for detection of toxin A and B; however, these tests have reduced sensitivity and specificity compared to
the CCCN test. PCR methods for the detection of genes associated with toxin A and/or toxin B production have been developed
and show high sensitivity and specificity as compared to toxigenic culture.'

In addition to toxin A and B, recent literature suggests a link between the production of binary toxin and both disease severity
and outcome. Bauer et al.!> showed the presence of binary toxin genes in toxigenic isolates in 23% of the CDI cases in Europe.
Binary toxin produced by cdt genes is frequently observed in C.difficile strains associated with increased severity of CDI. Binary
toxin belongs to the family of ADP-ribosylating toxins and consists of cdt4 genes, the enzymatic ADP-ribosyltransferase, which
modifies actin, and cdtB, which binds to host cells and translocates the product of cdt4 into the cytosol. Multiple clinical studies
indicate an association between the presence of binary toxin genes in C. difficile and increased 30-day CDI mortality
independent of PCR ribotype. There is also literature showing that subjects having severe CDI, fulminant colitis, and/or
recurrent CDI are infected more frequently with C. difficile ribotypes carrying the genes for binary toxin production (cdtA/cdtB)
than those without these complications.m’17
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A subset of binary-producing isolates have mutations in the negative toxin regulator gene (fcdC), i.e., a deletion at nucleotide
117 (tcdCA117) consistent with Ribotype 027 strains. Infection caused by 027/NAP1/BI strains may be associated with a higher
rate of mortality and morbidity, including intensive care unit (ICU)-admission and prolonged length of stay. Multivariate
analysis demonstrated a significant association between disease severity and the presence of ribotypes carrying the binary toxin
gene with or without deletion at nucleotide 117. In the last several years, there have been outbreaks of CDI attributed to a
number of emerging “hypervirulent” strains that include fluoroquinoline-resistant strains belonging to PCR ribotype 027, (which
are also known as pulsed-field gel electrophoresis group NAP1 and restriction endonuclease assay type BI,)&18 Strains of 027
may exhibit increased toxin production, which is attributed to deletions in the regulatory gene fcdC and may produce more
spores, leading to enhanced persistence in the environment. %20 A presumptive positive 027 result may aid in the identification
of possible sources of an 027 outbreak.

Finally, additional studies have reported cases of patients with diarrhea and suspected C. difficile infection due to toxinotype XI/
PCR ribotype 033, or 033-like strains positive for binary toxin but negative for toxin A and B.21?2 The clinical significance of
such binary toxin positive, toxin B-negative strains is not fully understood.

Principle of the Procedure

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

Xpert C. difficile BT Assay includes reagents for the detection of toxin producing C. difficile and a Sample Processing Control
(SPC). The SPC indicates adequate processing of the target bacteria and monitors the presence of inhibitors in the PCR reaction.
The Probe Check Control (PCC) verifies reagent rehydration, PCR tube filling in the cartridge, probe integrity, and dye stability.

The primers and probes in the Xpert C. difficile BT assay detect sequences in the genes for toxin B (tcdB), binary toxin (cdt),
and the tcdCA117.

Reagents and Instruments

Material Provided
The Xpert C. difficile BT kit contains sufficient reagents to process 10 specimens or quality control samples.

The kit contains the following:

Xpert C. difficile BT Assay Cartridges with Integrated

Reaction Tubes 10

* Bead 1, Bead 2, and Bead 3 (freeze-dried) 1 of each per cartridge
* Reagent 1 3.0 mL per cartridge

* Reagent 2 (Sodium Hydroxide) 3.0 mL per cartridge
Xpert C. difficile BT Reagent Pouches 10

» Sample Reagent (Guanidinium Thiocyanate) 10 x 2.0 mL per pouch
CcD 1 per kit

» Assay Definition Files (ADF)
* Instructions to import ADF into software
+ Package Insert

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

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

6.2 Storage and Handling

28 .
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Store the Xpert C. difficile BT kit at 2-28 °C.

Do not use sample reagent or cartridges that have passed the expiration date.
Do not open the cartridge lid until you are ready to perform testing.

Do not use sample reagent that has become cloudy or discolored.

Do not use a cartridge that has leaked.

6.3 Materials Required but Not Provided

N

@ .

GeneXpert Dx System or GeneXpert Infinity System (catalog number varies by configuration): GeneXpert instrument,
computer with proprietary GeneXpert Software Version 4.3 or higher, barcode scanner, and operator manual.

Printer: If a printer is required, contact Cepheid Sales Representative to arrange for the purchase of a recommended printer.
Vortex mixer
Disposable, clean transfer pipettes

Dry swab for transfer of the specimen, such as the swab found in the Cepheid Sample Collection Device (Cepheid Catalog
Number: 900-0370), Cepheid Single-Use Disposable Swab (Cepheid Catalog Number SDPS-120), or the Copan Dual Swab
and Transport Systems (139C LQ STUART)

Warnings and Precautions

Treat all biological specimens, including used cartridges and reagents, 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. Guidelines for specimen handling are available from the U.S. Centers for Disease Control and Prevention and
the Clinical and Laboratory Standards Institute.2324

Follow your institution’s safety procedures for working with chemicals and handling biological samples.
Wear clean lab coats and gloves. Change gloves between processing each sample.
Do not substitute Xpert C. difficile BT reagents with other reagents.

Do not open the Xpert C. difficile BT cartridge lid except when adding sample and reagents or to remove sample from the
original cartridge to perform a retest in a new cartridge.

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

Do not shake the cartridge. Shaking or dropping the cartridge after opening the lid may yield invalid results.
Do not use a cartridge that has a damaged reaction tube.

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

Each single-use Xpert C. difficile BT cartridge is used to process one test. Do not reuse a used cartridges.

Consult your institution’s environmental waste personnel on proper disposal of used cartridges and used reagents. This
material may exhibit characteristics of hazardous waste requiring specific disposal requirements. Institutions should check
their local and country hazardous waste disposal requirements.

In the event of contamination of the work area or equipment with sample or controls, thoroughly clean the contaminated area
with a solution of 1:10 dilution of household chlorine bleach and then repeat the cleaning of the work area with 70% ethanol.
Wipe work surfaces dry completely before proceeding.

Xpert® C. difficile BT 3
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Chemical Hazards?32¢

Reagent 2:
. Contains sodium hydroxide

. Signal Word: Warning

. CLP/GHS Hazard Statements: H302: Harmful if swallowed, H315: Causes skin irritation, H319: Causes serious eye
irritation

Sample Reagent:
. Contains guanidinium thiocyanate

. Signal Word: Warning

. CLP/GHS Hazard Statements: H302: Harmful if swallowed, H412: Harmful to aquatic life with long lasting effects,
EUHO31: Contact with acids liberates toxic gas

. Precautionary Statements:

P264: Wash hands thoroughly after handling.

P280: Wear protective gloves/eye protection/face protection.
P273: Avoid release to the environment.

P302 + P352: IF ON SKIN: Wash with plenty of soap and water.

P305 + P351 + P338: IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present
and easy to do. Continue rinsing.

P312: Call a POISON CENTER or physician if you feel unwell.

P501: Dispose of contents/container to location in accordance with local and regional/national/international
regulations.

P362: Take off contaminated clothing and wash before reuse.
P321: Specific treatment, see supplemental first aid information.
P332 + P313: If skin irritation occurs, get medical advice/attention.

P337 + P313: If eye irritation persists, get medical advice/attention.

Specimen Collection and Transport [Atitiktis 1.2 |
1. Collect the unformed stool in a clean container. Follow your institution’s guidelines for collecting samples for C. difficile
testing.

2. Label with Patient ID and send to the laboratory for testing.

3. Store specimen at 2—8 °C. The specimen is stable for up to 5 days when stored at 2—8 °C. Alternatively, specimens can be
kept at room temperature (20-30 °C) for up to 24 hours.

Xpert® C. difficile BT
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10 Procedure
10.1  Preparing the Cartridge
Important Start the test within 30 minutes of adding the sample to the cartridge.
To add the sample to the cartridge (Xpert C. difficile BT):
1. Remove the cartridge and Sample Reagent from the package.
2. Immerse swab in the unformed stool sample briefly. The swab does not need to be completely soaked.
3. Insert the swab into the tube containing the Sample Reagent.
Note Use sterile gauze to minimize risks of contamination.
4. Hold the swab by the stem near the rim of the tube, lift the swab a few millimeters from the bottom of the tube, and push the
stem against the edge of the tube to break it. Make sure the swab is short enough to allow the cap to close tightly.
5. Close the lid and vortex at high speed for 10 seconds.
6.  Open the cartridge lid. Using a clean transfer pipette, transfer the entire contents of the Sample Reagent to the Sample
Chamber of the Xpert C. difficile BT cartridge. See Figure 1.
7. Close the cartridge lid.
Sample Chamber
(Large Opening)
Figure 1. Xpert C. difficile BT Cartridge (Top View)
10.2  Starting the Test
Before you start the test, make sure the Xpert C. difficile BT assay definition file is imported into the software.
Important This section lists the basic steps of running the test. For detailed instructions, see the GeneXpert Dx System
Operator Manual or the GeneXpert Infinity System Operator Manual.
Note The steps you follow can be different if the system administrator changed the default workflow of the system.
1. Turn on the GeneXpert instrument system:
. If using the GeneXpert Dx instrument, first turn on the instrument and then turn on the computer. The GeneXpert
software will launch automatically or may require double-clicking the GeneXpert Dx software shortcut icon on the
Windows® desktop.
or
. If using the GeneXpert Infinity instrument, power up the instrument. The GeneXpert software will launch
automatically or may require double clicking the Xpertise software shortcut icon on the Windows desktop.
2. Logon to the GeneXpert Instrument System software using your user name and password.
In the GeneXpert System window, click Create Test (GeneXpert Dx) or click Orders and Order Test (Infinity). The Create
Test window opens.
4.  Scan in the Patient ID (optional). If typing the Patient ID, make sure the Patient ID is typed correctly. The Patient ID is
associated with the test results and is shown in the View Results window.
5. Scan or type in the Sample ID. If typing the Sample ID, make sure the Sample ID is typed correctly. The Sample ID is
associated with the test results and is shown in the View Results window.
Xpert® C. difficile BT 5
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Note

11

12

Scan the barcode on the Xpert C. difficile BT cartridge. Using the barcode information, the software automatically fills the
boxes for the following fields: Select Assay, Reagent Lot ID, Cartridge SN, and Expiration Date.

If the barcode on the Xpert C. difficile BT cartridge does not scan, then repeat the test with a new cartridge following the procedure in
Section 15, Retest Procedure.

Click Start Test (GeneXpert Dx) or Submit (Infinity). In the dialog box that appears, type your password.

For the GeneXpert Infinity System, place the cartridge on the conveyor belt. The cartridge will be loaded automatically, the
test will run, and the used cartridge will be placed into the waste container.

or
For the GeneXpert Dx Instrument:
A.  Open the instrument module door with the blinking green light and load the cartridge.
B.  Close the door. The test starts and the green light stops blinking. When the test is finished, the light turns off.
C.  Wait until the system releases the door lock before opening the module door and removing the cartridge.
D

The used cartridges should be disposed in the appropriate specimen waste containers according to your institution's
standard practices.

Viewing and Printing Results

This section lists the basic steps for viewing and printing results. For more detailed instructions on how to view and print the
results, see the GeneXpert Dx System Operator Manual or the GeneXpert Infinity System Operator Manual.

Click the View Results icon to view results.
Upon completion of the test, click the Report button of the View Results window to view and/or generate a PDF report file.

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

Sample Processing Control (SPC): Ensures the sample was correctly processed. The SPC contains spores of Bacillus
globigii in the form of a dry bead that is included in each cartridge to verify adequate processing of the sample. The SPC
verifies that lysis of C. difficile bacteria and a spore have occurred if the organisms are present and verifies that specimen
processing is adequate. Additionally this control detects sample-associated inhibition of the real-time PCR assay, ensures the
PCR reaction conditions (temperature and time) are appropriate for the amplification reaction, and that the PCR reagents are
functional. The SPC should be positive in a negative sample and can be negative or positive in a positive sample. The SPC
passes if it meets the validated acceptance criteria.

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

Xpert® C. difficile BT
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13 Interpretation of Results

The results are interpreted by the GeneXpert Instrument Systems from measured fluorescent signals and embedded calculation
algorithms and will be shown in the View Results window. Possible results are shown in Table 1.

Table 1. Xpert C. difficile BT Results and Interpretation

Result Interpretation
Toxigenic C. diff POS, Toxin-producing C. difficile target DNA sequences are detected.
Binary Toxin NEG, 027 - Toxin-producing C. difficile — the toxin-producing C. difficile target (toxin B gene )
NEG has a Ct within the valid range and an endpoint above the minimum setting.
See Figure 2. » Binary toxin gene and the tcdC deletion at nt 117 are not detected.

» SPC — NA (not applicable); SPC is ignored since C. difficile target amplification may
compete with this control

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

Toxigenic C. diff POS, Toxin-producing C. difficile target DNA sequences are detected.

Binary Toxin POS, 027 - Toxin-producing C. difficile targets (toxin B gene plus binary toxin gene) have Cts
NEG within the valid range and endpoints above the minimum setting; the tcdC deletion at
See Figure 3. nt 117 is not detected

+ SPC — NA (not applicable); SPC is ignored since C. difficile target amplification may
compete with this control.

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

Toxigenic C. diff POS, Toxin-producing C. difficile and presumptive 027 target DNA sequences are detected.
Binary Toxin POS, 027 « Al toxin-producing C. difficile, presumptive 027 targets (toxin B, binary toxin and
PRESUMPTIVE POS tcdC deletion at nt 117) have Cts within the valid range and endpoint above the
See Figure 4. minimum setting.

« SPC — NA (not applicable); SPC is ignored since C. difficile target amplification may
compete with this control.

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

Toxigenic C. diff NEG, C. difficile toxin B gene sequences are not detected; however, another DNA target
Binary Toxin POS, 027 (binary toxin gene) is detected and has a Ct within the valid range and an endpoint
NEG above the minimum setting. The clinical significance of binary toxin-positive only
See Figure 5 isolates has yet to be determined.
+ SPC — NA (not applicable); SPC is ignored since C. difficile target amplification may
compete with this control.
* Probe Check — PASS; all probe check results pass.
Toxigenic C. diff NEG, C. difficile target DNA sequences (Toxin B gene, binary toxin gene) are not detected.
Binary Toxin NEG, 027 « Toxin-producing C. difficile gene sequences (toxin B gene and binary toxin gene) are
NEG not detected; other DNA targets for toxigenic C.difficile (tcdC deletion at nt 117) are
See Figure 6. not detected.
+ SPC — PASS; SPC has a Ct within the valid range and endpoint above the endpoint
minimum setting.
* Probe Check — PASS; all probe check results pass.
INVALID Presence or absence of C. difficile target DNA cannot be determined. Repeat test
See Figure 7. according to the instructions in Section 15, Retest Procedure. SPC does not meet
acceptance criteria, the sample was not properly processed or PCR is inhibited.
* INVALID — Presence or absence of C. difficile target DNA cannot be determined.
* SPC — FAIL; SPC target result is negative and the SPC Ct is not within valid range
and endpoint is below minimum setting.
* Probe Check — PASS; all probe check results pass.
Xpert® C. difficile BT 7
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Table 1. Xpert C. difficile BT Results and Interpretation (Continued)

Result

Interpretation

ERROR

Presence or absence of C. difficile target DNA cannot be determined. Repeat test
according to the instructions in Section 15, Retest Procedure. The Probe Check control
failed probably because the reaction tube was filled improperly, a probe integrity
problem was detected, or because the maximum pressure limits were exceeded.

* Toxin B— NO RESULT

» Binary Toxin — NO RESULT

+ tcdC deletion at nt 117 — NO RESULT

* *SPC — NO RESULT

* Probe Check — FAIL*; all or one of the probe check results fail.
* If the probe check passed, the error is caused by a system component failure.

NO RESULT

Presence or absence of C. difficile target DNA cannot be determined. Repeat test
according to the instructions in Section 15, Retest Procedure. Insufficient data were
collected to produce a test result (for example, the operator stopped a test that was in
progress).

+ Toxin B (tcdB) — NO RESULT

+ Binary Toxin (cdf) — NO RESULT

* tcdCA117 — NO RESULT

*+ SPC — NO RESULT

» Probe Check — NA (not applicable)

Note The screens shown in this section (Figure 2, Figure 3, Figure 4, Figure 5, Figure 6, and Figure 7) are from a GeneXpert Dx

instrument running GeneXpert Dx software.

[ TestResult | Analyte Result | Detail | Errors | History | Messages | Support |

Assay Name Xpert C.difficile BT Version 1
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ic C.diff POS;
oxin POS

027 PRESUMPTIVE POS

Figure 4. Example of Toxigenic C. diff Positive, Binary Toxin Positive, and 027 Presumptive Positive Results

Xpert® C. difficile BT 9
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Toxigenic C.diff NEG;
Binary Toxin POS;
027 NEG

b [Z]
i [Z]
[ [Z] E
7]

w

Figure 6. Example of Toxigenic C. diff Negative, Binary Toxin Negative, and 027 Negative Results

10 Xpert® C. difficile BT
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Figure 7. Example of an Invalid Result

14 Reasons to Repeat the Assay
If any of the test results mentioned below occur, repeat the test once according to the instructions in Section 15, Retest
Procedure.

. An INVALID result indicates that the SPC failed. The sample was not properly processed or PCR was inhibited.

. An ERROR result indicates that the Probe Check control may have failed and the assay was aborted possibly due to the
reaction tube being filled improperly, a reagent probe integrity problem was detected, or because the maximum pressure
limits were exceeded, or a valve positioning error was detected.

. A NO RESULT indicates that insufficient data were collected. For example, the operator stopped a test that was in progress.

15 Retest Procedure
For retest within 3 hours of an indeterminate result, use a new cartridge (do not re-use the cartridge) and new reagents.
1. Remove a new cartridge from the kit.
2. Transfer all remaining contents from the Sample Chamber to a new Sample Reagent vial using a disposable transfer pipette.
3. Vortex and add the entire contents of the Sample Reagent to the Sample Chamber of the new Xpert C. difficile BT cartridge.
4.  Close the lid and start the new test.

For retest after 3 hours of an indeterminate result, repeat the test with a new swab sample from the original patient specimen.

Xpert® C. difficile BT 1
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16 Limitations

. Non-027 isolates representing toxinotype XIV will be reported as Toxigenic C. diff POS; Binary Toxin POS; 027
PRESUMPTIVE POS using the Xpert C. difficile BT Assay.

. Toxigenic C. diff NEG; Binary Toxin POS, Presumptive 027 NEG by Xpert C. difficile BT may harbor the Toxin B gene and/
or the tcdC deletion below the LoD of the assay.

. Occasionally, non-027 isolates representing toxinotypes IV, V and X will be reported as Toxigenic C. diff POS; Binary Toxin
POS; 027 PRESUMPTIVE POS using the Xpert C. difficile BT Assay.

. The performance of the Xpert C. difficile BT Assay 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 C. difficile BT Assay should be interpreted in conjunction 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.

. Because of the dilution factor associated with the retest procedure, it is possible that C. difficile positive specimens, very
near or at the limit of detection (LoD) of the Xpert C. difficile BT Assay, may result in a false negative result upon retest.

. Inhibition of the Xpert C. difficile BT Assay has been observed in the presence of the following substances: Zinc oxide paste
and Vagisil® cream.

. Outbreaks of CDI may be caused by strains other than 027.

. False-negative results may occur when the infecting organism has genomic mutations, insertions, deletions, or
rearrangements or when performed very early in the course of illness.

. Positive results obtained with immunocompromised patients may reflect asymptomatic carriage of C. difficile.

. Detection of C. difficile nucleic acid in stools confirms the presence of the organisms in patients with diarrhea but may not
indicate that C. difficile is the cause of the diarrhea.

. Performance characteristics were not established for patients <2 years of age.

12 Xpert® C. difficile BT
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17

Expected Values

In the Xpert C. difficile BT Assay clinical study, a total of 2293 unformed stool specimens were included from seven centers
across the United States and Canada. The number and percentage of toxigenic C. difficile positive cases by culture, calculated by
age and gender, are presented in Table 2 and Table 3, respectively.

Table 2. Observed Prevalence of Toxigenic C. difficile by Age Group?

Age Group

N

Toxigenic
C. difficile Prevalence
(includes 027)

Binary Toxin Prevalence

027 Prevalence

2-5

16

37.5% (6/16)

12.5% (2/16)

12.5% (2/16)

6-21

105

12.4% (13/105)

2.9% (3/105)

0.9% (1/105)

22-59

898

16.4% (147/898)

4.8% (43/898)

3.3% (30/898)

>60

1274

20.7% (264/1274)

9.2% (117/1274)

7.2% (92/1274)

Total

2293

18.8% (430/2293)

7.2% (165/2293)

5.5% (125/2293)

18
18.1

a. Prevalence based on Xpert results.

Table 3. Observed Prevalence of Toxigenic C. difficile by Gender?

Toxigenic
C. difficile Prevalence
(includes 027)

18.2% (195/1072)
19.2% (235/1221)
18.8% (430/2293)

Gender N Binary Toxin Prevalence 027 Prevalence

Male 1072

6.3% (68/1072)
7.9% (97/1221)

7.2% (165/2293)

5.0% (54/1072)
5.8% (71/1221)
5.5% (125/2293)

Female 1221

Total 2293

a. Prevalence based on Xpert results.

Performance Characteristics

Clinical Performance

Performance characteristics of the Xpert C. difficile BT Assay were determined in a multi-site prospective investigation study at
seven US and Canadian institutions by comparing the Xpert C. difficile BT Assay to reference culture followed by CCCN testing
on the isolates and strain typing on the toxigenic strains by PCR-ribotyping.

Subjects included individuals whose routine care called for C. difficile testing. A portion of each leftover unformed stool
specimen was obtained for testing by the Xpert C. difficile BT Assay. The remaining excess specimen was sent to a central
laboratory for reference culture and cytotoxin B testing. Each stool specimen was inoculated onto pre-reduced cycloserine-
cefoxitin-fructose agar —direct plate (CCFA-D) and cycloserine cefoxitin mannitol broth with taurocholate lysozyme cysteine
(CCMB-TAL). After 24 hours the CCMB-TAL was subcultured on to a second CCFA-E plate (CCFA- Enriched). This direct-
enriched culture method is referred to hereafter as “reference culture”.

If C. difficile was isolated from the CCFA-D plate and the isolate was positive by CCCN assay, the specimen was classified as
“toxigenic C. difficile positive” and CCFA-E plate was not further analyzed. If no C. difficile was isolated from the CCFA-D
plate or if the isolate was negative by cell CCCN assay, the CCFA-E plate was further analyzed.

If CCFA-E was positive for C. difficile and the isolate was positive for CCCN assay, the specimen was classified as “toxigenic C.
difficile positive”. The specimen was reported as “negative” if CCFA-E was negative for C. difficile or the isolate was found to
be negative by the CCCN assay.

Following reference culture testing, the toxigenic C. difficile positive isolates were sent to a second set of reference laboratories
for strain identification by PCR-ribotyping.

Xpert® C. difficile BT 13
301-6190, Rev. A, June 2016



Xpert® C. difficile BT

Performance of the Xpert C. difficile BT Assay was calculated relative to the results of direct culture with strain typing and

reference culture with strain typing.

18.2  Overall Results
A total of 2293 specimens were tested by Xpert C. difficile BT Assay, culture, and strain typing.

Performance Results vs. Direct Culture

Relative to direct culture with PCR-ribotyping, the Xpert C. difficile BT Assay demonstrated a sensitivity and specificity for
toxigenic C. difficile of 98.78% and 90.86%, respectively. The Xpert C. difficile BT Assay also demonstrated a 100% positive

agreement and 97.70% negative agreement for 027 (Table 4).

Table 4. Xpert C. difficile BT Assay Performance vs. Direct Culture and PCR-Ribotyping

Direct Culture and PCR-Ribotyping
Toxin B+ Toxin B+ NEG Total®
027 + 027 -
Toxin B+
027+ 74 4 47 125
Xpert i
pert Toxin B+ 0 164 140 304
C. difficile 027-
BT
NEG 0 3 1860 1863
Total 74 171 2047 2292

Toxigenic C. difficile

Toxigenic C. difficile | 027

Sensitivity: 98.78% (242/245)
Specificity: 90.86% (1860/2047)
Accuracy:91.71% (2102/2292)

PPVC: 56.41% (242/429)
NPV9:99.84% (1860/1863)

Pos Agreement: 100% (74/74)
Neg Agreement: 97.70% (2167/2218)
Accuracy: 97.77% (2241/2292)
PPV: 59.20% (74/125)
NPV: 100% (2218/2218)

ap oo

One isolate was not typeable due to contamination: this specimen is not included in the performance statistics.

Xpert results shown are for first or second attempt. Approximately 3.2% of the specimens were indeterminate on first attempt.
Positive predictive value
Negative predictive value
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Performance vs. Reference Culture

Relative to reference culture with PCR-ribotyping, the Xpert C. difficile BT Assay demonstrated a sensitivity and specificity for
toxigenic C. difficile of 93.39% and 94.02%, respectively. The Xpert C. difficile BT Assay also demonstrated a 98.89% positive
agreement and 98.36% negative agreement for 027 (Table 5).

Table 5. Xpert C. difficile BT Assay Performance vs. Reference Culture and PCR-Ribotyping

Reference Culture and PCR-Ribotyping

Toxin B+ Toxin B+ a
027 + 027 - NEG Total
Toxin B+
027+ 89 5 31 125
Xpert i
pert | Toxin B+ 0 217 86 303
C. difficile 027-
BT 1863
NEG 1 21 1841
Total 90 243 1958 2291

Toxigenic C. difficile

Toxigenic C. difficile | 027

Sensitivity: 93.39% (311/333)
Specificity: 94.02% (1841/1958)
Accuracy:93.93% (2152/2291)

PPV®: 72.66% (311/428)
NPV¢: 98.82% (1841/1863)

Pos Agreement: 98.89% (89/90)
Neg Agreement: 98.36% (2165/2201)
Accuracy: 98.38% (2254/2291)
PPV: 71.20% (89/125)

NPV: 99.95% (2165/2166)

a. One isolate was not typeable due to contamination: this specimen is not included in the performance statistics.
b.  Xpert results shown are for first or second attempt. Approximately 3.2% of the specimens were indeterminate on first attempt.
c.  Positive predictive value
d.  Negative predictive value
Summary

Table 6 lists the total number of specimens for each different Test Result out of the 2293 specimens included in the clinical
Performance data analysis.

Table 6. Xpert C. difficile BT Assay Overall Performance

Test Result N
Toxigenic C. diff POS; Binary Toxin NEG; 027 NEG 272
Toxigenic C. diff POS; Binary Toxin POS; 027 NEG 36
Toxigenic C. diff POS; Binary Toxin POS; 027 PRESUMPTIVE POS 122
Toxigenic C. diff NEG; Binary Toxin POS; 027 NEG 78
Toxigenic C. diff NEG; Binary Toxin NEG; 027 NEG 1856
Total 2293
a. In additional testing, 4 of 7 strains were shown to harbor the toxin B gene.

Antibiotic Usage
Among the 2293 cases included in the main dataset, antibiotic use within the 2 months prior to sample collection was reported
for 1630 and no antibiotic use was confirmed for 570; for 93 cases, antibiotic status was unknown. Antibiotic use did not cause

a statistically significant difference in assay performance.
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19 Analytical Performance —
. B [Atitiktis 1.5 |
19.1  Analytical Specificity
Fifty-five (55) strains were collected, quantitated and tested using the Xpert C. difficile BT Assay. The strains originated from
the American Type Culture Collection (ATCC), Culture Collection University of Goteborg (CCUG), German Collection of
Microorganisms and Cell Cultures (DSMZ), the Centers for Disease Control and Prevention (CDC), the Institute of Public
Health, Maribor, Slovenia and Swedish Institute for Infectious Disease Control (SMI).
Of the bacterial species that were tested, ten (10) non-toxigenic C. difficile strains and eleven (11) non-C. difficile Clostridium
species were included. The organisms tested were identified as either Gram-positive (37) or Gram-negative (18). The organisms
were further classified as aerobic (24), anaerobic (29) or microaerobic (2).
Each strain was tested in triplicate at concentrations ranging from 1.1x10% to 2.2x10'% CFU/swab. Positive and negative controls
were included in the study. Under the conditions of the study, all isolates were reported Toxigenic C. diff NEG; Binary Toxin
NEG; 027 NEG (Table 7). The analytical specificity was 100%.
An additional series of non-difficile Clostridium species were tested to demonstrate the specificity of the binary toxin assay.
Table 7. Binary Toxin Gene Specificity Study Results
Genus Species Number Tested Toxin A/B Binary Toxin

Clostridium | aldenense 2 neg neg

Clostridium | aminovalericum-like 2 neg neg

Clostridium | baratii 2 neg neg

Clostridium | bartletti 1 neg neg

Clostridium | bifermentans 2 neg neg

Clostridium | bolteae 2 neg neg

Clostridium | butyricum 2 neg neg

Clostridium | cadaveris 2 neg neg

Clostridium | celerecrescens 2 neg neg

Clostridium | citroniae 2 neg neg

Clostridium | clostridioforme 2 neg neg

Clostridium | cochlearium 1 neg neg

Clostridium | colicanis 2 neg neg

Clostridium | disporicum 1 neg neg

Clostridium | fallax 2 neg neg

Clostridium | glycolicum 2 neg neg

Clostridium | hastiforme 1 neg neg

Clostridium | hathewayi 2 neg neg

Clostridium | hylemonae 2 neg neg

Clostridium | innocuum 2 neg neg

Clostridium | lactatifermentans 2 neg neg

Clostridium | lavalense 1 neg neg

Clostridium | limosum 2 neg neg

Clostridium | mangenotii 1 neg neg

Clostridium | mayombei-like 1 neg neg

Clostridium | novyi 2 neg neg

Clostridium | paraputrificum 2 neg neg

Clostridium | perfringens 2 neg neg

16 Xpert® C. difficile BT
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Table 7. Binary Toxin Gene Specificity Study Results (Continued)

Genus Species Number Tested Toxin A/B Binary Toxin
Clostridium | perfringens Type E 3 neg neg
Clostridium | ramosum 2 neg neg
Clostridium | sardiniense 1 neg neg
Clostridium | scindens 2 neg neg
Clostridium | septicum 2 neg neg
Clostridium | sordellii 2 neg neg
Clostridium | species 19 neg neg
Clostridium | spiroforme 1 neg neg
Clostridium | sporogenes 2 neg neg
Clostridium | subterminale group 3 neg neg
Clostridium | symbiosum 2 neg neg
Clostridium | tertium 2 neg neg
Clostridium | tetani 1 neg neg
Clostridium | xylano/aerotolerans 1 neg neg
Clostridium | difficile RT 027 5 + +
Clostridium | difficile RT 078 2 + +

All the non-binary toxin containing isolates were negative with the Xpert C. difficile BT Assay.

19.2  Analytical Sensitivity [Atitiktis_1.4
Studies were performed to determine the 95% confidence intervals for the analytical limit of detection (LoD) of C. difficile
diluted into a fecal matrix of human origin that can be detected by the Xpert C. difficile BT Assay. The fecal matrix consisted of
human liquid feces (C. difficile negative by Xpert C. difficile BT Assay) diluted in PBS with 15% glycerol. The LoD is defined
as the lowest number of colony forming units (CFU), per swab that can be reproducibly distinguished from negative samples
with 95% confidence.

Replicates of 20 were evaluated at each C. difficile concentration tested (CFU/swab) for 7 different C. difficile strains
representing toxinotypes 0 (two strains), III (two strains), IV, V, and VIII (one of each strain).

The estimate and confidence intervals were determined using logistic regression with data (number of positive results per
number of replicates at each level) over the range of CFUs tested. The confidence intervals were determined using maximum
likelihood estimates on the logistic model parameters using the large sample variance-covariance matrix. The LoD point
estimates and 95% upper and lower confidence intervals for each C. difficile toxinotype tested are summarized in Table 8.

Table 8. 95% Confidence Intervals for Analytical LoD-C. difficile

Strain ID Toxinotype (CII;(l)JIl)Sg\i:/gb) Lower 95% Cl | Upper 95% ClI
VPI 10463 (CCUG19126) 0 255 190 632
90556-M6S (ATCC9689) 0 460 419 587
LUMC-1 (027)2 [ 23 19 31
LUMC-5 (027)@ I 75 45 176
LUMC-7 \% 45 34 104
LUMC-6 VIl 60 50 74
9101 Xl 41 34 49
a. By PCR-ribotyping
Xpert® C. difficile BT 17
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The results of this study indicate that the Xpert C. difficile BT Assay will produce a positive C. difficile result 95% of the time
for a fecal sample containing 460 CFU/swab and an 027 presumptive positive result 95% of the time for a swab containing 75
CFU.

In addition to the LoD determination, eighteen C. difficile strains representing toxinotypes 0 plus 12 variant toxinotypes,
including four 027 toxinotype III isolates, were tested using the Xpert C. difficile BT Assay. C. difficile strains were selected to
broadly represent the majority of C. difficile toxinotypes encountered in practice. Stock cultures were prepared by suspending
the bacterial growth from agar plates in PBS buffer containing 15% glycerol. The concentration of each stock was adjusted to
1.4-5.9 McFarland units. All strains were serially diluted to approximately 900 CFU/swab and tested in triplicate.

Under the conditions of this study, the Xpert C. difficile BT Assay correctly identified all 18 strains tested as Toxigenic C. diff
POS. Included in the panel were § toxinotypes reported to be positive for binary toxin (CDT) production as well. All were CDT

positive using the Xpert C. difficile BT Assay. All four 027 isolates representing toxinotype III were correctly identified as
Toxigenic C. diff POS; Binary Toxin POS; 027 PRESUMPTIVE POS.

Seven C. difficile isolates of PCR ribotype 033 and three additional C. difficile isolates of related PCR ribotype that were
negative for fcdA and tcdB but produced binary toxin (CDT)22 were tested with the Xpert C. difficile BT Assay. All 10 isolates
yielded positive results for binary toxin only (Table 9), confirming the ability of the assay to detect isolates that are Toxin A-,
toxin B-, binary toxin +).

Table 9. Testing Organisms that Produce Binary Toxin Only (Toxin A-, Toxin B-) with Xpert C. difficile BT

Assay
PCR

Organism Strain ID Ribotype | Test Result

C. difficile CD12-066 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile CD12-203 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile CD13-022 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile 06-08-02 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile 06-20-01 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile NTO77 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile Al-0016 238 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile WA-0012 239 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile ES-0145 288 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG
C. difficile R-0010 033 Toxigenic C.diff NEG; Binary Toxin POS; 027 NEG

19.3 Interfering Substances
Twenty-one (21) biological and chemical substances occasionally used or found in stool specimens were tested for interference
with the Xpert C. difficile BT Assay. Potentially interfering substances include, but are not limited to, Vagisil cream and zinc
oxide paste (see Section 16, Limitations). The 19 substances listed in Table 10 showed no detectable interference with the Xpert
C. difficile BT Assay.
Table 10. Substances Tested and Showing No Assay Interference

Substance Substance

Whole Blood K-Y Jelly/Gelée®

Karolinska University Hospital McNeil-PPC

Mucin (porcine) Vaseline

Sigma Unilever

Kaopectate® Dulcolax®

Chattem Boehringer Ingelheim Pharmaceuticals
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Table 10. Substances Tested and Showing No Assay Interference (Continued)

Substance Substance
Immodium® Preparation H Portable Wipes
McNeil-PPC Wyeth Consumer Healthcare

Pepto-BismoI®
Proctor & Gamble

Vaginal Contraceptive Film (VCF)
Apothecus Pharmaceutical

Preparation H® Vancomicin
Wyeth Consumer Healthcare Fluka

Fleet® Metronidazole
CB Fleet Company Actavis

Fecal fats Anusol® Plus

Karolinska University Hospital TM Warner-Lambert Company
Monistat® E-Z HDTM High Density Barium Sulfate
McNeil-PPC for suspension

E-Z EM Canada

Hydrocortisone Cream
Longs Drugs

20 Reproducibility
A panel of 7 specimens with varying concentrations of toxigenic C. difficile and C. difficile Ribotype 027 were tested on 10
different days by two different operators at each of the three sites (7 specimens x 2 operators/ day x 10 days x 3 sites). One lot
of Xpert C. difficile BT Assay was used at each of the 3 testing sites. Xpert C. difficile BT Assays were performed according to
the Xpert C. difficile BT Assay procedure. Results are summarized in Table 11 and Table 12.
Table 11. Summary of Reproducibility Results (All)
% Agreement? % Total
Agreementby
Specimen ID Site 1 Site 2 Site 3 Sample
Negative 100% 100% 100% 100%

9 (20/20) (20/20) (20/20) (60/60)

- e . 100% 100% 100% 100%
Toxigenic C. difficile High Negative (20/20) (20/20) (20/20) (60/60)

- r o 100% 85% 85% 90%
Toxigenic C. difficile Low Positive (20/20) (17120) (17120) (54/60)

- p - 100% 100% 100% 100%
Toxigenic C. difficile Moderate Positive (20/20) (20/20) (20/20) (60/60)
Toxigenic C. difficile Ribotype 027 100% 100% 100% 100%

High Negative (20/20) (20/20) (20/20) (60/60)
Toxigenic C. difficile Ribotype 027 Low 100% 95% 95% 96.7%
Positive (20/20) (19/20) (19/20) (58/60)
Toxigenic C. difficile Ribotype 027 100% 100% 100% 100%
Moderate Positive (20/20) (20/20) (20/20) (60/60)
. 100% 97.1% 97.1% 98.1%
0,
% Total Agreement by Site (140/140) (136/140) (136/140) (412/420)
a. For negative and high negative samples, % Agreement = (# negative results/total samples run); for low and moderate positive
samples, % Agreement = (# positive results/total samples run).
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Table 12. Summary of Ct Value Results by Sample Level and Probe

SPC

Level Ave StdDev cv

Toxigenic C. diff high neg 32.17 0.59 1.83%
Toxigenic C. diff low pos 32.14 0.53 1.66%
Toxigenic C. diff mod pos 31.98 0.47 1.47%
027 high neg 32.11 0.65 2.03%
027 low pos 31.93 0.72 2.26%
027 mod pos 31.96 0.61 1.90%
Neg 32.26 0.72 2.22%

tcdB (Toxin B)

Level Ave StdDev cv

Toxigenic C. diff high neg 39.59 0.70 1.77%
Toxigenic C. diff low pos 35.88 0.81 2.24%
Toxigenic C. diff mod pos 32.17 0.45 1.39%
027 high neg 39.11 0.98 2.50%
027 low pos 35.49 0.58 1.65%
027 mod pos 32.10 0.63 1.97%

An additional panel of 6 specimens, three negative and three toxigenic C. difficile high-negative, were tested on 5 different days
by two different operators at each of the three sites (6 specimens x 2 operators/ day x 5 days x 3 sites). The high negative
specimens were prepared at a concentration below LoD such that they were expected to give a negative result 20 to 80% of the
time. One lot of Xpert C. difficile BT Assay was used at each of the 3 testing sites. Xpert C. difficile BT Assays were performed
according to the Xpert C. difficile BT Assay procedure. Results are summarized in Table 13.

Table 13. Summary of Additional Reproducibility Specimen Results

% Agreement? % Total
Agreementby
Specimen ID Site 1 Site 2 Site 3 Sample
Negative 100% 100% 100% 100%
9 (30/30) (30/30) (30/30) (90/90)
— e b 60% 60% 53.3% 57.8%
Toxigenic C. difficile High Negative (18/30) (18/30) (16/30) (52/90)

a.  (# negative results / total high negative samples run)
b.  20-80% agreement expected for high negative sample
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Cepheid

904 Caribbean Drive
Sunnyvale, CA 94089
USA

Cepheid Europe SAS
Vira Solelh

81470 Maurens-Scopont
France

Telephone: +1 408.541.4191

Telephone: +33 563 825 300

Fax: +1 408.541.4192

Fax: +33 563 825 301

www.cepheid.com
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23 Technical Assistance

Before contacting Cepheid Technical Support, collect the following information:

. Product name

. Lot number

. Serial number of the instrument

. Error messages (if any)

. Software version and, if applicable, Computer Service Tag number
Region Telephone Email
US — Technical Support +1 888.838.3222 techsupport@cepheid.com
Australia and New Zealand 8288 (1)83 ggg techsupportanz@cepheid.com
China +86 021 5406 5387 techsupportchina@cepheid.com
France +33 563 825 319 support@cepheideurope.com
Germany +49 69 710 480 480 support@cepheideurope.com
United Kingdom +44 3303 332 533 support@cepheideurope.com
Italy +39 800 902 567 support@cepheideurope.com
South Africa +27 861 22 76 35 support@cepheideurope.com
Other Europegn, Middle East and | +33 563 825 319 support@cepheideurope.com
African countries +971 4 253 3218
Japan +0120 95 4886 support@japan.cepheid.com
Countries not listed above +1 408.400.8495 techsupport@cepheid.com

Contact information for other Cepheid offices is available on our website at www.cepheid.com, www.cepheidjapan.com or

www.cepheidinternational.com under the SUPPORT tab. Select the Contact Us option.
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Xpert® C. difficile BT

In Vitro diagnostiné medicinos priemone

1. Patentuotas pavadinimas
Xpert® C. difficile BT

2. Bendrinis / jprastinis pavadinimas
Xpert C. difficile BT tyrimas

Paskirtis

Cepheid Xpert C. difficile BT tyrimas, naudojamas su Cepheid GeneXpert® instrumenty
sistemomis, yra kokybinis in vitro diagnostinis tyrimas, skirtas greitam C. difficile tcdB (toksino B
geno) cdt (binarinio toksino geno) ir tedC geno 117 pozicijos nukleotido delecijos nustatymui
iSmaty méginiuose, surinktuose i§ pacienty, jtariamy dél Clostridium difficile infekcijos (CDI).
Xpert C. difficile BT tyrimas yra naudojamas kaip pagalbiné priemoné diagnozuojant CDI ir
padermiy, potencialiai susijusiy su sunkesniais susirgimais, aptikime. Tyrime yra naudojama
automatizuota tikro laiko polimerazés grandinés reakcija (PGR) tcdB, cdt, ir tcdC delecijos 117
bazéje, susijusioje su 027 ribotipo paderme, aptikimui. Binarinis toksinas yra produkuojamas riboto
skaiciaus C. difficile padermiy, jskaitant 027 paderme. Binarinis toksinas kartu su zcdB aptikimu yra
daznas daug sunkesniy susirgimy ar ligos atsinaujinimo indikatorius. C. difficile izoliatai, neigiami
dél tcdB, bet turintys toksino geny, gali sukelti simptomus, panasius j toksigeniskos C. difficile
padermés, taciau klinikiné tokiy padermiy svarba kol kas néra Zinoma. Jei yra reikalingas tolimesnis
tipavimas, biitina atlikti lydin¢iuosius tyrimus.

4. Santrauka ir paaiskinimas

C. difficile yra Gram teigiama, sporas formuojanti anaerobin¢ bakterija, pirmag kartg su susirgimu
susieta 1978m.!

CDI sukelia susirgimus, pradedant nuo diar¢jos baigiant imiu gyvybei pavojingu
pseudomembraniniu kolitu.? Subrendusi gaubtinés Zarnos bakteriné flora suaugusiame Zmoguje
paprastai yra atspari C. difficile kolonizacijai.> Ta¢iau, kai normali gaubtinés Zarnos flora susilpnéja,
atsparumas kolonizacijai dingsta. DaZniausias rizikos faktorius yra antibiotiky vartojimas.* Pirminis
C. Difficile virulentiskumo faktorius yra citotoksinas B.’

Genai, koduojantys toksing A (tcdA; enterotoksinas) ir toksing B (tcdB) yra patogeniskuma
koduojancio lokuso dalis (PaLoc).*” Dauguma patogeniniy padermiy yra teigiamos toksinui A,
toksinui B (A+B+), nors toksinui A neigiami ir toksinui B teigiami (A-B+) varianty izoliatai buvo
pripazinti kaip patogeniniai.® Kai kurios C. difficile padermés taip pat produkuoja aktinui specifiska
ADP-ribosiltransferaze, vadinamg CDT arba binariniu toksinu. Binarinio toksino lokusas susideda
is dviejy geny (cdtA ir cdtB) ir yra uz PaLoc riby.”!!

CDI diagnozé tradicisSkai yra paremta arba toksino B aptikimu tiesiogiai iSmatose (lgsteliy kulttiros
citotoksiSkumo neutralizavimo [CCCN] tyrimas), arba organizmo kulttiros auginimu ir toksino B
produkavimo izoliate nustatymu (toksigeno kultiira). Ir CCCN tyrimas, ir toksigeno kultiiros
tyrimas reikalauja daug darbo, taciau vis tiek yra laikomi “auksiniais standartais” dél pirmojo
specifiskumo ir antrojo jautrumo.'>!3 Toksino A ir toksino B aptikimui buvo sukurta keletas greity
imunofermentiniy tyrimy, taciau, $iy tyrimy jautrumas ir specifiSkumas yra mazesnis, lyginant su
CCCN tyrimu. Buvo sukurti PGR metodai, skirti geny, susijusiy su toksino A ir/ar toksino B
produkavimu, aptikimui, demonstruojantys auksta jautrumg ir specifiSkuma, lyginant su toksigeno
kultiira.'

Be toksino A ir B, naujausia literatiira pateikia sgsajas ir tarp binarinio toksino produkavimo ir
susirgimo sunkumo bei pasekmiy. Bauer ir kt.!® pateiké duomenis apie binariniy toksiny geny



buvimg toksigeniniuose izoliatuose 23% CDI atvejy Europoje. Binarinis toksinas, produkuojamas
cdt geny, yra daznai pastebimas C.difficile padermése, susijusiose su sunkia CDI. Binarinis toksinas
priklauso ADP-ribozilinanciy toksiny Seimai ir susideda i§ cdt4 geny, fermentinés ADP-
riboziltransferazés, kuri modifikuoja akting, ir cdtB, kuris suriSa lgsteles-Seimininkes ir translokuoja
cdtA produkta | citozolj. Klinikinés studijos pateikia s3saja tarp binarinio toksino geny buvimo C.
difficile ir padidéjusio 30 dieny CDI mirtingumo, nepriklausomai nuo PGR ribotipo. Literatiiroje
taipogi teigiama, jog subjetai su sunkia CDI, Zaibiniu kolitu ir/ar atsinaujinusia CDI, yra dazniau
infekuojami C. difficile ribotipais su binarinj toksing (cdtA/cdtB) produkuojanciais genais, nei
komplikacijy nepatiriantys subjektai.!®!?

Binarinius toksinus produkuojanciy izoliaty poaibis turi mutacijy neigiamo toksino reguliaciniame
gene (tcdC), t.y., delecija ties nukleotidu 117 (tcdCA117) atitinka 027 ribotipo padermes. Infekcija,
sukelta 027/NAP1/BI padermes, gali biiti susijusi su didesniu mirtingumu ir sergamumu, jskaitant
slaugyma intensyvios prieziiiros palatoje bei prailginta buvimg ligoningje. Atlikta daugiamate
analizé demonstravo zenklig sgsajg tarp susirgimo sunkumo ir ribotipy su binarinio toksino genu
buvimu su ar be delecijos ties 117 nukleotidu. Per pastaruosius keleta mety, buvo uzfiksuoti CDI
proverziai, sukelti “hipervirulentisky” ir fluorokvinolonui atspariy padermiy, priklausanciy PGR
ribotipui 027 (taip pat zinomam kaip pulso lauko gelio elektroforezés grupé NAP1 ir restrikcinés
endonukleazés tyrimo tipas). '® 027 padermés gali demonstruoti padidinta toksiny produkavima,
kuris yra priskiriamas prie delecijy gene tcdC ir gali produkuoti daugiau spory, taip sustiprinant
isliekamuma aplinkoje.!®° Galimas teigiamas 027 rezultatas gali biiti pagalbiné priemoné
identifikuojant galimus 027 protriikio Saltinius.

Galiausiai, atlikus papildomus tyrimus, buvo pateikti atvejai, kai pacientams su diaréja buvo
itariama C. difficile infekcija dél toksinotipo XI/PCR ribotipo 033, ar j 033 panasiy padermiy,
teigiamy dél binarinio toksino, bet neigiamy dél toksino A ir B.2!*? Klinikiné iy teigiamy
binariniam toksinui ir neigiamy B toksinui padermiy svarba dar néra iki galo iSaiSkinta.

5. Procediiros principas

GeneXpert Dx sistema integruoja ir automatizuoja méginio apdorojima, nukleininés riigsties
18gryninimg ir amplifikacijg bei taikinio eiliy aptikimg paprastuose ar kompleksiniuose méginiuose,
naudojant tikro laiko PGR tyrima. Sistema sudaro instrumentas, personalinis kompiuteris ir jdiegta
programing¢ jranga, skirta méginiy tyrimy paleidimui ir rezultaty perziiirai. Sistemai yra reikalingos
vienkartinio naudojimo GeneXpert kasetés, kuriose yra PGR reagentai ir kuriose vyksta DNR
ekstrakcija, amplifikacija ir amplikono aptikimas. Kadangi kasetés yra individualios, yra
eliminuojamas kryZzminis uZter§tumas tarp meginiy. Pilng sistemy apras§yma rasite atitinkamame
GeneXpert Dx sistemos operatoriaus vadove it/ar GeneXpert Infinity sistemos operatoriaus vadove.
Xpert C. difficile BT sudétyje yra reagenty, skirty toksino, produkuojancio C. difficile aptikimui bei
meéginio apdorojimo kontrolé (SPC). SPC yra skirta adekvataus taikinio bakterijos apdorojimo
atlikimui ir inhibitoriy stebéjimui PGR reakcijoje. Tyrimo tikrinimo kontrol¢ (PCC) patikrina
reagento rehidracijg, PGR mégintuvélio uzpildyma kasetéje, mégintuvélio integralumg ir dazy
stabiluma.

Xpert C. difficile BT tyrimo pradmenys ir mégintuvéliai aptinka toksino B (¢cdB), binarinio toksino
B (tcdB) ir tcdCA117 geny sekas.

6. Reagentai ir instrumentai
6.1 Tiekiamos medziagos

WXpert C. difficile BT rinkinj sudaro reagentai, kuriy pakanka 10 pacienty ar kokybés kontrolés
meéginiy.



Rinkinj sudaro:

Xpert C. difficile BT tyrimo kasetés su integruotais reakciju mégintuvéliais 10
* Rutuliukasl, rutuliukas 2 ir rutuliukas 3 (uzsaldyti, sausi) po 1 kasetéje

* Reagentas 1 3.0 mL kasetéje
* Reagentas 2 (natrio hidroksidas) 3.0 mL kasetéje
WXpert C. difficile BT reagenty pakuotés 10
» Méginio reagentas (Guanidinio tiocinatas) 1 x 2.0 mL pakuotéje
CDh 1 rinkinyje

* Tyrimo apraSymo failai (ADF)
* ADF importavimo j programing jrangg instrukcijos
* Pakuotés apraSymas

Pastaba:

Medziagos saugos duomeny lapai (MSDL) yra pateikiami www.cepheid.com arba
www.cepheidinternational.com skirtuke ,,SUPPORT*.

Siame produkte esantis jauéio serumo albuminas (BSA) buvo pagamintas i§skirtinai i§ jau¢io
plazmos Jungtinése Amerikos Valstijose. Gyviinai nebuvo Seriami ruminantiniais ar kitais
gyvulinés kilmés baltymais; gyviinam buvo atlikti prieSmirtiniai ir pomirtiniai tyrimai. Proceso
metu medziaga nebuvo sumaiSoma su kitomis gyviininés kilmés medziagomis.

6.2 Laikymas ir naudojimas
* Xpert C. difficile BT rinkinys turi buti laikomas prie 2-28 °C.
-}Hv(é& » Nenaudokite pasibaigusios galiojimo datos reagenty ar kaseciy.
* Neatidarykite kasetés tol, kol nebusite pasiruosg atlikti tyrimo.
g » Nenaudokite drumzliny ar spalva pakeitusiy reagenty.
* Nenaudokite pratekancios kasetés.

6.3 Reikalingos, bet nepateikiamos medZiagos

* GeneXpert Dx sistema arba GeneXpert Infinity sistema (katalogo numeris skiriasi priklausomai
nuo konfigiiracijos): GeneXpert instrumentas, kompiuteris su patentuotos GeneXpert programinés
jrangos versija 4.3 ar vélesne, briksniniy kody skaitytuvas, naudojimosi vadovas.

* Spausdintuvas: jei reikia spausdintuvo, susisiekite su Cepheid pardavimo atstovu dél
rekomenduojamo spausdintuvo jsigijimo.

* Vortekso tipo purtyklé.

* Vienkartiniai steriliis iSpilstymo dozatoriai.

* Méginiy surinkimo priemoné, pavyzdziui Cepheid méginiy paémimo priemoné (Cepheid
katalogo nr. 900-0370), Cepheid vienkartinis tamponas (Cepheid katalogo nr. SDPS-120), ar Copan
dviguba paémimo ir transportavimo sistema (139C LQ STUART).

7. Ispéjimai ir atsargumo priemonés
* Su visais biologiniais méginiais, jskaitant panaudotas kasetes, elkités kaip su galinciais
& pernesti infekcinius agentus. Kadangi néra Zinoma, kuris méginys yra infekciskas, su
visais biologiniais méginiais reikia dirbti laikantis universaliyjy atsargumo priemoniy.
Gairés d¢l darbo su méginiais yra pateikiamos JAV Ligy kontrolés ir prevencijos centro ir
Klinikiniy ir laboratoriniy standarty instituto.?>**
* D¢l darbo su chemikalais ir biologiniais méginiais, laikykités Jusy laboratorijoje
atlieckamy saugos procediury.
» Dévekite Svarius laboratorinius chalatus ir pirstines. Po kiekvieno méginio apdorojimo



pasikeiskite pirStines.
» Xpert C. difficile BT tyrimo reagenty negalima sukeisti su kitais reagentais.
* Neatidarykite Xpert C. difficile BT kasetés dangtelio, iSskyrus ta momenta, kai dedate
méginj ir reagentus arba iSimate méginj i8 originalios kasetés, jog atliktuméte pakartotinj
tyrimg su nauja kasete.
» Nenaudokite kasetés, kuri buvo iSmesta ar supurtyta po to, kai jdéjote meéginj ir reagentq.
* Nepurtykite kasetés. Kasetés purtymas ar iSmetimas ant zemés po atidarymo gali sukelti
klaidingus rezultatus.
» Xpert C. difficile tyrimas neteikia jautrumo rezultaty. Jautrumo tyrimo atlikimui auginant
kulttras yra reikalingas papildomas laikas.
* Nenaudokite kasetés, kurios reakcijos mégintuvélis yra pazeistas.
* Neklijuokite méginio ID etiketés ant kasetés dangtelio ar ant bruksnio kodo.

@ * Kiekviena vienkartinio naudojimo Xpert C. difficile BT kaseté yra skirta vieno tyrimo
atlikimui. Kasec¢iy nenaudokite pakartotinai.
* D¢l tinkamo kaseciy ir nepanaudoty reagenty iSmetimo pasitarkite su savo jstaigos
atlieky utilizavimo skyriumi. Si medziaga gali turéti valstybinio pavojingy atlieky
charakteristika, kurioms yra taikomi specifiniai utilizavimo reikalavimai. [staigos turi
laikytis savo Salyje galiojan¢iy nurodymy dél pavojingy atlieky utilizavimo.
* Darbo vietos ar jrangos uzter§imo méginiais ar kontrolémis atveju uZztersta vieta
kruopsciai iSvalykite chloro baliklio tirpalu, skiestu santykiu 1:10 ir uztersta pavirsiy
nuvalykite 70% etanoliu. Prie§ tesiant darba, pavir§iy gerai nusausinkite.

8. Cheminis pavojus>-~°

8.1 Reagentas 2:

<!> * Sudétyje yra natrio hidroksido
* Signalinis zodis: jspé&jimas
» CLP/GHS pavojaus frazés: H302: pavojingas prarijus, H315: dirgina oda, H319: sukelia
rimtg akiy sudirgima.

8.2 Méginio reagentas:

@ * Sudétyje yra guanidinio tiocianato
» Signalinis Zodis: jsp¢jimas
* CLP/GHS pavojaus frazés: H302: pavojingas prarijus, H412: pavojingas vandens
organizmams su ilgai iSliekanciu poveikiu, EUHO031: salytyje su rugstimis skleidzia toksiskas dujas.
* Atsargumo frazes:
* P264: Po darbo kruops¢iai nusiplaukite rankas.
» P280: Dévékite apsaugines pirStines/akiy apsauga/veido apsaugg.
» P273: Venkite produkto patekimo i aplinka.
* P302 + P352: ANT ODOS: gausiai plaukite muilu ir vandeniu.
* P305 + P351 + P338: | AKIS: keleta minuciy kruopsciai plaukite vandeniu. ISimkite kontaktinius
leSius jei jie yra ir jei tai jmanoma padaryti. Plaukite toliau.
* P312: Jei pasijutote blogai, skambinkite APSINUODIJIMU CENTRUI ar gydytojui.
* P501: Turinj/konteiner} iSmeskite laikydamiesi vietiniy ir regioniniy/valstybiniy/tarptautiniy
taisykliy.
* P362: Nusivilkite uzterStus rubus ir prie§ pakartotin] dévéjima juos iSskalbkite.
* P321: Specifinis gydymas, dé¢l pirmosios pagalbos priemoniy skaitykite papildoma informacija.
* P332 + P313: Atsiradus odos sudirgimui, kreipkités j gydytoja.
* P337 + P313: Jei akiy sudirgimas islieka, kreipkités i gydytoja.



9. Méginio surinkimas ir transportavimas
1. Beformes iSmatas surinkite j sterily konteinerj. Laikykités Jusy jstaigoje taikomy
instrukceijy dél méginiy, skirty C. difficile BT tyrimui, surinkimo.
yﬂ,ﬁ 2. Konteiner] pazymékite méginio ID ir siyskite j laboratorijg iStyrimui.
8T 3. Meéginius laikykite prie 2—8 °C. Méginiai yra stabilus iki 5 dieny, jei yra laikomi prie
= 2—8 °C. Kambario temperattroje (20—30 °C) méginiai gali biiti laikomi iki 24 valandy.

10. Procediira
Kasetés paruoSimas
Svarbu: tyrimg biitina pradéti per 30 minuciy nuo reagenty jdéjimo j kasete momento.
Meéginio ir reagenty idéjimas i kasete (Xpert C. Difficile BT):

1. IS pakuotés iSimkite kasete ir reagentus.

2. Trumpam pamerkite tamponélj j beformiy iSmaty méginj. Nereikia, kad tamponélis visiskai
permirkty.

3. Tampong¢lj jdékite | mégintuvélj su méginio reagentu.

Pastaba: norint iSvengti uzterStumo, naudokite sterilig marle.

4. Tamponelj laikydami uz kotelio Salia mégintuvelio krasto, kelis milimetrus pakelkite nuo
meégintuvelio dugno ir stumdami kotelj | mégintuvélio krasta, jj nulauzkite. [sitikinkite, jog
tamponélis netrukdys uzsukti kamstelio.

5. Uzkimskite ir vorteksuokite dideliu grei¢iu 10 sekundziy.

6. Atidarykite kasetés dangtelj. Naudodamiesi Svariu dozatoriumi, perneskite visg méginio reagento
turinj j Xpert C. difficile BT kasetés méginio kamera. Zr. 1 pav.

7. Uzdarykite kasetés dangtelj.

Meéginio kamera
(didelé anga)

Pav. 1. Xpert C. difficile BT tyrimo kaseté (vaizdas i$ virSaus).

10.2 Tyrimo paleidimas
Svarbu: pries pradedant tyrima, jsitikinkite, jog Xpert C. difficile BT tyrimo aprasymo byla
yra importuota j programine jranga. Siame skyriuje yra pateikiami pagrindiniai tyrimo
atlikimo etapai. Dél detalesniy instrukciju prasome Ziiiréti GeneXpert Dx sistemos
naudojimosi vadova ar GeneXpert Infinity sistemos naudojimosi vadovg.
Pastaba: atlickami veiksmai gali skirtis, jei administratorius pakeité pirminius sistemos darbo eigos
nustatymus.

1. [junkite GeneXpert Dx instrumento sistema:
* Jei naudojate GeneXpert Dx instrumenta, pirmiausia jjunkite instrumentg ir tik tada - kompiuterj.
GeneXpert programiné jranga jsijungs automatiskai arba reikés dukart paspausti GeneXpert Dx
programinés jrangos piktograma, esancig Windows® darbalaukyje.



arba
* Jei naudojate GeneXpert Infinity instrumentg, jjunkite instrumentg. GeneXpert programiné jranga
isijungs automatiSkai arba reikés dukart paspausti Xpertise programinés jrangos piktograma,
esancig Windows darbalaukyje.

2. Prisijunkite prie GeneXpert Dx instrumento sistemos programings jrangos jvesdami savo
vartotojo vardg ir slaptazod;.

3. GeneXpert Dx sistemos lange paspauskite elementg Create Test (GeneXpert Dx) (sukurti
tyrimg) arba spustelékite Orders (uzsakymai) ir Order Test (uzsakyti tyrimg) (Infinity). Atsidarys
tyrimo sukirimo langas.

4. Nuskenuokite paciento ID (pasirinktinai). Jei paciento ID jvedate rankiniu btidu, jsitikinkite, jog
paciento ID jvedéte teisingai. Paciento ID yra susiejamas su tyrimo rezultatais, rodomais rezultaty
perzitiros lange.

5. Sample ID (méginio ID) lentelé¢je nuskenuokite arba jveskite méginio ID. Isitikinkite, kad
paciento ID jvedéte teisingai. Méginio ID bus susietas su tyrimo rezultatais ir bus rodomas “View
Results” (perziiiréti rezultatus) lange.

6. Nuskenuokite Xpert C. difficile BT kasetés briikSninj koda. Naudojantis briksninio kodo
informacija, programiné jranga uzpildys $iy laukeliy informacija: ,,Select Assay* (pasirinkti
tyrimg), ,,Reagent Lot ID* (reagento serijos ID), ,,Cartridge SN* (kasetés SN) ir ,,Expiration Date*
(galiojimo data).

Pastaba: jei Xpert C. difficile BT kasetés briksninis kodas nenusiskenuoja, tyrimg pakartokite
naudodami naujg kasete ir laikydamiesi procediiros, pateikiamos 15 skyriuje ,,Tyrimo pakartojimo
procedura®.

7. Paspauskite Start Test (pradéti tyrima) (GeneXpert Dx) arba Submit (pateikti) (Infinity).
Atsiradusioje lenteléje jveskite savo slaptazod.

8. Jei naudojate GeneXpert Infinity sistema, padékite kasete ant konvejerio juostos. Kaseté bus
ikelta automatiskai, tyrimas bus paleistas, o panaudota kaseté atsidurs atlieky konteineryje.
arba
Jei naudojate GeneXpert Dx instrumenta:

A. Atidarykite instrumento modulio dureles su zybsinc€ia zalia lempute ir jdékite kasetg.

B. Uzdarykite dureles. Tyrimas prasidés, o zalia leputé nustos blykséti. Pasibaigus tyrimui, lemputé
uzges.

C. Palaukite, kol sistema atrakins dureles, atidarykite jas ir iSimkite kasetg.

D. Panaudotas kasetes iSmeskite ] atitinkamg méginiy konteinerj laikydamiesi Jiisy jstaigoje
praktikuojamy standarty.

11. Rezultaty perziuira ir spausdinimas

Siame skyriuje yra pateikiami pagrindiniai perzitiros ir spausdinimo etapy veiksmai. Dél i§samiy
rezultaty perzitros ir spausdinimo instrukeijy, zitirékite GeneXpert Dx sistemos naudotojo vadovg
arba the GeneXpert Infinity sistemos naudotojo vadovg.

1. Paspauskite piktogramg View Results (perzitiréti rezultatus).

2. Tyrimui pasibaigus, paspauskite klavisa Report (ataskaita), esantj rezultaty perzitiros lange ir
perzitirekite rezultatus arba sugeneruokite ataskaitos PDF faila.

12. Kokybés kontrolé

Kiekviename tyrime yra meéginio apdorojimo kontrol¢ (SPC) ir mégintuvelio
patikrinimo kontrolé (PCC).

Méginio apdorojimo kontrolé (SPC)—uZtikrina teisingg méginio apdorojimg. SPC sudétyje yra
Bacillus globigii spory sausy spory rutuliuko formoje. Si kontrolé yra kiekvienoje kasetéje tam, kad
uztikrinti adekvaty méginio bakterijos apdorojimg. SPC patvirtina, kad, esant organizmams, jvyko
C. difficile bakterijos lizé ir méginio apdorojimas yra adekvatus. Be to, $i kontrolé aptinka su



méginiu susijusj tikro laiko PGR tyrimo inhibavima, patikrina, ar PGR reakcijos salygos
(temperatura ir laikas) yra tinkamos amplifikacijos reakcijai ir, ar PGR reagentai yra funkcionalis.
SPC turi buti teigiama neigiamame méginyje ir gali buiti neigiama arba teigiama teigiamame
meéginyje. SPC pavyksta, jei atitinka patvirtintus priimtinumo kriterijus.

Mégintuvélio patikrinimo kontrolé (PCC)—pries pradedant PGR reakcija, GeneXpert sistema
matuoja fluorescencijos signalg i§ mégintuvéliy ir patikrina rutuliuky rehidracija, reakcijos
meégintuvelio uzpildyma, mégintuvélio integraluma ir dazy stabiluma. Mégintuvélio patikra
pavyksta, jei atitinka patvirtintus priimtinumo kriterijus.

13. Rezultaty interpretavimas

GeneXpert instrumenty sistemos rezultatus interpretuoja pagal iSmatuotg fluorescencijos signala,
jtraukiant apskai¢iavimo algoritmus. Rezultatai yra rodomi “View Results” (Rezultaty perziiiros)
lange. Galimi rezultatai yra pateikiami 1 lentel¢je.

Rezultatas Interpretavimas

Toxigenic C. diff POS, | Aptiktos toksino, produkuojancio C. difficile taikinio DNR sekos.
Binary Toxin NEG, 027 | « Toksino, produkuojancio C. difficile — toksino, produkuojancio C.
NEG difficile (toksino B genas) taikinys turi teisingas Ct ribas ir galutinis
Zr.pav. 2. taskas yra vir§ minimalaus nustatymo.

* Binarinio toksino genas ir tcdC delecija ties nt 117 neaptikti.

* SPC — NA (netaikoma); SPC yra ignoruojama, nes C. difficile
amplifikacija gali konkuruoti su Sia kontrole.

* Probe Check — PASS (pavyko); mégintuvélio patikrinimas atliktas
sekmingai.

Toxigenic C. diff POS,
Binary Toxin POS, 027
NEG

Zr.pav. 3.

Aptiktos toksino, produkuojancio C. difficile taikinio DNR sekos.

* Toksino, produkuojancio C. difficile taikiniy (toksino B genas plius
binarinio toksino genas) Cts ribos yra tinkamose ribose, o galutinis
taskas yra vir§ minimalaus nustatymo; tcdC delecija ties nt 117
neaptikta.

* SPC — NA (netaikoma); SPC yra ignoruojama, nes C. difficile
amplifikacija gali konkuruoti su §ia kontrole.

* Probe Check — PASS (pavyko); mégintuvéelio patikrinimas atliktas
s¢kmingai.

Toxigenic C. diff POS,

Binary Toxin POS, 027
PRESUMPTIVE POS

Zr.pav. 4

Aptiktos toksino, produkuojancio C. difficile ir numanomo 027 taikinio
DNR sekos.

* Visi toksinai, produkuojantys C. difficile, numanomi 027 taikiniai
(toksinas B, binarinis toksinas ir tcdC delecija ties nt 117) turi teisingas
Ct ribas ir galutinis taskas yra vir§ minimalaus nustatymo.

* SPC — NA (netaikoma); SPC yra ignoruojama, nes C. difficile
amplifikacija gali konkuruoti su Sia kontrole.

* Probe Check — PASS (pavyko); mégintuvélio patikrinimas atliktas
sekmingai.

Toxigenic C. diff NEG,
Binary Toxin POS, 027
NEG

Zr.pav.5

C. difficile toksino B sekos néra aptiktos; taciau aptiktas kitas DNR
taikinys (binarinio toksino genas), kurio Cts ribos yra tinkamose ribose,
o galutinis taskas yra vir§ minimalaus nustatymo. Teigiamo binarinio
toksino klinikiné reikSme dar turi biiti nustatoma.

* SPC — NA (netaikoma); SPC yra ignoruojama, nes C. difficile
amplifikacija gali konkuruoti su Sia kontrole.

* Probe Check — PASS (pavyko); mégintuvélio patikrinimas atliktas
s¢kmingai.




Toxigenic C. diff NEG,
Binary Toxin NEG, 027
NEG

Zr.pav.6.

C. difficile taikinio DNR sekos (toksino B genas, binarinio toksino
genas) neaptiktos.

* Toksino, produkuojancio C. difficile taikiniy (toksino B genas ir
binarinio toksino genas) neaptikta; kiti DNR taikiniai dél toksigeninio
C.difficile (tcdC delecija ties nt 117) neaptikti.

* SPC — PASS (pavyko); SPC Ct yra tinkamose ribose, o galutinis
taskas yra vir§ minimalaus nustatymo.

* Probe Check — PASS (pavyko); mégintuvéelio patikrinimas atliktas
s¢kmingai.

INVALID
Zr.pav.7

C. difficile taikinio DNR buvimas ar nebuvimas negali biiti nustatytas;
pakartokite tyrima pagal 15 skyriaus instrukcijas. SPC neatitinka
priimtinumo kriterijy, méginys nebuvo tinkamai apdorotas arba PGR
yra inhibuota.

* INVALID — C. difficile taikinio DNR buvimas ar nebuvimas negali
biiti nustatytas.

* SPC — FAIL (nepavyko); SPC taikinio rezultatas yra neigiamas ir
SPC Ct nepatenka yra teisingas ribas, o galutinis taskas yra Zemiau
minimalaus nustatymo.

* Probe Check — PASS (pavyko); mégintuvélio patikrinimas atliktas
sekmingai.

ERROR

C. difficile taikinio DNR buvimas ar nebuvimas negali biiti nustatytas;
pakartokite tyrima pagal 15 skyriaus instrukcijas. Mégintuvélio
patikrinimas néra s€kmingas dél netinkamai uzpildyto mégintuvélio,
meégintuvélio integralumo problemos ar dél virSyty slégio riby.

» Toxin B (toksinas B)}— NO RESULT (NERA REZULTATO)

» Binary Toxin (binarinis toksinas) — NO RESULT (NERA
REZULTATO)

* tcdC deletion at nt 117 (tcdC delecija ties nt 117) — NO RESULT
(NERA REZULTATO)

+ *SPC — NO RESULT (NERA REZULTATO)

* Probe Check (mégintuvélio patikrinimas) — FAIL* (nepavyko); vieno
ar keliy mégintuvéliy patikrinimas néra s€kmingas.

* Jei mégintuvélio patikrinimas yra s€kmingas, klaida jvyko deél
sistemos komponento.

NO RESULT

C. difficile taikinio DNR buvimas ar nebuvimas negali biiti nustatytas;
pakartokite tyrima pagal 15 skyriaus instrukcijas. Surinkta
nepakankamai duomeny tyrimo rezultaty gavimui (pvz., operatorius
sustabdé tyrimg tyrimo eigos metu).

» Toxin B (toksinas B) (tcdB)— NO RESULT (NERA REZULTATO)
» Binary Toxin (binarinis toksinas) (cdt) — NO RESULT (NERA
REZULTATO)

+ tcdCA117 — NO RESULT (NERA REZULTATO)

+ SPC — NO RESULT (NERA REZULTATO)

* Probe Check (mégintuvélio patikrinimas) — NA (netaikoma)

Pastaba: ekrany paveiksléliai, pateikiami Siame skyriuje (pav. 2, pav. 3, pav. 4, pav. 5, pav. 6 ir
pav. 7) yra i§ GeneXpert Dx instrumento, veikian¢io su GeneXpert Dx programine jranga.




Pav. 2. Teigiamo toksigeninio C. Diff, neigiamo binarinio toksino ir neigiamo 027 rezultato pavyzdys

Pav. 3. Teigiamo toksigeninio C. Diff, teigiamo binarinio toksino ir neigiamo 027 rezultato pavyzdys



Pav. 4. Teigiamo toksigeninio C. diff, teigiamo binarinio toksino ir numanomai teigiamo 027 rezultato
pavyzdys

Pav. 5. Neigiamo toksigeninio C. diff, teigiamo binarinio toksino ir neigiamo 027 rezultato pavyzdys



Pav. 6. Neigiamo toksigeninio C. diff, neigiamo binarinio toksino ir neigiamo 027 rezultato pavyzdys

Pav. 7. Klaidingo rezultato pavyzdys

14. Tyrimo kartojimo prieZastys

Tyrima kartokite laikydamiesi 15 skyriuje pateikty instrukcijy, jei gavote vieng $iy tyrimy rezultaty:
* INVALID (KLAIDINGAS) rezultatas rodo, kad SPC nepavyko. Méginys nebuvo tinkamai
paruostas arba PGR buvo inhibuotas.



* ERROR (KLAIDA) rezultatas rodo, kad mégintuvélio patikrinimo kontrolé buvo nes¢kminga, o
tyrimas buvo atSauktas galimai dél to, kad reakcijos mégintuvélis nebuvo tinkamai uzpildytas, buvo
aptikta reagento mégintuvélio integralumo problema, buvo perzengtos maksimalios slégio ribos
arba buvo aptikta voztuvo pozicijos klaida.

+ NO RESULT (NERA REZULTATO) rodo, kad néra pakankamai duomeny. PavyzdZiui,
operatorius sustabdé tyrimg tyrimo metu.

15. Pakartotinio tyrimo procediira

Norint pakartotinai iStirti neaiSkaus rezultato méginj per 3 valandas: naudokite nauja kasete
(pakartotinai naudoti kasetés negalima) ir naujus reagentus.

1. IS rinkinio pakuotés iSimkite nauja kasete.

2. Naudodami vienkartinj dozatoriy, perneskite visg likusj turinj 1§ méginio kameros j nauja
méginio reagento buteliuka.

3. Vorteksuokite ir visg méginio reagento turinj perneskite j naujos Xpert C. difficile BT kasetés
meéginio kamera.

4. Uzdarykite dangtelj ir pradékite naujg tyrima.

Norint pakartotinai istirti neaiSkaus rezultato méginj po 3 valandy, tyrima kartokite naudodami
naujg meginj, paimtg i§ originalaus paciento méginio.

16. Apribojimai

* Ne 027 izoliatai, atstovaujantys toksinotipa XIV, bus pateikiami kaip Toxigenic C. diff POS;
Binary Toxin POS; 027 PRESUMPTIVE POS, naudojant Xpert C. difficile BT tyrima.

* Toxigenic C. diff NEG; Binary Toxin POS, Presumptive 027 NEG su Xpert C. difficile BT gali
slépti toksino B geng ir/ar tcdC delecija, jei jis bus Zemiau tyrimo aptikimo ribos.

« Kartais, ne 027 izoliatai, atstovaujantys toksinotipus IV, V ir X, gali buti pateikiami kaip
Toxigenic C. diff POS; Binary Toxin POS; 027 PRESUMPTIVE POS, naudojant Xpert C.
difficile BT tyrima.

» Xpert C. difficile BT tyrimo veiksmingumas patvirtintas naudojant procediiras, pateiktas Siame
pakuotés apra§yme. Siy procediiry modifikacijos gali paveikti tyrimo veiksminguma.

* Xpert C. difficile BT tyrimo rezultatai turi biti interpretuojami kartu su kitais laboratoriniais ir
klinikiniais duomenimis, prieinamais gydytojui.

+ Klaidingi rezultatai gali atsirasti dél netinkamo méginio surinkimo, méginio surinkimo procediiros
nesilaikymo, netinkamo méginio paruosimo ar laikymo, technikiniy klaidy, méginiy sumaiSymo
arba dél per mazo organizmy skaic¢iaus meéginyje. Norint iSvengti klaidingy rezultaty, biitina laikytis
Siame pakuotés apraSyme pateikty instrukcijy.

* Dél skiedimo faktoriaus pakartotinio tyrimo procediroje, imanoma, jog C. difficile teigiamo
meéginiai, esantys Salia ar ties Xpert C. difficile BT tyrimo aptikimo riba, pakartotiniame tyrime
demonstruos klaidingai neigiama rezultata.

» Xpert C. difficile BT tyrimo inhibicija buvo pastebéta esant Sioms substancijoms: cinko oksido
pasta ir Vagisil® kremas.

* CDI protrukius gali sukelti kitos nei 027 padermés.

+ Klaidingai neigiami rezultatai gali atsirasti, kai infekuotas organizmas turi genominiy mutacijy,
insercijy, delecijy ar pertvarkymy, jvykusiy ankstyvojoje susirgimo stadijoje.

* Teigiami rezultatai, gauti i§ imunosupresuoty pacienty, gali atspindéti asimptomatinj C. difficile
pernesimg.

* C. difficile nukleininiy riig§¢iy aptikimas iSmatose patvirtina organizmy buvimg pacientuose su
diaréja, bet neindikuoja, jog C. difficile yra diar¢jos prieZastis.

* Veiksmingumo charakteristika néra nustatyta pacientams, jaunesniems nei 2 mety amziaus.



17. Tikétinos vertés

Xpert C. difficile BT tyrimo klinikingje studijoje i§ viso buvo naudota 2293 beformiy iSmaty
meéginiai, surinkti i$ septyniy centry JAV ir Kanadoje. Teigiamo toksigeninio C. difficile skaiCius ir
procentiné iSraiSka, apskaiciuota pagal amziy ir lytj, yra pateikiama 2 lenteléje ir 3 lentel¢je.

2 lentelé. Toksigeninio C. difficile paplitimas pagal amzZiaus grupe

Amziaus Toksigeninio C.difficile | Binarinio toksino 027 paplitimas
grupé N paplitimas (islcaitant paplitimas
027)
2.5 16 37 5% (6/16) 12.5% (2/16) 12.5% (2/16)
621 105 12.4% (13/105) 2.9% (31105) 0.9% (1/105)
22-59 898 16.4% (147/898) 4.8% (43/898) 3.3% (30/898)
=60 1274 20.7% (264/1274) 9.2% (117/1274) 7.2% (92/1274)
I5 viso 2293 18.8% (430/2293) T.2% (165/2293) 5.5% (125/2293)

a. Paplitimas paremtas Xpert rezultatais.

3 lentelé. Toksigeninio C. difficile paplitimas pagal lytj

Ltis " 'Iu:rk,?' i‘geni.niu C.Jlﬂifﬁcile Binarinio toksino 027 paplitimas
] E;}.]ll;tmas (iskaitant paplitimas
Wi 1072 18.2% (195/1072) 6.3% (68/1072) 5.0% (54/1072)
Moterys 1221 19.2% (235/1221) 7.9% (97/1221) 5.8% (71/1221)
I5 wiso 2283 18.8% (430/2293) 7.2% (165/2293) 5.5% (125/2293)

18. Veiksmingumo charakteristika

18.1 Klinikinis veiksmingumas

Xpert C. difficile BT veiksmingumo charakteristika buvo nustatoma atliekant prospekting tiriamaja
studijg septyniose JAV ir Kanados institucijose, Xpert C. difficile BT tyrimga lyginant su referentiniu
kultivavimo metodu kartu su CCCN tyrimu su izoliaty ir padermiy tipavimu dél toksigeniniy
padermiy, atliekant PGR ribotipavima.

Dalyvavo subjetai, kuriems buvo biitina atlikti C. difficile tyrima. Buvo tiriama beformiy iSmaty
dalis su Xpert C. difficile BT tyrimu. Like méginiai buvo siunciami j centring laboratorija
referentiniam iStyrimui kultiiros metodu ir citotoksino B tyrimui. Kiekvienas iSmaty méginys buvo
inokuliuojamas ant preredukuoto cikloserino cefoksitino-fruktozés agaro — tiesiogiai j 1ékstele
(CCFA-D) ir cikloserino cefoksitino manitolio buljono su taurocholato lizozimo cisteinu (CCMB-
TAL). Po 24 valandy CCMB-TAL buvo subkultivuotas ant antros CCFA-E 1¢kstelés (CCFA-
pagausinta). Sis tiesioginio pagausinimo kultivavimo metodas yra laikomas ,,referentiniu kultiiros
metodu®.

Jei C. difficile buvo izoliuota i§ CCFA-D lékstelés ir izoliatas buvo teigiamas su CCCN tyrimu,
meéginys buvo klasifikuojamas kaip “teigiamas toksigeniniam C. difficile ” ir CCFA-E lekstelé
toliau nebuvo tiriama. Jei C. difficile nebuvo izoliuota i§ CCFA-D l¢ksteles ar jei izoliatas buvo
neigiamas su CCCN tyrimu, CCFA-E lékstelé buvo tiriama toliau.

Jei CCFA-E buvo teigiamas d¢l C. difficile ir izoliatas buvo teigiamas su CCCN tyrimu, méginys
buvo klasifikuojamas kaip “ teigiamas toksigeniniam C. difficile ”. Méginys buvo nustatytas kaip
neigiamas, jei CCFA-E buvo neigiamas dél C. difficile arba izoliatas buvo neigiamas su CCCN
tyrimu.



Atlikus referentinj kulttiros tyrima, toksigeniniam C. difficile teigiami izoliatai buvo siunc¢iami |
centring laboratorijg padermés identifikavimui atliekant PGR rivotipavima.
Xpert C. difficile BT tyrimo veiksmingumas buvo apskai¢iuotas atsizvelgiant j tiesioginio

kultivavimo rezultatus su padermés tipavimu ir referentinj kulttiros metoda su padermiy tipavimu.

18.2 Suminiai rezultatai
IS viso buvo tirti 2293 méginiai su Xpert C. difficile BT tyrimu, kultiiros metodu ir padermiy

tipavimu.

Veiksmingumo rezultatai ir tiesioginis kultivavimas
Lyginant su tiesioginio kultivavimo metodu ir PGR ribotipavimu, Xpert C. difficile BT tyrimas
demonstravimo 98.78% jautrumg ir 90.86% specifisSkuma toksigeniniam C. difficile. Xpert C.
difficile BT tyrimas taip pat parodé 100% teigiama atitikima ir 97.70% neigiamg atitikimg dél 027

(4 lentele).
4 lentelé. Xpert C. difficile BT tyrimo veiksmingumas ir tiesioginis kultivavimas bei PGR
ribotipavimas
Tiesioginis kultivavimas ir PGR ribotipavimas
Toksinas B+ | Toksinas B+ NEIG. IS viso?
027+ 027-
Toksinas B+ 74 4 47 125
Xpert 027+
C.difficile Toksinas B+ 0 164 140 304
BTP 027-
NEIG. 0 3 1860 1863
IS viso 74 171 2047 2292

Toksigeninis C.difficile

Toksigeninis C.difficile/027

Jautrumas: 98.78% (242/245)
Specifiskumas:90.86%
(1860/2047)
Tikslumas:91.71% (2102/2292)
PPV*: 56.41% (242/429)
NPV4:99.84% (1860/1863)

Teig.atitikimas: 100% (74/74)
Neig.atitikimas: 97.70%
(2167/2218)
Tikslumas: 97.77% (2241/2292)
PPV: 59.20% (74/125)
NPV: 100% (2218/2218)

a. Vienas izoliatas buvo netipuojamas dél uzterStumo: $is méginys njra jtrauktas j veiksmingumo

statistika.

b. Rodomi pirmojo arba antrojo bandymo su Xpert rezultatai. Apie 3.2% méginiy buvo nenustatyti
pirmojo bandymo metu.

c. Teigiama tikétina verté
d. Neigiama tikétina verté

Veiksmingumas ir referentinis kultivavimas
Lyginant su referentiniu kultivavimo metodu ir PGR ribotipavimu, Xpert C. difficile BT tyrimas
demonstravo 93.39% jautrumg ir 94.02% specifiSkumg toksigeniniam C. difficile. Xpert C. difficile
BT tyrimas taip pat parode 98.89% teigiamg atitikimg ir 98.36% neigiamg atitikima deél 027 (5

lentelée).




5 lentelé. Xpert C. difficile BT tyrimo veiksmingumas ir referentinis kultivavimas bei PGR
ribotipavimas

Referentinis kultivavimas ir PGR ribotipavimas

Toksinas B+ | Toksinas B+ NEIG. IS viso?
027+ 027-

Toksinas B+ 89 5 31 125
Xpert 027+

C.difficile Toksinas B+ 0 217 86 303
BTP 027-

NEIG. 1 21 1841 1863

IS viso 90 243 1958 2291

Toksigeninis C.difficile

Toksigeninis C.difficile/027

Jautrumas: 93.39% (311/333)
Specifiskumas:94.02%
(1841/1958)
Tikslumas:93.93% (2152/2291)
PPV*®: 72.66% (311/428)
NPV9:98.82% (1841/1863)

Teig.atitikimas:98.89% (89/90)
Neig.atitikimas: 98.36%
(2165/2201)
Tikslumas: 98.38% (2254/2291)
PPV: 71.20% (89/125)
NPV: 99.95% (2165/2166)

a. Vienas izoliatas buvo netipuojamas d¢l uzterStumo: $is méginys njra jtrauktas j veiksmingumo

statistikg.

b. Rodomi pirmojo arba antrojo bandymo su Xpert rezultatai. Apie 3.2% méginiy buvo nenustatyti
pirmojo bandymo metu.

c. Teigiama tikétina verté
d. Neigiama tikétina verte

Santrauka

6 lentel¢je yra pateikiamas skaicius méginiy, kiekvienam skirtingam tyrimo rezultatui i§ 2293
méginiy, naudoty veiksmingumo duomeny analiz¢je.

6 lentelé. Bendras Xpert C. difficile BT tyrimo veiksmingumas

Tyrimo rezultatas N
Toxigeniniam C. diff TEIG; Binariniam toksinui NEIG; O27 NEIG 272
Toxigeniniam C. diff TEIG; Binariniam toksinui TEIG; O27 NEG 36
Toxigeniniam C. diff TEIG; Binariniam toksinui TEIG; 027 NUMANOMAI TEIG 122
Toxigeniniam C. diff NEIG; Binariniam toksinui TEIG; 027 NEIG 7t
Toxigeniniam C. diff NEIG; Binariniam toksinui NEIG; 027 NEIG 1856
IS viso 2293

a. Papildomame tyrime, 4 i§ 7 padermiy maskavo toksino B gena.

Antibiotiky vartojimas

Tarp 2293 atvejy, jskaitant pagrindinj duomeny rinkinj, antibiotiky vartojimas per 2 ménesius iki
méginio paémimo, buvo pateiktas 1630 atvejy, o antibiotiky nevartojimas — 570 atvejy; 93 atvejais
antibiotiky vartojimo statusas buvo nezinomas. Antibiotiky vartojimas nesukélé statistiskai
reik§mingy skirtumy tyrimo veiksmingumo nustatyme.




19. Analitinis veiksmingumas

19.1 Analitinis specifiSkumas

Penkiasdesimt penkios (55) padermés buvo surinktos, nustatytos kiekybiskai ir tirtos su Xpert C.
difficile BT tyrimu. Padermés buvo gautos i§ American Type Culture Collection (ATCC), Culture
Collection University of Goteborg (CCUG), German Collection of Microorganisms and Cell
Cultures (DSMZ), the Centers for Disease Control and Prevention (CDC), the Institute of Public
Health, Maribor, Slovenia and Swedish Institute for Infectious Disease Control (SMI).

I visas tirtas bakterijy riisis, buvo jtraukta deSimt (10) ne toksigeniniy C. difficile pademriy ir
vienuolika (11) ne C. difficile Clostridium rusiy. Tirti organizmai buvo identifikuoti kaip arba Gram
teigiami (37), arba Gram neigiami (18). Véliau organizmai buvo identifikuojami kaip aerobiniai
(24), anaerobiniai (29) ar mikroaerobiniai (2).

Kiekviena padermé buvo tirta trigubu pakartojimu ties koncentracijomis nuo 1.1x108 iki 2.2x1010
CFU/tepinélyje. Studijoje buvo naudojamos teigiama ir neigiama kontrolés. Studijos salygomis, visi
izoliatai buvo nustatyti kaip toksigeniniam C. diff NEIG.; binariniam toksinui NEIG.; 027
NEIG. (7 lentel¢). Analitinis specifiSkumas buvo 100%.

Buvo tirtos papildomos ne difficile Clostridium rusys, kad biity pademonstruotas binarinio toksino
tyrimo specifiSkumas.

7 lentelé. Binarinio toksino geno specifiSkumo studijos rezultatai

Gentis Risis Tirtas skai¢ius Toksinas A/B |Binarinis toksinas
Clostridium | aldenense 2 neig. neig.
Clostridium | aminovalericum-like 2 neig. neig.
Clostridium baratii 2 neig. neig.
Closiridium | bartletii 1 neig. neig.
Clostridium | bifermentans 2 neig. neig.
Clostridium | bolteae 2 neig. neig.
Clostridium | butyricum 2 neig. neig.
Clostridium | cadaveris 2 neig. neig.
Clostridium celerecrescens 2 neig. neig.
Clostridium | citroniae 2 neig. neig.
Clostridium | clostridioforme 2 neig. neig.
Clostridium | cochlearium 1 neig. neig.
Clostridium colicanis 2 neig. neig.
Clostridium | disporicum 1 neig. neig.
Clostridium | fallax 2 neig. neig.
Clostridium | glycolicum 2 neig. neig.
Clostridium | hastiforme 1 neig. neig.
Clostridium hathewayi 2 neig. neig.
Clostridium hylemonae 2 neig. neig.
Clostridium | innocuum 2 neig. neig.
Clostridium | lactatifermentans 2 neig. neig.
Clostridium | lavalense 1 neig. neig.
Clostridium | limosum 2 neig. neig.
Clostridium | mangenotii 1 neig. neig.
Clostridium | mayombei-like 1 neig. neig,
Clostridium | novyi 2 neig. neig.
Clostridium | paraputrificum 2 neig. neig.
Clostridium | perfringens 2 neig. neig.




7 lentelé. Binarinio toksino geno specifiSkumo studijos rezultatai (tesinys)

Gentis Riisis Tirtas skaicius Toksinas A/B |Binarinis toksinas
Clostridium | perfringens Type E 3 neig. neig.
Clostridium | ramosum 2 neig. neig.
Clostridium | sardiniense 1 neig. neig.
Clostridium | scindens 2 neig. neig.
Clostridium | sepficum 2 neig. neig.
Clostridium | sordellii 2 neig. neig.
Clostridium | species 19 neig. neig.
Clostridium | spiroforme 1 neig. neig.
Clostridium | sporogenes 2 neig. neig.
Clostridium | subterminale group 3 neig. neig.
Closfridium | symbiosum 2 neig. neig.
Clostridium | tertium 2 neig. neig.
Clostridium | tetani 1 neig. neig.
Clostridium xylano/aerotolerans 1 neig. neig.
Clostridium | difficile RT 027 5 + +
Clostridium | difficile RT 078 2 + +

Visi ne binarinj toksg turintys izoliatai buvo neigiami su Xpert C. difficile BT tyrimu.

19.2 Analitinis jautrumas

Studijy metu buvo nustatomas 95% pasikliovimo intervalas analitinei aptikimo ribai (LoD),
naudojant C. Difficile, skiesta zmogaus kilmés fekalijy matrica, kuri gali biiti aptinkama Xpert C.
difficile BT tyrimo. Fekalijy matrica buvo sudaryta i§ skysty zmogaus iSmaty (C. difficile neigiamas
meginys pagal Xpert C. difficile BT tyrimg), skiesty su PBS su 15% glicerolio. LoD yra maZiausias
kolonijas formuojanciy vienety (CFU) skaicius tepinélyje, kuris gali buti atkuriamai atskiriamas i8
neigiamy meéginiy su 95% pasikliovimu.

20 repliky buvo vertinama su kiekviena C. difficile tirta koncentracija (CFU/tepinélyje) 7
skirtingoms C. difficile paderméms, atstovaujancios ribotipus 0 (dvi padermés), III (dvi padermés),
IV, V, ir VIII (po vieng kiekvienos padermes).

Numanomas ir pasikliovimo intervalas buvo nustatomi naudojant logisting regresijg su duomenimis
(repliky teigiamy rezultaty skaicius kiekviename lygyje) visame CFU tirtame spektre. Pasikliovimo
intervalas buvo nustatomas naudojant maksimaliai panasSius jvertinimus su logistinio modelio
parametrais, naudojant placig jvairiy méginiy kovariacijos matricg. LoD tasko jvertinimai ir 95%
virSutinis ir apatinis pasikliovimo intervalai kiekvienam tirtam C. difficile toksinotipui yra pateikti 8
lenteléje.



8 lentelé. C. difficile analitinés LoD 95% pasikliovimo intervalai

Padermés ID Toksinotipas [CFTJl;:ell::?:ztyj 9 Apatinis 95% PI | Virsutinis 95% P'I
VPI 10463 (CCUG191286) 0 255 190 632
90556-M65 (ATCCO689) 0 460 419 587
LUMC-1 (027)2 1 23 19 3
LUMC-5 (027)2 1 75 45 176
LUMC-7 v 45 34 104
LUMC-6 VIl 60 50 74
9101 Xl 41 34 49

a. Pagal PGR ribotipavima.

Sios studijos rezultatai rodo, jog Xpert C. difficile BT tyrimas pateikia teigiama C. difficile rezultata
95% iSmaty méginiams su 460 CFU/tepinélyje ir 027 numanomg teigiama rezultatg 95% atvejy
tepinéliams su 75 CFU.

Be LoD nustatymo, astuoniolika C. difficile padermiy, atstovaujanciy toksinotipus 0 plius 12
skirtingy toksinotipy, jskaitant keturis 027 toksinotipo III izoliatus, buvo tirtos naudojant Xpert C.
difficile BT tyrima. C. difficile padermés atstovavo dauguma C. difficile toksinotipy, aptinkamy
praktikoje. Kamieninés kultiiros buvo paruostos suspenduojant bakterinj augimg agaro 1€¢kstelése
PBS buferyje su 15% glicerolio. Kiekvienos kultiiros koncentracija buvo nustatyta nuo 1.4 iki 5.9
McFarland vienety. Visos padermés buvo skiestos serijiniu buidu iki mazdaug 900 CFU/tepinélyje ir
tirtos trigubu pakartojimu.

Studijos saglygomis, Xpert C. difficile BT tyrimas teisingai identifikavo visas 18 padermiy kaip
toksigeniniam C. diff TEIG. ] panel; jtraukti 8 toksinotipai buvo nustatyti kaip teigiami dél
binarinio toksino (CDT) produkavimo. Visi buvo nustatyti kaip CDT teigiami su Xpert C. difficile
BT tyrimu. Visi keturi 027 izoliatai, reprezentuojantys toksinotipg III, buvo teisingai identifikuoti
kaip toksigeniniam C. diff TEIG.; binariniam toksinui TEIG.; 027 NUMANOMAI TEIG.
Septyni C. difficile izoliatai i§ PGR ribotipo 033 ir trys papildomi C. difficile izoliatai i§ susijusio
PGR ribotipo, kuris buvo neigiamas dél tcdA ir tcdB, bet produkavo binarinj toksing (CDT)22, buvo
tirti su Xpert C. difficile BT tyrimu. Visi 10 izoliaty demonstravo teigiama rezultatg tik dél binarinio
toksino (9 lentel¢), taip patvirtinant tyrimo gebéjima aptikti izoliatus, kurie yra toksinas A-, toksinas
B-, binarinis toksinas +).

9 lentelé. Organizmy, produkuojan¢iy tik binarinj toksing (toksinas A-, toksinas B-), tyrimas
su Xpert C. difficile BT

Padermés PGR

Organizmas ID ribotipas | Tyrimo rezultatas

C. difficile CD12-066 033 Toksigeniniam C.diff NEIG; binariniam toksinui TEIG; 027 NEIG
C. difficile CD12-203 033 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile CD13-022 033 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile 06-08-02 033 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile 06-20-01 033 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile NTO77 033 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile Al-0016 238 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile WA-0012 239 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile ES-0145 288 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG
C. difficile R-0010 033 Toksigeniniam C.diff NEG; binariniam toksinui TEIG; 027 NEIG




19.3 Interferuojancios medziagos

Dvidesimt viena (21) biologiné ir cheminé substancija, kartais naudojama ar randama iSmaty
meéginiuose, buvo tiriama d¢l interferencijos su Xpert C. difficile BT tyrimu. Potencialiai
interferuojancios medziagos yra, bet neapsiriboja: Vagisil kremas ir cinko oksido pasta (zr. 16
skyriy). 10 lenteléje 19 pateikty substancijy neparodé jokios aptinkamos interferencijos su Xpert C.

difficile BT tyrimu.

10 lentelé. Stirtos substancijos, neinterferuojancios tyrimo

Substancija Substancija

Bendras kraujas K-Y Jelly/Gelée®

Karolinska University Hospital McNeil-PPC

Mucinas (kiaulés) Vazelinas

Sigma Unilever

Kaopectate® Dulcolax®

Chattem Boehringer Ingelheim Pharmaceuticals
Immodium® Preparation H Portable Wipes
McNeil-PPC Wyeth Consumer Healthcare
Pepto-Bismol® Vaginaliné kontraceptiné plévelé (VCF)
Proctor & Gamble Apothecus Pharmaceutical

Preparation H® Vankomicinas

Wyeth Consumer Healthcare Fluka

Fleet® Metronidazolas

CB Fleet Company Actavis

Riebalai iSmatose Anusol® Plus

Karolinska University Hospital

TM Warner-Lambert Company

Monistat®
McNeil-PPC

E-Z HDTM didelio tankio bario sulfatas
suspensijai
E-Z EM Canada

Hidrokortizono kremas
Longs Drugs

20. Atkuriamumas

7 méginiy panelis su skirtingomis toksigeninio C. difficile ir C. difficile ribotipo 027

koncentracijomis, buvo tiriamas 10 skirtingy dieny, dviejy skirtingy operatoriy, trijose skirtingose
vietose (7 méginiai X 2 operatoriai/diena x 10 dieny x 3 vietos). Visose 3 tyrimo vietose buvo
naudojama viena Xpert C. difficile BT tyrimo partija. Xpert C. difficile BT tyrimai buvo atliekami
laikantis Xpert C. difficile BT tyrimo proceduros. Rezultatai yra pateikti 11 ir 12 lentelése.

11 lentelé. Atkuriamumo rezultaty (visu) santrauka

% Atitikimas? % bendras
atitikimas
Méginio ID Vieta 1 Vieta 2 Vieta 3 méginyje
Neigiamas 100% 100% 100% 100%
9 (20/20) (20/20) (20/20) (60/60)
L e 100% 100% 100% 100%
Toksigeniniam C. difficile stipriai
neigiamas (20/20) (20/20) (20/20) (60/60)
. e . 100% 85% 85% 90%
Toksigeniniam C. difficile silpnai
teigiamas (20/20) (17/20) (17/20) (54/60)




L e 100% 100% 100% 100%
;I'qugemmam C. difficile vidutinigkai (20/20) (20/20) (20/20) (60/60)
eigiamas
Toksigeniniam C. difficile ribotipui 027 100% 100% 100% 100%
High Negative (20/20) (20/20) (20/20) (60/60)
Toksigeniniam C. difficile ribotipui 027 100% 95% 95% 96.7%
teigiamas (20/20) (19/20) (19/20) (58/60)
Toksigeniniam C. difficile ribotipui 027 100% 100% 100% 100%
vidutiniSkai teigiamas (20/20) (20/20) (20/20) (60/60)
% Bendras atitikimas vietoje 100% 97 1% 971% 98.1%
° J (140/140) (136/140) (136/140) (412/420)

a. Neigiamiems ir stipriai neigiamiems méginiams, % atitikimas = (# neigiami rezultatai/visi
méginiai); silpnai ir vidutiniSkai teigiamiems méginiams, % atitikimas = (# teigiami rezultatai/visi
meéginiai).

12 lentelé. Ct vertés rezultaty pagal méginio lygj ir mégintuvélj santrauka

SPC

Lygis Vid. Stand.deviacija cv

Toksigeninis C. diff stipriai neig. 32.17 0.59 1.83%
Toksigeninis C. diff silpnai teig. 32.14 0.53 1.66%
Toksigeninis C. diff vid.teig. 31.98 0.47 1.47%
027 stipriai neig. 32.11 0.65 2.03%
027 silpnai teig. 31.93 0.72 2.26%
027 vid.teig. 31.96 0.61 1.90%
Neg 32.26 0.72 2.22%

tcdB (Toksinas B)

Lygis Vid. Stand.deviacija cv

Toksigeninis C. diff high neg 39.59 0.70 1.77%
Toksigeninis C. diff silpnai teig. 35.88 0.81 2.24%
Toksigeninis C. diff vid.teig. 32.17 0.45 1.39%
027 stipriai neig. 39.11 0.98 2.50%
027 silpnai teig. 35.49 0.58 1.65%
027 vid.teig. 32.10 0.63 1.97%

Papildomas 6 méginiy panelis, trys neigiami ir trys toksigeniniam C. difficile stipriai teigiami
meéginiai, buvo tiriami 5 skirtingas dienas, tyrimus atliko du skirtingi operatoriai, trijose skirtingose
vietose (6 méginiai X 2 operatoriai/diena x 5 dienos x 3 vietos). Stipriai neigiami méginiai buvo
paruosti ties koncentracija, Zemesne nei LoD, tokiu biidu tikétasi gauti neigiamg rezultata 20 - 80%
visy atvejy. Visose 3 tyrimo vietose buvo naudojama viena Xpert C. difficile BT tyrimo partija.
Xpert C. difficile BT tyrimai buvo atliekami laikantis Xpert C. difficile BT tyrimo procediry.
Rezultaty santrauka yra pateikiama 13 lentel¢je.

13 lentelé. Papildomy méginiy atkuriamumo rezultaty santrauka

% Atitikimas? % bendras

atitikimas

Méginio ID Vieta 1 Vieta 2 Vieta 3 méginyje
Neigiamas 100% 100% 100% 100%
9 (30/30) (30/30) (30/30) (90/90)
Toksigeniniam C. difficile stipriai 60% 60% 53.3% 57.8%
. b (18/30) (18/30) (16/30) (52/90)

neigiamas




a. (# neigiami rezultatai / visi stipriai neigiami méginiai)
b. 20-80% tikétinas atitikimas stipriai neigiamiems méginiams
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Kompanijos biistiné Atstovybé Europoje

Cepheid Cepheid Europe SAS Vira Solelh
904 Caribbean Drive 81470 Maurens-Scopont France
Sunnyvale, CA 94089 USA

Tel. nr. +1 408.541.4191 Tel. nr. +33 563 825 300

Faks. +1 408.541.4192 Faks. +33 563 825 301
www.cepheid.com www.cepheidinternational.com
23. Techniné pagalba

Pries susisiekiant su Cepheid techninés pagalbos skyriumi, turékite $ig informacija:
Produkto pavadinimas
Partijos numeris
Serijinis instrumento numeris
Klaidy praneSima (jei yra)
Programinés jrangos versija, ir, jei taikoma, kompiuterio prieziiiros lipduko
informacija

Regionas Telefono nr. El.pastas
JAV — Techniné pagalba +1 888.838.3222 techsupport@cepheid.com

1800 107 884
0800 001 028

Australija ir Naujoji Zelandija techsupportanz@cepheid.com

Kinija +86 021 5406 5387 techsupportchina@cepheid.com
Prancuzija +33 563 825 319 support@cepheideurope.com
Vokietija +49 69 710 480 480 support@cepheideurope.com
Jungtiné Karalysté +44 3303 332 533 support@cepheideurope.com
Italija +39 800 902 567 support@cepheideurope.com

Piety Afrika +27 86122 76 35 support@cepheideurope.com




Kitos Europos, Vidurio Ryty ir

Afrikos Salys

+33 563 825 319
+971 4 253 3218

support@cepheideurope.com

Japonija

+0120 95 4886

support@japan.cepheid.com

Nepaminétos Salys

+1 408.400.8495

techsupport@cepheid.com

Kontakting kity Cepheid ofisy informacijg rasite tinklalapyje www.cepheid.com,
www.cepheidjapan.com ar www.cepheidinternational.com SUPPORT (pagalba) skirtuke.
Pasirinkite Contact Us (susisiekite) parinktj.
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