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New Lot/Shipment QC will be performed and reviewed for acceptability before patient testing using ME Control 1 and ME Control 2
[bookmark: _GoBack]Catalog #: NATMEC-BIO, Zeptometrix NATtrol Meningitis/Encephalitis (ME) Controls 
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RESULT REPORTING
Results are interfaced and will auto post. 
Negative results will auto verify and finalize.
Any Positive result from the Panel is a critical value requiring critical call documentation and manual finalization.
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invasive listeriosis include the immunosuppressed, pregnant women, neonates, fetuses, and the elderly.2"" Meningitis due.

to L. monocytogenes is reported to be approximately 0.05 cases per 100,000 persons n the US per year,' and causes from
0.5:2.0% of bacterial meningits cases in non-U.S. counries. "

Neisseria meningitidis (Encapsulated) s a fastidious, aerobic, gram-negative diplococcus that is transrmied by contact
with mucus or respiratory droplets, often from asymptomatic carrers. There are at least 12 different serogroups of N.
‘meningitis, six of which are associated with epidemics (groups A, B, C, W, X, and Y).** The serogroup refers to types of
capsular antigens, generally only encapsulated N. meningiiis are considered pathogenic. Meningococcal disease (spinal
‘meningitis andlor meningococcemia) s rare in developed countres but can occu in outbreaks and is stll a public health
issue in developing countries. It s most common in nfants, children, and young aduls, and appears in places with crowded
iving conditions (e.g., college dormitories and miltary barracks). Seasonal incidence peaks in late winter and early spring'®
with an annual incidence of about 0.2 cases per 100,000 in the US." The disease can progress extremely quickly (<24
hours) with hypotension, multi-organ dysfunction, shock, peripheral ischenia, and limb loss and has a mortalty rate of
‘approximately 5-10%.° There are six licensed meningococcal vaceines available in US that may be used in persons of all
‘ages, depending on the vaccine." Despie extensive vaccination efforts woridwide, several serogroups of N. meningitdis
stll cause seasonal outbreaks, particularly in sub-Saharan Afrca. * Extreme reductions in serogroup C meningococeal
‘meningits have been observed in countries where vaccines providing protection for this serogroup have been introduced.

Streptococcus agalactiae (Group B Streptococcus or GBS)is an important cause of meningits in neonates, particularly
thase that are pre-term, and is often coincident with neonatal sepsis 2 The most important risk factor for neonatal disease.
s matemal colonization with GBS Since 1996, CDC guidelines (updated in 2010} have called for prophylactic antibiotic
treatment several hours before delivery and have resulted in declining rates of neonatal GBS ' I adult patients, GBS is
‘associated with advanced age or severe underlying health conditions. Overallincidence in the U.S. is estimated to be 0.25
nfections per 100,000 and neonatal GBS disease has ranged from 0.2-2.4 per 1,000 births in Europe over the last few.
decades®. Mortalty rates range from 10% for neonates™ to 25-30% in adults 2425

‘Streptococcus pneumoniae colonizes the upper respiratory tract, and is the most frequently solated respiratory pathogen
in community-acquired pneumonia. Itis aiso a major cause of meningits, particularly in pediatric and elderty patients, and
especiallyin those with underlying medical conditions, with an incidence rate of approximately 0.8 nfections per 100,000 in
the US, " and causes 20-31% of bacterial meningits cases in non-U.S. countres.  The mortalty rate s also high: 8-15% for
children and 20-37% for aduits 2 Mortalty approaches 50% in resource-poor countries, especially where HIV co-infection
s afactor * Neurological sequelae (cognitive impairment, deafness, epilepsy) are reported for up to 40% of survivors 2
‘There are two licensed mulivalent pneumococeal vaccines in the US (PPV23 and PCV13) which are recommended for
neonates, immunocompromised, and those over the age of 65 and help reduce the risk of both invasive disease and
‘pneumococcal peumonia by 50-80% '

Viruses

Human cytomegalovirus (CMV) is a double stranded DNA virus of the Herpesviridae famiy. Seroprevalance data show.
that nfection is nearly ubauitous in the population world-wide, with rates approaching 100% in developing countres®® and
36-90% in the US depending on age and racelethnicity* Matemal transfer of CMV may resul in congenital infection with
serious long-term sequelae, but generally infections are largely unnoticed in healthy individuals or may present
‘mononucleasis-ike ilness. While severe iliness in immunocompetent patients s rare,  CMV is an opportunistc pathogen
in immunocompromised or immunosuppressed individuals, either as an inial infection or activation of a latent infection.
Uniil the 1990s, before the avalabilty of highiy-active antietroviral therapy, it s estimated that nearly half of HIV-infected
patients developed severe CMV infection, primarily CMV retiits, colis or pneumonia ** Left untreated, CMV disease can
be fatal i these populations.
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Enteroviruses (EV) are small RNA viruses that are members of the Picomaviridae family and are associated with human
illnesses ranging from asymptomatic or mild nfections to serious CNS ilnesses requiring hospialization.Infection rates are.
highest n children, with the majority of infections occuring during summer months 2 The most common EV serotypes are.
coxsackieviruses A9 and B1, and echoviruses 6, 9, and 18, which account for over 50% of serotyped detections. * Infections
are spread via fecal-oral and respiratory routes and can spread quickly in communitysettings, partcularly i areas with poor
sanitation EV is one of the commonly identiied causes of infectious encephalitisimeningltis, with prevalence rates
reported between 55-30% depending on location and patient demographics <

Herpes simplex viruses 1 and 2 (HSV-1and HSV-2) are DNA viruses of the Herpesviridae family named for the spreading
skin ulcerations caused by infection with these viruses. HSV-1 infections usually occur early in childhood and manfest
primarly as oral lesions, whereas HSV-2 is primarly associated with genitl lesions and infections are acquired later in ife
and are associated with sexual activity. HSV establishes residency in nerve cells following inital nfection (which is
‘asymptomatic in most cases). Viral activation resulting n lesions or other severe disease outcomes (stich as CNS infection),
‘may occur throughout i, and are associated with fever, injury, exposure to UV irradiation (suniight), emotional stress,
hormone iregularities, and changes in immune status.* In the U.S., overall seroprevalence for HSV-1 is around 60%."
‘The overall seroprevalence for HSV-2 is around 16% but varies with age, sex, and ethnicity. Worldwide, itis estimated
that ~80% of people are infected with HSV-1, and HSV-2 is less commen with 15-80% of people infected.* HSV is one of
the most common causes of viral encephaitis, and is a significant cause of meningits. In a large study of over 1600 CSF
specimens inthe United Kingdom  HSV-1 was found in 25 (1.5%) patients (almost all of whom had encephallis) and HSV-
2 was found in 33 (1.9%) patients (amost al of whom had meningits). This overall prevalence of ~3% in CSF is similar to
that seen in a recent study of CSF patients in New York State* This study also saw a similar disribution of HSV-1 and
HSV-2 in encephali versus meningits

"Human herpesvirus 6 (HHV-6) was discovered in the mid-1980s,* when the rise of immunocompromised patients led to
an increase in the population susceptible to severe disease outcome.* There are two species of the virus: HHV-6A and
'HHV-68. Studies have shown that over 95% of persons over the age of two are positive for one or both variants* and the.
nfection establishes latency due to viral integration into host cells. While primry infection with HHV-68 causes roseola
rash in infants, the ciinical manifestations of primary infection with HHV-6A remain somewhat undefined; however, some.
studies have suggested that HHV-6A infection may be lisked to inflammatory or neurological disease, and that HHV-6A
may have an increased neurotropism compared to HHV-68.4 This hypothesis is supported by the finding that HHV-6
inhabits NS tissues, including the brain ‘* where it may cause tissue damage leading to encephaliisimeningits
Furthermore, HHV-6 was identfied in CSF of 1.8% of patients with encephaltisimeningits in a ecent study. CNS disease.
‘associated with HHV-6 is found in both children and adults, suggesting CNS invasion during primary infection is possible.
While immunocompetent patients may experience CNS infection, it is much more common in severely immunosuppressed
individuals 374 However, HHV-6 is known to reactivate in asymptomatic patients and can be detected by PCR in otherwise:
healthy individuals without signs of active HHV-6 infection  Studies of HHV-6 in normal brain tissue have also identified
HHV-6 DNA via PCR i up to 85% of patients without signs of active infection®" and HHV-6 DNA may persist in the CSF.
after acute infection. In a study of 56 allogeneic stem cel transpiant patients, HHV-6 DNA was detected i the CSF of 14
(27%) patients without CNS symptoms = Given the prevalence of latent infection and potential for asymptomatic
reactivation, positive HHV- resuls should be carefully interpreted in association with cinical symptoms and supplemental
laboratory testing.

Human parechoviruses (HPeV) comprise another genus of the Picomaviridae family. HPeV were originally ciassified as.
Enterovirus upon their discovery in the 1950s and at least a dozen serotypes have been identified. Seroprevalence for
HPeV-1 approaches 100% in adult populations, with most infections occurring during early chidhood 55 As with EV,
nfections are spread via fecaloral and respiratory routes with the most common symptoms being mild respiratory or
gastrointestnal ilness.® CNS disease from HPeV-1 is rare, but HPeV-3 s associated with severe disease outcomes such
s sepsis, encephalits, meningitis, and hepatits in children <3 months of age.% Recent studies of CSF from infants with
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‘suspected CNS illness or sepsis have demonstrated HPeV at a prevalence of 3-17%, nearly all of which were HPeV-3.57-%
Magnetic resonance imaging studies of infants who survive HPeV CNS disease show damage to white matter o the brain
and developmental disabiltes later in Ife %

Varicella zoster virus (VZV) is a double stranded DNA virus of the Herpesviridas family that usuall causes infections in
chidhood (chicken pox) and establishes latent presence in cells that can re-activate later in lfe (adut-onset zoster or
shingles). VZV is primarily spread via aerosolization of viral particies from an nfected individual, and infection of new hosts
begins within the epithefial cels of the respiatory tract. Following primary infection (fever and malaise accompanied with a
‘maculopapular rash), VZV establishes tself i the sensory ganglia of the nervous system where it remains latent  In the.
US, nearly 90% of the population had been infected with VZV before the advent of vaccines.” Similar rates have been
reported in European countries.**2 Of those infected, between 10-30% develop zoster (a painful rash along the dorsal
ganglia), primaril later in lfe %% It is estmated that the median global incidence of zoster is 4045 per 1000 person-
years % which highlights the frequency of VZV re-activation worldwide. Studies have shown that VZV is transiently
detectable by PCR in the blood of older, asymptomati individuals (both immunocompetent and immunocompromised),
suggesting reactivation occurs throughout life but is usually managed by the immune system " Encephaiiis and
‘meningits are complications of both varicella and zoster infections. In one study, VZV was the third most detected virus.
‘among patients with signs and symptoms of encephaliisimeningits, with a reported prevalence of 1.9% in the study
population ** For immunocompromised patients, VZV neuronal illess can become chronic and lead to progressive.
deterioration and death = There are two e, attenuated VZV vaccines licensed for use in the US; one is for the vaccination
of children against varicella and the other for zoster n older adults

Yeast

Cryptococeus neoformans and Cryptococeus gatti are pathogenic fungi found in soil and bird droppings that can
become pathogenic following inhalation and spread o ofher organ systems (particularly the brain and meninges). C.
neoformans s considered an opportunistic pathogen of immunocompromised individuals. It s the AIDS-defining ilness in
p 1o 50% of AIDS patients. 2% C. gattl infections are reltively rare but appear to be Increasing. Whiletypically associated
with tropical and sublropical climates, since the 1990s C. gatt infections have been reported in Brilsh Columbia, Canada,
the U.S. Paciic Northwest region, the Northeastem US, and in Europe.™ ™ In addition to those with reduced immune
function, C. gatt can also cause disease in the immunocompetent, particularlyin persons with underlying health conditions.*
Mortalty from cryptococeal meningits is high, ranging rom 10% to nearly 50% in immunocompromised patients %72

Principle of the Procedure

“The BioFire ME Panel pouch is a closed system disposable that stores all the necessary reagents for sample preparation,
polymerase chain reaction (PCR), and detection inorder to isolate, amplfy, and detect nucieic acid from multple meningis
and encephaltis pathogens within a single CSF specimen obtained from a lumbar puncture. After sample collecton, the
user injects hydration solution and sample combined with BioFire® FimArray® Sample Buffer into the pouch, places the
pouch into a BioFire® FimAray® Module, and starts  run. The entire run process takes about an hour. Additional detail
can be found in the appropriate BioFire® FilmArray® System Operator's Manual,
During a run, the BioFire System:

« Lyses the sample by agation (bead beating) in addilon to chemical ysis mediated by the Sample Buffer.

+ Extracts and purifies al nuclec acids from the sample sing magnetic bead technology.

« Performs nested multplex PCR by:

o First performing a single, large volume, massively multiplexed reaction (PCR1)
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o Then performing multiple singleplex second-stage PCR reactions (PCR2) to amplify sequences within the.
PCRA products.

« Uses endpoint melting curve data to detect and generae a result for each target on the BioFire ME Panel array.

B

MATERIALS PROVIDED

Each kit contains suficient reagents totest 30 (30-est ki; RFIT-ASY-0118) or 6 (6-test kit; RFIT-ASY-0119) samples:

 Indiidually packaged BioFire ME Panel pouches

« Single-use (1.0 mL) Sample Buffer ampoules

 Single-use pre-filed (1.5 mL) BioFire® FimAray® Hydration Injection Vials (blue)

« Single-use BioFire® FilmAray® Sample Injection Vials (red)

« Individually packaged Transfer Pipettes

« BioFire® FimArray® Meningitis/Encephaliis (ME) Panel Pouch Module Software
This software is required to run the BioFire ME Panel and can be downloaded at wuw biofiredx come-
labeling/ITIEA0ME14 if not aieady installed on the BioFre 2.0 or BioFire Torch Systems.

MATERIALS REQUIRED BUT NOT PROVIDED

« BioFire® FilmArray® System including:

o BioFire® FilmAray® 2.0 or BioFire® FilmAray® Torch System including accompanying system-specifc core.
software

o BioFire® FilmAray® Pouch Loading Station
NOTE: BioFire’s 1st generation system, the BioFire® FilmArray® (REF: FLM1-ASY-0001), is

o longer being distributed or manufactured. For information on the operation of this.
system with the BioFire ME Panel, please refer to revision 04 of this Instruction Booklet.

« 10% bleach solution or similar disinfectant
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WARNINGS AND PRECAUTIONS
General Precautions

1. Atrained healthcare professional should carefully inerpret the results from the BioFire ME Panel in conjunction

with a patient’s signs and symptoms, resuls from ofher diagnostic tests, and any relevant epidemiological
information.

BioFire ME Panel pouches are only for use with BioFire 2.0 and BioFire Torch systems.
Aways check the expiration date on the pouch. Do not use a pouch after its expiration date.

BioFire pouches are stored under vacuum in individually wrapped canisters. To preserve the integriy of the pouch
vacuum for proper operation, be sure that a BioFire module will be available and operational before unwrapping
‘any pouches for loading,

Safety Precautions

1. Wear appropriate Personal Protective Equipment (PPE), including (but not limited to) disposable powder-free.
gloves and lab coats. Protect skin, eyes and mucus membranes. Change gloves often when handiing reagents or
‘samples.

2. Handle all samples and waste materials as if they were capable of ransmitting infectious agents. Observe safety
guidelines such as those outined in:

'+ CDCINIH Biosafety in Microbiological and Biomedical Laboratories™
« the CLSI Document M29 Protection of Laboratory Workers from Occupationally Acquired Infections™
+ Other appropriate guidelines

3. Follow your insttutin's safety procedures for handiing biological samples.

Dispose of materials used in this assay, including reagents, samples, and used buffer vials, according to federal,
state, and local regulations.

5. Sample Buffer contains Guanidinium chloride and Triton X100. The following statements apply:
“The following statements apply.

« Health Hazards
o Acute Toricty, oral (Category 4)
* H302 - Harmful i swallowed
© Skin corrosionfirtaton (Category 2)
+ H315- Causes skin iitaton.
. Serious eye damageleye ritaton (Category 1)
+ H318- Causes serious eye damage.
. Environment Hazards
. Hazardous to the aqualic environment, acute aquaic hazard (Category 1)
= HA00 - Very toxic o aquatic fe.
 Hazardous to the aquatic environment, long-term aquatc hazard (Category 1)
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= H410 - Very toxic to aquatic life with long lasting effects.
+ Precautionary Statements
o Prevention
* P273 - Avoid release 1o the envionment.
+ P280 - Wear proteciive loves/protective clothingleye protections/face protecton.
o Response
* P391 - Collectspilage.
P332 + P313 - If skin iilaton occurs: Get medical advicelattenion.

P30S +P351 + P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, i present and easy to do. Continue rinsing.

 P301+P312 - IF SWALLOWED: Call a POISON CENTRE/doctor if you feel unwell
+ P337 + P313 - If eye imitation persists: Get medical advice/attention.

Please refer to the BioFire ME Panel Safety Data Sheet (SDS) for more information: hitps://www.biofiredx.com/e-
Iabeling/ITI0067.

6. Sample Bufer will form hazardous compounds and fumes when mixed with bleach or other disinfectants.

[VHARNING: Bieach shoud never b addd o Sampie Bufa or sample vt

7. Bleach, a recommended disinfectant, is corrosive and may cause severe ritation or damage to eyes and skin
Vapor or mist may iritate the respiratory tract. Bleach is harmful if swallowed or inhled. The following first aid
measures are recommended.

« Eye contact: Hold eye open and rinse with water for 15-20 minutes. Remove contact lenses after the first §
‘minutes and contine rinsing eye. Seek medical attention.

« Skin contact: Immediately flush skin with plenty of water for at least 15 minutes. If iritation develops, seek
‘medical attention.

« Ingestion: Do not induce vomiting. Drink a glassful of water. If ration develops, seek medical attention.
+ Plaase refer to the appropriate Safely Data Sheat (SNS) for mare information

Laboratory Precautions

1. Proventing organism contamination

Due to the sensitive nature of the BioFire ME Panel, it important to guard against contamination of the.
‘specimen and work area by carefully following the testing process outined in this instruction document,including
these guidelines:

+ Clinical and laboratory personnel may carry or shed common pathogens (.. S. pneumoniae, H. influenzae,
HSV-1, etc.) symptomaticaly or asymptomatically and can inadvertently contaminate the specimen while itis
being collected, transported, or tested. Careful adherence to the sample handiing and testing procedures and
precautions described in this document i recommended to minimize the risk of contamination that could lead
to erroneous test resuts. Precations may include additional PPE, such as a face mask, when experiencing
signs or symptoms of a respiratory infection or cold sore.
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« Samples should be processed in a clean biosafety cabinet if available, or according to local laboratory
quidelines. If a biosafety cabinet s not used, a dead air box (e.g., AirClean PCR workstation), a splash shield
(9. Bel-Art Scienceware Splash Shields), or a face shield can be used when preparing samples.

« Abosafety cabinet that is used for performing CSF pathogen testing (e.g. culture) should not be used for
‘sample preparation or pouch loading.

« Prior to processing samples, thoroughly clean both the work area and the BioFire Pouch Loading Station
using a suitable cleaner such as freshly prepared 10% bleach or a similar disinfectant. To avoid residue build-

up and potential damage to the specimen or interference from disinfectants, wipe disinfected surfaces with
water.

« Specimens and pouches should be handied and/or tested one-al-a-time. AWays change gloves and clean the
work area between each pouch and specimen.

« Use clean gloves when removing Sample Buffer ampoules and Sample/Hydration Injection Vials from bulk
packaging bags and reseal bulk packaging bags when not in use.
2. Proventing amplicon contamination

A common concern with PCR-based assays is faise positive results caused by contamination of the work area with
PCR ampiicon. Because the BioFire ME pouch is a closed system, the risk of amplicon contamination s low,
provided that pouches remain intact after the test is completed. Adhere to the following guidelines to prevent
‘amplicon contamination:

+ Discard used pouches in an appropriate biohazard container immediately after the run has completed.
+ Avoid excessive handiing of pouches after test runs.

+ Change gloves after handing a used pouch.

+ Avoid exposing potiches to sharp edges or anything that might cause a puncture.

WARNING: Ifliquid is observed on the exterior of a pouch, the liquid and pouch should be immediately
contained and discarded in a biohazard container. The instrument module and workspace must be
decontaminated as described in the appropriate BioFire System Operator’s Manual.

DO NOT PERFORM ADDITIONAL TESTING UNTIL THE AREA HAS BEEN DECONTAMINATED.

Precaution Related to Public Health Reporting in the United States

Local, state, and federal regulations for notfication of reportable disease are continually updated and include a number of
organisms for surveillance and outbreak investigations ™" Additionally, the Centers for Disease Control (CDC)
recommends that when pathogens from reportable diseases are detected by a culture independent diagnostic test (CIDT),
the laboratory should facilfate obtaining the solate or clinical materials for submission to the appropriate public health
laboratory to aid in outbreak detection and epidemiological investigations. Laboratories are responsible for following their
state andlor local regulations and should consultthei local andlor state public health laboratories for isolate andlor cinical
‘sample submission guidelines.
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Precaution Related REACH Regulation (EC 1907/2006)

This statement only applies to counlries within the European Union (EU) with regard to the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH) Regulation (EC 1907/2006):

Itis recommended that all material associated with the test, including the material used to clean up spills, contaminated
packaging, and/or unused and expired VD tests, is incinerated. Please ensure that you follow local regulations regarding
disposal.

REAGENT STORAGE, HANDLING AND STABILITY

1

‘Store the test ki, including reagent pouches and buffers, at oom temperature (15-25 °C). DO NOT
REFRIGERATE.

Avoid storage of any materials near heating o cooling vents of in direct suniight.

Al it components should be stored and used together. Do not use components from one kit with those of another
kit Discard any extra components from the kit after all pouches have been consumed.

Do not remove pouches from their packaging unti a sample i ready to be tested. Once the pouch packaging has
been opened, the pouch should be loaded as soon as possible (within approximately 30 minutes).

‘Once a pouch has been loaded, the test run should be started as soon as possible (within approximately 60
minutes). Do not expose a loaded pouch to temperatures above 40°C (104°F) pror to testing.

SAMPLE REQUIREMENTS

This section describes the requirements for specimen collection, preparation, and handiing that will help ensure accurate

test resuls.
(CSF specimens should be collected via lumbar puncture, and should not be centrfuged,
CSF Spaciman Collection diuted, or therwise processed prior 1o testing.
Minimum Sample Volume 02mL (200 L) of CSF
‘Specimens should be tested with the BioFire ME Panel as soon as possible.”
Ifstorage i required, specimens can be held:
Transport and Storage
= At oom temperature (approximately 15-25°C) for up o one day
« orrefrigerated (approximately 2-8°C) for up o seven days.

T prrance vaston ot h sl o i spocmere bt wre ez 707G vt o 1o 127 ey Howenr oogr Wozan sirage may e
accetai, e oo Yokt e 404 prlocl regaring sl serage valiton
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PROCEDURE

Refer tothe BioFire ME Panel Quick Guide or the appropriate BioFire System Operator's Manual for more detail and pictorial
representations of these instructions.

Gloves and ather Personal Protective Equipment (PPE) should be used when handing poiches and samples. Orly one
BloFire ME Panel pouch should be prepared al atime. Orioe sample is added tothe pouch, tshould be promptly transferred
tothe BioFire Module to startthe run. Afer the run is complete, the potich should be discarded in a biohazard container

Step 1: Prepare Pouch

1

st Hytte Pouch

1
2
3

‘Thoroughy clean the work area and the BioFire Pouch Loading Station with freshly prepared 10% bleach (or
suitable disinfectant) folowed by a water finse.

Remove the pouch from its vacuum-sealed package by tearing or cuting the nolched outer packaging and
‘opening the protective canister

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

pouch to test the sample.

Check the expiration date on the pouch. Do not use expired pouches.

Insertthe pouich into the BioFire Pouch Loading Station, aligning the red and blue labels on the pouch with the
red and blue arrows on the BioFire Pouch Loading Station.

Place a red-capped Sample Injection Vial In the red well of the BioFire Pouch Loading Station
Place a blue-capped Hydration Injection Vial in the blue wellof the BioFire Pouch Loading Station.

Unscrew the Hydration Injection Vialfrom the biue cap.
Remove the Hydration Ijection Vial, leaving the blue cap in the BioFire Pouch Loading Station.

Insert the Hydration Injection Vial's cannula tip into the pouch hydration port ocated directl below the blue arrow.
of the Pouch Loading Station.

Forcefull push down in a firm and quick motion to puncure seal unti  faint ‘pop” is heard and there s an ease
in resistance. Wail as the correct volume of Hydration Solution is pulled into the pouch by vacuum.

 Ifthe hydration solution is not automatically drawn into the pouch, repeat Step 2 to verfy that the seal of
the pouch hydration port was broken. If hydration solution is again not drawn into the pouch, discard the.
current pouch, retrieve a new pouch, and repeat from Step 1: Prepare Pouch.

Insert the cannula tip into the port in the pouch located directly below the blue arrow of the BioFire Pouch Loading
‘Station. Push down forcefully in a firm and quick motion until you hear a faint pop” and feel an ease in resistance.
‘The correct volume of iquid will be pulled into the pouch by vacuum.

Very that the pouch has been hydrated.
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« Flip the barcode label down and check to see that flid has entered the reagent wells (located at the base
of the rigid plastic part of the pouch). Smallair bubbles may be seen.

 Ifthe pouch fails to hydrate (cry reagents appear as while pelles), repeat Step 2 to verify that the seal of
the port was broken of retrieve a new pouch and repeat from Step 2 of the Prepare Pouch section.

Shrpltrl’npuwsunrphlrﬂix o o o o

1. Add the Sample Buffer to the Sample Injection Vial,
+_ Hold the Sample Buffer ampoule with tp facing up.

NOTE: Avoid touching the ampoule tip during handling, as this may introduce
contamination.

« Firmly pinch the textured plastic tab on the side of the ampoule untl the seal snaps.

« Invert the ampoule over the red-capped Sample Injection Vial and dispense Sample Buffer using a siow,
forceful squeeze, folowed by a second squeeze.

NOTE: Avoid squeezing the ampoule additional times. This will generate foaming, which
should be avoided.

2. Thoroughly mix the patient specimen.

3. Using the transfer pipette provided in the test kit,draw cerebrospinal flid (CSF) specimen to the second line:
(approximately 0.2 mL) of the transfer pipette.

4. Add the specimen to the Sample Buffer in the Sample Injection Vial
Tightly close the lid of the Sample Injection Vial and discard the transfer pipete in a biohazard waste container.

NOTE: DO NOT use the Transfer Pipatte to mix the sample onca it is loaded into the
‘Sample Injection Vial.

6. Remove the Sample Injection Vialfrom the BioFire Pouch Loading Station and gently invert the vial atleast 3
times to mix.

7. Return the Sample Injection Vialto the red well of the BioFire Pouch Loading Station.

Step 4: Load Sample

1. Slowly twist to unscrew the Sample Injection Vial from the red cap so it loosens from its red cap and wait for §
‘seconds with the vial resting in the cap.

NOTE: Waiting § seconds decreases the risk of dripping and contamination from the.
sample.
2. Liftthe Sample Injection Vial, leaving the red cap in the well of the BioFire Pouch Loading Station, and insert the

‘Sample Injection Vial cannula ti into the pouch sample portlocated directly below the red arfow of the Pouch
Loading Station.

3. Forcefully push down in a firm and quick motion to puncture seal (a faint “pop” is heard) and sample is pulled into
the pouch by vacuum.

3. Verlfy that the sample has been loaded.
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« Flip the barcode label down and check o see that fluid has entered the reagent well next to the sample.
loading port.

« Ifthe pouch fails to pull sample from the Sample Injection Vial, the pouch should be discarded. Retrieve a
new pouich and repeat from the Prepare Potich section.

4. Discard the Sample Injection Vial and the Hydration Injection Vial in an appropriate bichazard sharps container.

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

Step 5: Run Pouch

‘The BioFire® FilmArray® Software includes step-by-step on-screen instructions that guide the operator through performing
arun. Brif instructions for BioFire 2.0 and BioFre Torch systems are given below. Refer to the appropriate BioFire System
Operator's Manual for more detailed instructions.

BioFire 2.0
1. Ensure that the BioFire system (modulels] and computer) is powered on and the software is launched.

2. Follow on-screen instructions and procedures described in the Operator's Manual to place the pouch in a module,
enter pouch, sample, and operator information.
Pouch identfication (Lot Number and Serial Number), Pouch Type, and Protocl are preprogrammed in the
rectangular barcode located on the BioFire pouch. The information will be automatically entered when the
barcode is scanned. Ifit i not possible to scan the barcode, the pouch Lot Number, Serial Number, Pouch Type
‘and Protocol can be manually entered from the information provided on the pouch label into the appropriate fields.
To reduce data entry errors, itis strongly recommended that the pouch information be entered by scanning the
barcode.

NOTE: When selecting a Pouch Type manuall, ensure that the Pouch Type matches the label on the
BioFire ME Panel pouch.

3. Enter the Sample ID. The Sample ID can be entered manually or scanned in by using the barcode scanner when
‘a barcoded Sample ID is used.

4. I necessary, select andlor confirn the appropriate protocol for your sample type from the Protocol drop down list.
Enter a usemame and password in the Name and Password fields.

NOTE: The font color of the username is red until the username is recognized by the
software.

6. Review the entered run informalion on the sreen. If correct, Start run.

Once the run has started, the screen displays a lst of the steps being performed by the Module and the number of
minutes remaining in the run.

NOTE: The bead-beater apparatus can be heard as  high-pitched noise (whine) during
the first minute of operation.

7. When the runis finished, fllow the on-screen instructions to remove the pouch, then immediately discard the.
pouch in a biohazard container.
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8. The run file is automatically saved in the BioFire Software database and the test report can be viewed, printed,
andlor saved as a PDF file.

BioFire Torch
1. Ensure that the BioFire Torch System is on.

2. Select an available Module on the touch screen or scan the barcode on the pouch using the barcode scanner.

Pouch identification (Lot Number and Serial Number), Pouch Type and Protocol are preprogrammed in the
rectangular barcode located on the FilmArray pouch. The information will be automatically entered when the
barcode is scanned. If it is not possible to scan the barcode, the pouch Lot Number, Serial Number, Pouch Type
and Protocol can be manually entered from the information provided on the pouch label into the appropriate fields.
To reduce data entry errors, itis strongly recommended that the pouch information be entered by scanning the
barcode.

NOTE: When selecting a Pouch Type manually, ensure that the Pouch Type matches the label on the
BioFire ME pouch.

3. Enter the Sample ID. The Sample ID can be entered manually or scanned in by using the barcode scanner when
abarcoded Sample ID is used.

4. Insert the pouch into the Module.

Ensure that the pouch fitment label is lying flat on top of pouch and not folded over. As the pouch i
Module will grab onto the pouch and pull it into the chamber.

5. If necessary, select and/or confirm a protocol from the protocol drop down list.
6. Enter operator user name and password, then select Next.

NOTE: The font color of the username is red until the user name is recognized by the
software.

7. Review the entered run information on the screen. If correct, select Start Run.

Once the run has started, the screen displays  lst of the steps being performed by the Module and the number
of minutes remaining i the run.

NOTE: The bead-beater apparatus can be heard as a high-pitched noise (whine) during
the first minute of operation.

8. Atthe end of the run, remove the partially ejected pouch, then immediately discard itin a biohazard waste
container.

9. The run file is automatically saved in the BioFire Software database, and the test report can be viewed, printed,
andlor saved as a PDF file.
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QUALITY CONTROL
Process Controls

Two process controls are included in each pouch:

1. RNAProcess Control
‘The RNA Process Control assay targets an RNA lranscriptfrom the yeast Schizosaccharomyces pombe. The yeast
Is presentin the pouch in a freeze-dried form and becomes rehydrated when sample s loaded. The control material
is carried through all stages of the test process, including lysis, nucieic acid purification, reverse transcription, 1%
stage PCR, dilution, 27 stage PCR and DNA mefting. A positive control resultindicates that al steps carried out in
the FilmArray ME pouch were successful.

2. PCR2 Control

The PCR? Control assay detects a DNA target thatis ried nto well of the array along with the corresponding
primers. A positive result indicates that 2" stage PCR was successful

Both control assays must be positive for the test run to pass. When efther control fails, the Controls field of the test report
(upper right-hand corer) willdisplay Failed and all results will be lsted as Invalid. If the controls fail, the sample should be.
retested using a new pouch.

Monitoring Test System Performance

‘The BioFire software will automaticaly fai the run ifthe meling temperature (Tm) fo either the RNA Process Control of the.
PCR2 Control s outside an acceptable range (79.8-83.8 for the RNA Process Control and 73.7-77.7 for the PCR2 Control).
I required by local, state, or accrediting organization qualty control requirements, users can monitor the system by trending
T values for the control assays and maintaining records according to standard laboratory qually control pracices.™”
Refer to the appropriate BioFire System Operator's Manual for instructions on obtaining control assay Trm values. The PCR2
Control is used in most BioFire pouch types and can therefore be used to monitor the system when multple pouch types.
are used on the same BioFire System.

External Controls
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INTERPRETATION OF RESULTS

The BioFire software automatically analyzes and interprets assay results and displays the final results n a test report (see:
the BioFire ME Panel Quick Guide to view an example of a test report). The analyses performed by the BioFire software
‘and details of the test report are described below.

Assay Interpretation

When 2+ stage PCR is complte, the BioFire module performs a igh resolution DNA melting analysis on the PR products
and measures the fuorescence signal generated in each well (for more information see appropriate BioFire System
Operator's Manua). The BioFire software then performs several analyses and assigns a final assay result. The steps in the
analyses are described below.

Analysis of melt curves. TheBioFire software evaluates the DNA melt curve for each wellof the 2™ stage PCR array o
determine if a PCR product was present in that well, I the melt profile ndicates the presence of a PR product, then the
analysis software calculates the melting temperature (Tm) of the curve. The Trm value is then compared against the expected
T range forthe assay. I the software determines that the melt curve is positive and the Trm fals inside the assay-specific
Tm range, the melt curve i called positive. If the software determines that the melt curve is negative o is not in the
approprate Tm range, the melt curve s called negative.

Analysis of replicates. Once melt curves have been identified, the software evaluates the three replicates for each assay
to determine the assay result. For an assay to be called positive, at least two of the three associated melt curves must be
called positive, and the Tm for at least two of the three positive melt curves must be similar (within 1°C). Assays that do not
meet these critera are called negative.

g nteprtaton

The reported BioFire ME Panel organism resuls (Detected o Not Detected) are based on analysis and interpretation of a
single assay (most organisms) or a combination of two assays (Haemophis influenzae, Herpes simplex virus 2 and
Varicella zoster virus). For resuts that rely on two assays, a Detected result s reported when ither one or both assays are
positve and a Not Detected result is reported only when both assays are negalive.

NOTE: Non-K1 E. coli serotypes may be present in a specimen and will not be detected by the BioFire ME Panel.
NOTE: Non-encapsulated strains of Neisseria meningitids are not detected by the BioFire ME Panel,

NOTE: The BioFire ME Panel does not distinguish between latent and active CMV and HHV-6 infections. Detection of these:
Viruses may indicate primary infection, secondary reactivation, or the presence of latent virus. Resuls should aways be
interpreted in conjunction with other clinical, aboratory, and epidemiological information.

NOTE: Patients with a suspicion of cryptococeal meningtis and a negative cryptococeal PCR result, such as by the BioFire
ME Panel, should be tested for CrAG.
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ME Panel Test Report

‘The BioFire ME Panel test report s automatically displayed upon completion of a run and contains three sections, the Run
‘Summary, the Result Summary, and the Run Details (see the BioFire Meningitis/Encephalitis Panel Quick Guide to view an
‘example of a test report). The test report can be saved as a PDF or printed.

‘The Run Summary section of the test report provides the Sample ID, time and date of the run, control results and an overall
‘summary of the test results. Any organism with a Detected result il be listed in the corresponding fied of the summary. If
all of the organism assays were negaive, then None will be displayed in the Detected field. Controls are listed as Passed,
Falled or Invalid. See the Controls Field section below for detalled information abou the interpretation of controls and
‘appropriate follow-up in the case of control failures.

‘The Result Summary section of the test report lists the result for each target tested by the panel. Possible results for each
organism are Detected, Not Detected, or Invalid. See Results Summary section below for detailed information about
interpretation of test results and appropriate follow-up for Invalid result.

The Run Details section provides additional information about the run including: pouch information (type, lot number, and
serial number), Run Status (Completed, Incomplete, Aborted, Instrument Error, Instrument Communication Error, o
‘Software Error), the protocol that was used to perform the test, the identity of the operator that performed the test, and the
instrument module used to perform the test,

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

Controls Field

The Controls field on the test report will display Passed, Falled, or Invalid. The Controls field wil display Passed only f the
run completed successfully (no instrument module or software erfors) and both of the pouch control assays (RNA Process
Control and PCR2 Control) were successful. The Controls field will display Failed if the run was completed successfully (no
instrument module or software errors) but one or both of the pouch control assays failed. If the control result is Failed, then
the result for all of the tests on the panel are displayed as Invalid and the sample will need to be retested with a new pouch.

Table 2 provides a summary and explanation of the possible control results and follow-up actions.
Table 2 Interpretation of Controls Field onthe BioFire ME Pansl Test Report

Control Result Explanation Action Reauired outcome
The run was successfuly competed
. Repart theresuts provided
Passa Nene
Both pouch contos were onthatestreport.
ety
The run was successfuly competed
or Acceptth resus ofthe.
repea tesing.fhe aro
Faiea teastone ot e Repeatth tst using  row pouch. &
(RN Procees Contol andior PCR2 ‘Sipport o furtor insructon.
Conto aies
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Result Summary

The Result Summary section provides a complete st of the test results. Possible results for each organism incl
Detected, Not Detected, and Invalid. Table 3 provides an explanation for each interpretation and any follow-up necess

to obtain a final result
Table 3. Reportng of Resus and Required Actions

Resutt Explanation Action
“The run was sucsesstuly completsd
.
The pueh conrls wers suscessul (Passed) Report resuts.
A
o The ) sssocited wih th ntrprtation were | NOTE: f Detocted rsuts are
sctod posiive based on th folowing roquiemants fo 1632 | rapera o 3 o mere svgaiems
o the 3 assay repicates: " spacimen.a reect o the
- - Specimen s recommended o
posiive mel curve, and confem o polymicrabilresu.
e T for the mett dta were withinthe sssay speciic
s, and
the T forthe el data were within 1°C of ssch oher.
The run was sucsesstuly completsd
.
The pueh conrls wers suscessul (Passed)
NotDatectea Roportresuts.
o
Tho assas) associted wihth ntrprtaton were
ogate (3 ot meat the requsements for 3 positve
‘assay doscibed n Delacied).
The run did ot complets successtuly (Aborted,
Incompete nsumen! Communicaion Ero, nseumart
Eror, or Sotware Err) g2 Tatie2 ieprtaton of
v ‘Contros Fioid on FimArray.
or ‘Repart, for nsructon
“The pouch contros wera no successfl (Fsied)
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LIMITATIONS

« For prescription use only.

« Results from this test must be correlated with the clinical history, epidemiological data, and other data available to
the clinician evaluating the patient.

«This testis a qualitative test and does not provide a quantitative value for the organism(s) nucleic acids detected
inthe specimen.

«The BioFire ME Panel is intended for use only on the BioFire 2.0 and BioFire Torch systems. Performance of the
panel was established on the BioFire FimArray system (no longer manufactured or distributed), BioFire 2.0
system, and BioFire Torch system.

« CSF specimens shoukd not be centrfuged, diluted, or otherwise processed prior to testing,
«This test is not intended for use with CSF collected from indweling medical devices (e.g., CSF shunts).

«The performance ofthis est has not been estabiished for CSF specimens from patients without signs and/or
‘symptoms of meningits and/or encephaltis.

« The performance of the BioFire ME Panel has not been specifcally evaluated for CSF specimens collected from
individuals on antibioti treatment.

«The performance of this test has not been established for monitoring treatment of infection with any of the panel
organisms.

« The performance of this test has not been specifically evaluated for CSF specimens collected from
immunocompromised individuas.

« Due to the small number of positive specimens collected for certain organisms during the prospective dlinical
study, performance characteristcs for HSV-1, HSV-2, Human parechovirus, VZV, HHV-6 and C.
~neoformans/gatti were also established with retrospective clinical specimens.

. Due to the small umber of positve prospeciive and retrospective specimens for cerlan organisms, performance
Characierisics for Escherichia col, Haemophilis nflienzae, Listeria monocytogenes, Neisseria

Streptococcus agalactie, Cytomegalovirus, and Human parechovirus were established primarly using contrived
dlinical specimens.

« Only E. coli strains possessing the K1 capsular antigen wil be detected by the BioFire ME Panel. Al other E. coll
strais/serotypes wil not be detected.

« Only encapsulated strains of N. meningitis wil be detected by the BioFire ME Panel. Unencapsulated N.
‘meningiticis wil not be detected.

« Posilive and negative predictive values are highly dependent on prevalence. False positive resuts are more likely
for low prevalence analytes.

« Patients with a suspicion of cryplococeal meningiis and a negative cryptococcal PCR result such as by the.
BioFire ME Panel, should be tested for cryptococcal antigen (CrAg).

A negative BioFire ME Panel result does not exclude the possibilty of CNS infection and should not be used as
the sole basis for diagnoss, treatment, or other management decisions. Negalive test resuls can be observed for
‘several reasons, including CNS infections caused by an organism that is not detected by the BioFire ME Panel.

A positive BioFire ME Panel result (detection of organism nucleic acid) does not imply that the corresponding
‘organisms are infectious or the causative agents for clnical symptoms. Viral, bacterial, and yeast nucleic acid
may persist in vivo independently of organism viabiity and/or active infection.
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\Viral shedding into the CSF often occurs in cases of zoster (shingles; caused by reactivation of VZV). Detection of
VZV in CSF may not indicate the cause of CNS disease in these cases.

Herpesviruses (CMV, HHV-, HSV-1, HSV.-2, and VZV) can exit in latent forms that may be reactivated during
infection by other pathogens, including agents not detected by the BIOFire ME Panel that may cause
meningtis/encephaltis (e.q.. Mycobacterium tuberculosis or HIV). When detected by the BioFire ME Panel,
herpesvirus resuis should be considered as the ikl cause of meningllisiencephals ony in appropriate cinical
context and following expert consultation.

Failure to observe proper procedures for specimen colection, handiing, ransport, storage, of testing can affect
detection of organism nucleic acids and lead to incorrect (false positive or faise negative) results.

‘There are multiple potential sources or causes of false positive andlor false negative resuls. It is important that all

BioFire ME Panel test results be interpreted in conjunction with other cinical, epidemiological, o laboratory
information.

‘Organism and amplicon contamination may produce erroneous (false positive) results forthis test. Particular
attention should be given to the Laboratory Precautions noted under the Warnings and Precautions section.

False positive results can be caused by contamination of specimens or the test with organisms shed by ofherwise
healthy individuals. S. pneumoniae and H. influenzae can be shed from the respiratory tract of healthy individuals.
HSV-1 may also be shed from individuals with active or recurrent cold sores. To minimize the risk of false positive
results due to contamination, caution should be exercised during specimen collection and testing and particular
attention should be given to the Laboratory Precautions noted under the Warnings and Precautions section.

Erroneous (alse positive) results can be caused by non-specific amplfication or cross-reacivity. Organisms with
‘a known risk for cross-reactivity with a BioFire ME Panel assay are indicated in the Analytical Specifcity section.
Cross-reactivity with addiional organisms or organism variants that were not included in the performance
‘evaluation is also possible.

‘The BioFire ME Panel Enterovirus assay can cross-feact with human rhinoviruses. Human hinoviruses are
genetically very similar to enteroviruses and can be shed from the respiatory tract of healthy individuals of those
with signs and symptoms of a respiratory tract nfection. However, fhinoviruses are rarely present in human
cerebrospinal luid and are not a recognized cause of meningitis. Caution should be exercised during specimen
collection and testing 1o prevent contamination with rhinovirus.

I two or more organisms are detected in a specimen, retesting is recommended to confirm the polymicrobial
result

‘There is a isk of false negaive results due to errors in specimen collection, ransport, storage or testing, including
‘sample mix-up.

False negative results may oceur when the concentration of organismi(s) in the specimen s below the device limit
of detection. Antimicrobial therapy may affect (reduce) organism levels in the specimen.

There s a isk of false negalive resuts due to sequence variants, deletions, or rearrangemens in the gene.
targets of the assay. Sequence variants that are known to affect detection of specific BioFire ME Panel analytes
(e.. HSV-1 strain 95/1906) are indicated in the Analytical Reactviy section. An impact on reactivity and
detection may also occur with new variants that were not included in the performance evaluation andlor identified
from sequence database searches. The identifcation andior emergence of new sequence variants that may
impact detection is monitored routinely through a post-market survelance program.

‘There is a isk of erroneous results due to interference or inhibition from substances or nucleic acids in the.
‘specimen. The substances and concentrations evaluated for interference effects are indicated in the Interference.
‘section. Inerference from substances/nuclelc acids or concentrations other than those described i the.
Interference section is possibl.
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Intended Use

‘The BioFire® FilmArray® Meningitis/Encephalitis (ME) Panelis a qualitative multiplexed nucleic acid-based in vitro diagnostic
test intended for use with BioFire® FilmArray® Systems. The BioFire ME Panel is capable of simultaneous detection and
identification of multiple bacterial, viral, and yeast nucleic acids directly from cerebrospinal fluid (CSF) specimens obtained
via lumbar puncture from individuals with signs and/or symptoms of meningitis and/or encephalits. The following organisms
are identified using the BioFire ME Panel:

Neisseria meningtidis (encapsulated)
Streptococcus agalactiae
Streptococcus pneumoniae

Viruses:
Cytomegalovirus
Enterovirus

Herpes simplex virus 1
Herpes simplex virus 2
Human herpesvirus 6
Human parechovirus
Varicella zoster virus

‘The BioFire ME Panel is indicated as an aid in the diagnosis of specific agents of meningitis and/or encephalitis and results
are meant to be used in conjunction with other ciinical, epidemiological, and laboratory data. Restts from the BioFire ME
Panel are not intended to be used as the sole basis for diagnoss, treatment, or other patient management decisions.
Positive results do not rule out co-infection with organisms not included in the BioFire ME Panel. The agent detected may
not be the definite cause of the disease. Negative resuts do not preclude central nervous system (CNS) infection. Not all
‘agents of CNS infection are detected by this test and sensitivity i clinical use may differ from that described in the package
insert

‘The BioFire ME Panel is not intended for testing of specimens collected from indwelling CNS medical devices.

‘The BioFire ME Panel is intended to be used in conjunction with standard of care culture for organism recovery, serotyping,
‘and antimicrobial susceptibilty testing.

Intended User and Use Environment

‘The BioFire ME Panel is intended for use by trained medical and laboratory professionals in  laboratory setting or under
the supervision of a trained laboratory professional.
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SUMMARY AND EXPLANATION OF THE TEST

Central nervous system (CNS) infections are responsible for causing inflammatory conditions of the brain andlor meningeal
tissues surrounding the brain (ie., meningtis, encephalitis, meningoencephalits; here collectively termed ME).
Approximately 15% of cases are fatal and many other cases result in lfe-long disabilties such as loss of limbs, visual and
hearing deficit, seizures, and altered leaming and memory." The BioFire ME Panel conducts tests for the identification of
14 potential CNS pathogens from CSF (Table 1). The specimen can be tested using the BioFire ME Panel with results.
‘avalable within about one hour.

Table 1. Bacteria,Viruses, and YastDeteced by th BioFire ME Panel
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Escherichia coll K1 strains account for nearly 80% of E. collisolated from CSF. While most £.coll are harmless enteric
organisms residing in the intestines of humans and animals, some cause gasrolntestinal llness and extra-ntestinal
infections (e.g. urinary lract infections, bacteremia, and meningits). E. col associated with meningits contain virulence:
factors which contribute 1o their pathogenesis by allowing them to spread through the blood, hijack nomal host cell
functions, infitrate endothelal cels, and gain access to the tissues of the CNS. The K1 antigen s a capsule that protects
the bacteria rom the immune system. These infections are of paricular concern for pre-term babies and neonates, and are
responsible for nearly 45% or 30% of meningits cases in these age groups with a mortalityrate of 13 or 25%, respectively.
Infections in adults are less common and generally opportunisic n nature following exposure of steril organs to contents
of the gastrointestinal tract following trauma or surgical procedures; the mortalty rate for adutsis reported to be 28-36%.5¢

Haemophilus influenzae is a gram-negative coccobacilus that is isolated exclusively from humans.” Strains of H.
influenzae are divided into two groups based o the presence or absence of a polysaccharide capsule.”* Encapsulated
strains are further divided into six serotypes (a through ). Prior to widespread use of the H.influenzae type b (Hib) cojugate.
vaccines, Hib caused >80% of invasive H. influenzae infections, predominantl in children under the age of five,” with a
‘mortaltyrate of 3to 6% and a further 20 to 30% developing permanent sequelae ranging from mild hearing loss to mental
retardation.* In areas with routine vaccination, the majorty of invasive H. influenzae infections are caused by non-typeable.
strains and remain an important cause of meningitis partcularly for persons with predisposing conditions such as otits or
sinusits, diabetes, immune defiiency, or head trauma with CSF leakage.* Meningtis due to H. influenzae occurs at an
estimated rate of approximately 0.08 cases per 100,000 in the United States, " and has been reported as the etiologic agent
of bacterial meningits in 20-50% of cases worldwide over the last several decades.

Listeria monocytogenes, the causative agent of Iteriosis, is a gram-positive bacillus that is ubiquitous in soil and water
‘and can be found in the gastrointestinal tract of up to 5% of healthy human aduls. "2 Listeriosis is considered one of the.
‘most severe bacterialfoodborne infections due to ts high mortalty rate even with early antibiotc treatment (11 ~ 60%). 1%
Invasive Esteriosis can result in abortion sensie meninaltis. and Mmeninacencechalitis Ponuations at riek for develoning
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