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Molecular or Conventional Techniques?

* For the majority of cases, both approaches are
necessary and complement each other

e Disadvantages of molecular techniques:
- relatively higher cost and
- need of highly educated personnel

* Both gradually diminish due to the technology
Improvements



Evolution of Molecular Diagnostic Methodo used
It was rapid in the COVID era...

FULL AUTOMATION:
RNA extraction
PCR preparation and
set up
PCR run incorporated
Automated
interpretation

SAMPLE-TO-RESULT

NeuMoDx™ 96
Molecular System




Molecular Techniques to the Diagnosis:
Advantages

High Sensitivity & Specificity
Speed — facilitate effective treatment
Detection of difficult to grow organisms & viruses

Ability for simultaneous detection of multiple
organisms + genes (multiplex PCR, arrays etc.)

Future worldwide implementation of molecular
antibiogram (Whole-genome
sequencing/Resistome..)



Molecular Techniques to the Diagnosis:
Disadvantages

Detection only of already known genes

Detection of antimicrobial resistance due to only
already known genes

Possibly lower sensitivity (?) for bacteria that grow
easily and fast

Samples’ DNA/RNA Contamination
Detection of DNA — not viable organism
— insufficient correlation with clinical disease

Loss of personnel’s expertise with conventional
microbiological techniques!



Severe infections due to MDR bacteria
conventional microbiology possibly more robust?

e conventional diagnosis (culture-based):
— high sensitivity for common bacteria
— potential for quantitative results
— low cost
— detection of viable bacteria
— allow susceptibility testing

* Molecular diagnosis
— high sensitivity and speed

— simultaneous detection of resistance genes (e.g. mecA, blay
..,), allowing appropriate antibiotic usage

— not affected by antibiotic exposure
— BUT, CANNOT DISCRIMINATE BETWEEN
LIVE AND DEAD BACTERIA
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«In septic shock, time is life»

Kumar A, Crit Care Med 2006 34:1589-1596

B survival fraction
B cumulative effective antimicrobial initiation

1t 2nd Yy, 1 2 3 4 5 6-8 9-11 12-24 24-36 >36
Time from hypotension onset (hours)

Each hour of delay (over the first 6 hours) resulting in a
7.6% decrease in survival



Clear medical need

Despite advances of blood culture techniques, better
diagnostics are needed

negative

blood culture Only ~10%

are positive
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1. Poor specificity (false positive rates: 5 to 50% depending on the methods of collection)
2. Despite optimization of the technique only 15-25% of positive results can be anticipated
3. In up to 30% of the patients with fever clear results cannot be obtained at all (blood
culture sensitivity for slow growing and fastidious organisms can be poor)

Book M et al. Best Pract Res Clin Anaesthesiol. 2013;27:279-88.



Clinical Samples for Molecular Testing

Detection or not of antibiotic resistance genes




Molecular Techniques:
Applications

g &)
© X 1. From pure culture - rapid identification
2. From positive blood culture |

~ Massspectrometry ()




MALDI-TOF

Smear using
any sterile transfer
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(3) MALDI-TOF/MS
sample plate
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Matrix-assisted laser desorption ionization time-of-flight

MALDI-TOF-MS

* The time to reach the detector
(time of flight) varies according to
the molecule’s mass and charge

 The protein spectral profile is then
compared with a database of
spectra from reference strains

e Accurate identification depends, in
part, on a sufficient sample to
produce a spectral ‘score’ of high
confidence
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Matrix-assisted
laser desorption
ionization
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Clin Microbiol Infect 2010;16:1604
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Rank Score NCBI
Quality) Matched Pattern Value Identifier
(:” Pseudomonas aeruginosa ATCC 27853 THL

(i, Pseudomonas aeruginosa DSM 5007 1T HAM

(i, Pseudomonas aeruginosa 8147 _2 CHB

(;’ Pseudomonas aeruginosa DSM 1117 DSM

(i) Pseudomonas aeruginosa 19955_1 CHB 1.908

(f) Pseudomonas aeruginosa AD7_08_Pudu FLR 1.901

(3) Pseudomonas jinjuensis LMG 21316T HAM 198616

(?) Pseudomonas indica DSM 14015T HAM 137658

(?) Pseudomonas citroneliolis DSM 50332T HAM 53408

(‘_0) Pseudomonas taetrolens LMG 2336T HAM 47884

Meaning of Score Values

Range Symbols Color
2.300 .. 3.000 (+++) green
2.000 .. 2299 (++) green
1.700 .. 1.999 (+) yellow
0.000 .. 1.699 (-) red




MALDI Sepsityper Kit:
Ll 4y positive blood culture bottles

e e |

MALDI Sepsityper product :

* Identification of microorganisms from e
positive blood culture bottles in < 30 min.

 Simple preparation protocols using just 1

ml Sample mater‘ial Result Overview
o

£| SE-MALDI accurately identified 332 | =1 =~ B - S
(80.8%) of 411 blood cultures

Harvest 1 mi blood culture
liquid in a test tube

Add Lysis Buffer and centrifuge
Add Washing Buffer and centrifuge

Suspend pellet in water
Standard Bruker extraction protocol

Schieffer KM, et al. J Appl Microbiol. 2014;116:934-41. Jamal W, et al. for MALDI bacterial profiling
Diagn Microbiol Infect Dis. 2013;76(4):404-8. Meex C, et al. ] Med Microbiol. : ;
target, overlay with HCCA matrix
2012;61(Pt 11):1511-6. Martiny D et al. Eur J Clin Microbiol Infect Dis. MALDI-TOF measurement
2012'31'2269-81 8 Receive result, 1D

m Ea W K -

Spotting of 1 yl extract onto MALDI
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Automated molecular systems for detection

2. From positive blood culture

TABLE 2 Cnmpa:iscn@ﬁe&red molecular nm@r detection of microorganisms in positive blood culture broths

Sensitivity  Specificity  Time to

Test Targets (%) (%) result (h) Format and setup

Verigene BC-GP 12 Gram-positive genus or species 92100 98—-100 On-demand, microarray, automated
targets and 3 resistance markers sample processor, manual transfer
(mecA, vanA, vanB) of array to analyzer

Verigene 8 Gram-negative genus or species 81-100 98100 @ On-demand, microarray, automated

BC-GN targets and 6 resistance markers sample processor, manual transfer
(KPC, NDM, CTX-M, VIM, of array to analyzer
IMP, OXA)

@ 8 Gram-positive, 11 Gram- 88-100 94100 @ On-demand, parallel miniaturized
negative, and 5 yeast genus or singleplex RT-PCR, full sample-
species targets, 4 resistance to-result capability
markers (mecA, vanA/B, KPC,

NDM)
GCeneOHM S. aureus, MRSA 50-100 98-99 @ Batch, RT-PCR, offline manual
StaphSR sample lysis, extraction, and RT-
PCR setup
Xpert MRSA/SA S. aureus, MRSA 69—100 98-100 @ On-demand, RT-PCR, full sample-
Blood Culture to-result capability
Septifast” 6 Gram-positive, 8 Gram- 42-79 67-97 @ Batch, 1.5-10 ml whole blood;

negative, and 5 yeast targets
and A. furigatus

offline extraction and setup of 3
parallel RT-PCRs

Emerging technologies for the clinical microbiology laboratory

Buchan BW, Ledeboer NA. Clin Microbiol Rev. 2014,0ct;27:783-822



FilmArray, Biofire, BioMerieux

» Rapid testing of multiple targets using microarrays
» Simultaneous detection of multiple pathogens in the same
sample

» Result within 1-2 hours from sample receipt




Rapid pathogens’ identification from positive blood
cultures: Film Array

BCID: Simultaneous Detection of 24 pathogens and 3 resistance markers

Gram-Positive Bacteria Gram-Negative Bacteria Yeast
Enterococcus Acinetobacter baumannii Candida albicans
Listeria monocytogenes Haemophilus influenzae Candida glabrata
Staphylococcus Neisseria meningitidis Candida krusei
Staphylococcus aureus Pseudomonas aeruginosa Candida parapsilosis
Streptococcus Enterobacteriaceae Candida tropicalis
Streptococcus agalactiae Enterobacter cloacae
Streptococcus pneumoniae Escherichia coli Antimicrobial Resistance Genes
Streptococcus pyogenes Klebsiella oxytoca mecA - methicillin resistance
Klebsiella pneumoniae vanA/B - vancomycin resistance
Proteus KPC - carbapenem resistance

Serratia marcescens



FilmArray® 3
BCID Panel BIOEPFIRE

Run Summary

Sample ID: SDY _9621_LED 50 6 Run Date: 29 May 2013
341 PM
Organisms Detected: Enierobacteraceae Controls: Passed
Klebsiella pneumoniae

Applicable Antimicrobial KPC - Detected
Resistance Genes:

Result Summary = Interpretations

Antimicrobial Resistance Genes

« Detected KPC {carbapenem-resistance gene)
& WA mecA (methicillin-resistance gene)
S NIA vanA/B (vancomycin-resistance genes)

& NOTE: Anfimicrobial resistance can occur via mulliple mechanlsms. A Not Detected result for the FilmArray antimicrobial resistance gene assays
doas not indicate antimicroblal susceptbility. Subculluring is required for species Identification and susceptibility testing of isolates.

Gram Positive Bacteria

Mot Detected Enterococcus
Not Detected Listeria monocytogenes
Mot Detected Staphylococcus
Not Detected Staphylococcus aureus
Mot Detected Streplococcus
Mot Detected Streplococcus agalactiae (Group B)
Mot Detected Streplococcus pneumoniae
Mot Detected Streptococcus pyogenes (Group A)
Gram Negative Bacteria
Mot Detected Acinefobacter baumannii
« Detected Enterobacteriaceas
Mot Detected Enterobacier cloacae complex
Not Detected Escherichia coll
Mot Detected Klebsiella oxytoca
+ Detected Klebsiella pneumaniae
Not Detected Proteus
Mot Detected Serratia marcescens
Mot Detected Haemaphilus influenzae
Mot Detected Neisseria meningitidis
Not Detectad Psoudomonas aeruginosa
Yeast
Mot Detected Candida albicans
Not Detected Candida glabrata
Mot Detected Candida krusei
Not Detected Candida parapsilosis
Nt Detected Candida tropicalis
Run Details
Pouch: BCID Panel Protocol: BCID
Run Status: Completed Operator: R.Jones
Serial No.: 00631374 Instrument: FA2075

Lot Ne.: 125313




Rapid pathogens’ identification from positive blood
cultures: Film Array BCID2

BCID2: Simultaneous Detection of 33 pathogens and 9 resistance markers!

BioFire FilmArray Blood Culture Identification 2 (BCID2) Panel

Gram-negative Bacteria Gram-positive Bacteria
Acinetobacter calcoaceticus-baumannii complex  Enterococcus faecalis
Bacteroides fragilis Enterococcus faecium
Enteric bacteria Listeria monocytogenes

Enterobacter cloacae complex

Escherichia coli

Klebsiella aerogenes

Klebsiella oxytoca

Klebsiella pneumoniae group

Proteus spp.

Serratia marcescens
Haemophilus influenzae
Neisseria meningitidis
Pseudomonas aeruginosa
Stenotrophomonas maltophilia

Yeast

Candida albicans

Candida auris

Candida glabrata

Candida krusei

Candida parapsilosis

Candida tropicalis

Cryptococcus neoformans/gattii

Staphylococcus spp.
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus lugdunensis

Streptococcus spp.

Streptococcus agalactiae (Group B)

Streptococcus pneumoniae

Streptococcus pyogenes (Group A)

Antimicrobial Resistance Genes
bla gy

bla,y,

blayp,

mcr-1

mecA/C and MRE)

blayop

blagys as.jike

bla,,
vanA/B




AMERICAN lJOU]’nal of
=4 Miaasiowoay Clinical Microbiology

Evaluation of the FilmArray Blood Culture Identification Panel:
Results of a Multicenter Controlled Trial

J Clin Microbiol. 2016;54:687-98

TABLE 3 Performance summary of the BCID panel versus the comparator assays for bacteria in both clinical and seeded positive blood cultures

combined
Isolates detected™: No. of results:
BCID/comparator BCID/comparator
Clinical Seeded TP FP EN ™™ Sensitivity or PPA”: Specificity or NPA":
Organism arm arm +/+ +/= =/+ —=/= TPHTP + FN) (%) 95% CI TN/(TN + FP) (%) 959% CI
Gram-positive bacteria
Enterococcus 102/101 29/29 127 4 3 2,073 127/130(97.7) 93.4-99.5 2,073/2,077 (99.8) 99.5-99.9
L. monocytogenes 0/0 36/36 36 0 0 2,171  36/36 (100) 90.3-100 2,171/2,171 (100) 99.8-100
Staphylococcus 7801797 2/1 770 12 28 1,397 770/798 (96.5) 95.0-97.7 1,397/1,409 (99.1) 98.5-99.6
S. aureus 257/257 0/0 253 4 4 1,946 253/257 (98.4) 96.1-99.6  1,946/1,950 (99.8) 99.5-99.9
Streptococcus 140/141 63/62 198 5 5 1,999 198/203 (97.5) 94.3-99.2  1,999/2,004 (99.8) 99.4-99.9
S. agafaft‘iae (group B) 18/18 18/18 36 0 0 2,171  36/36 (100) 90.3-100 2,171/2,171 (100) 99.8-100
5. pneumﬂﬂfﬂe 26/25 12/12 36 2 1 2,168 36/37 (97.3) 85.8-99.9 2,168/2,170(99.9) 99.7-100
S. pyogenes (grol_lp A) 8/7 31/31 38 1 0 2,168 38/38 (100) 90.7-100 2,168/2,169 (99.9) 99.7-100
Total 1,331/1,346  191/189 1,494 28 41 16,093 1,494/1,535 (97.3) 96.4-98.1 16,093/16,121 (99.8) 99.7-99.9
Gram-negative bacteria
A. baumannii 16/14 40/37 51 5 0 2,151 51/51 (100) 93.0-100 2,151/2,156 (99.8) 99.5-99.9
Enterobacteriaceae 307/310 187/188 490 4 8 1,705  490/498 (98.4) 96.9-99.3  1,705/1,709 (99.8) 99.4-99.9
E. cloacae complex 24/22 17/17 38 3 1 2,165 38/39 (97.4) 86.5-99.9 2,165/2,168 (99.9) 99.6—100
E. coli 149/148 6/5 150 5 3 2,049 150/153 (98.0) 94.4-99.6  2,049/2,054 (99.8) 99.4-99.9
K. oxytoca 6/6 54/58 59 1 5 2,142 59/64 (92.2)° 82.7-97.4 2,142/2,143 (99.9) 99.7-100
K. pneumoniae 74/71 37/34 102 9 3 2,093 102/105(97.1) 91.9-99.4  2,093/2,102 (99.6) 99.2-99.8
Proteus 22/22 17/17 39 0 0 2,168 39/39 (100) 91.0-100 2,168/2,168 (100) 99.8-100
S. marcescens 22/22 55/55 76 1 1 2,129 76/77 (98.7) 93.0-100 2,129/2,130 (99.9) 99.7-100
H. influenzae 8/8 35/35 43 0 0 2,164  43/43 (100) 91.8-100 2,164/2,164 (100) 99.8-100
N. meningitidis 1/1 35/35 36 0 0 2,171  36/36 (100) 90.3-100 2,171/2,171 (100) 99.8-100
P. aeruginosa 52/52 0/0 51 1 1 2,154 51/52 (98.1) 89.7-100 2,154/2,155 (99.9) 99.7-100
Total 681/676 483/481 1135 29 22 23,091 1,135/1,157 (98.1) 97.1-98.8 23,091/23,120 (99.9) 99.8-99.9




Film Array

Respiratory panel

20 targets: 17 viruses, 3 bacteria

BCID panel 27 targets: 19 bacteria, 5 fungi, 3
resistance genes

Gastro Intestinal panel 22 targets: 13 bacteria, 4 parasites, 5
viruses

Meningitis _ . .
Encephalitis panel 16 targets: 6 bacteria, 8 viruses, 2 fungi




Journal of

AMERICAN
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Evaluation of the FilmArray Blood Culture Identification Panel:
Results of a Multicenter Controlled Trial

@ CrossMark
&<lick for updates

J Clin Microbiol. 2016;54:687-698

TABLE 6 Comparison of FilmArray BCID resistance gene results to the prespecified comparator assay (PCR/sequencing directly from blood culture

bottle)
Isolates detected: No. of results:
BCID/comparator  BCID/comparator
Antimicrobial resistance Clinical Seeded TP FP FN TN Sensitivity or PPA™: Specificity or NPA™:
gene(s) arm arm +/+ +/— —/+ —/— TP/TP+FN)(%) 95%CI  TN/(TN + FP) (%) 95% CI
mecA in association with:
All Smphylﬂcaccus isolates 491/494  2/2 488 5 3 281 488/496 (98.4) 96.8-99.3  281/286 (98.3) 96.0-99.4
detected”
Staphylococcus and S. aureus  137/139  0/0 137 0 2 118 137/139 (98.6) 94.9-99.8 118/118 (100) 96.9-100
isolates detected
vanA/B in association with 36/36 28/28 64 0 0 67 64/64 (100)° 94.4-100 67/67 (100) 94.6—-100
Enterococcus isolates
detected
blayp in association with 6/64 33/33 39 0 0 558 39/39 (100)° 91.0-100 558/558 (100} 99.3-100

Enterobacteriaceae and/
or A. baumannii and/
or P. aeruginosa
isolates detected




Molecular Techniques:
Applications (2)

3. Directly from whole blood

1. Multiplex real-time PCR
— LightCycler SeptiFast
- VYOO ©- Multiplex PCR

Z. Broad-range PCR
— SepsiTest
3. T2Direct Diagnostics™
—T2 Candida
—>T2 Bacteria
—>T2 Resistance




Detection of microorganisms
directly from whole blood

LightCycler VYOO °-

SeptiFast

Multiplex PCR

g -

Degradation of human DNA and Isclation of methylated |
free bacterial/fungal DNA bacterial DNA |
F 7
4 U Il
Multiplex Real-time PCR Broad-range PCR | Multiplex Real-time PCR
(165 or 185 rRNA)
J - J
25 most Common >345bacterial and | 34 bacterial and
pathogens fungal species 6 fungal species
| .
: =
Detection limit: 3-30 CFU/mL 40 CFU/ml for S. aureus 3-10 ?FU/mL
Time: 6 h 8-12 h 8h
— Rapid amplification with highly , Detection of viable pathogens — Rapid amplification with
specific melting point analysis highly specific melting point
~ [Detection and identification of analysis
Seml-automated (manual: spin essenfially any bacteria or yeast (
colurmn based nucleic acid - Enrichment of pathogen
preparation) | | — Open system that can be run on | DNA
/I standard lab equipment /l )

M Eur J Microbiol Immunol (Bp). 2013 Jun;3(2):97-104; Paulocci M Intern J Antimicrob Agents 2010;36S:S6




SeptiFast test
* Molecular test based on Real Time PCR

* Detects and identifies fast 25 different pathogens [(Gram(+)
& Gram(-) bugs, fungi],

—> causative agents of 90% of septicemia cases

SeptiFast — Advantages
* High sensitivity (few DNA copies)

« Speed: > 6 hours
 Low sample volume (1.5 or 0.5 ml blood)

* Prior antibiotic exposure does not affect results



SeptiFast panel: ~ 25 pathogens
Detection and identification

Escherichia coli Staphyloccus aureus Candida albicans
Klebsiella (oneumoniae / CoNS (Coagulase negative Candida tropicalis
oxytoca) Staphylococci)

Serratia marcescens Streptococcus pneumoniae Candida parapsilosis
Enterobacter (cloacae / Streptococcus spp. Candida krusei
aerogenes)

Proteus mirabilis Enterococcus faecium Candida glabrata
Pseudomonas aeruginosa Enterococcus faecalis Asperigillus fumigatus
Acinetobacter baumannii mecA (MRSA)

Stenotrophomonas maltophilia

CoNS: S. epidermidis, S. haemolyticus, S. xylosus, S. hominis, S. cohnii, S. lugdunensis, S. saprophyticus, S.
saprophyticus, S. capitis, S. pasteuri, S. warneri.

Streptococci: S. pyogenes, S. agalactiae, S. mitis, S. mutans, S. oralis, S. anginosus, S. bovis, S. constellatus,
S. cristatus, S. vestibularis., S. gordonii, S. intermedius, S. milleri, S. salivarius, S. sanguinis, S. thermophilus,
S. parasanguinis.
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T2Direct Diagnostics™

FDA-Cleared and CE Marked Products Plus Pipeline of New Targets

T2Candida’

Sensitivity: 91.1%?

Specificity: 99.4%?2

C. albicans

C. tropicalis

C. parapsilosis
C. krusei

C. glabrata

T2Bacteria’

Sensitivity: 95.8%!

Specificity: 98.2%!

E. faecium

S. aureus

K. pneumoniae
A. baumannii*
P. aeruginosa
E. coli

~CARBX

New FDA Product Code
1-3 CFU/mL LoD

New FDA Product Code
2-11 CFU/mL LoD
*Only available on CE/IVD Panel

T2Resistance
FDA Breakthrough Device

CE Mark/RUO 2019

mecA/C

vanA/B
CTXM-14/15

KPC

OXA-48 Group
NDM, VIM, IMP
AmpC (CMY/DHA)

In Development
2-5 CFU/mL LoD

. T2Bacteria Pivotal Clinical Study. This is a combination of samples run in both prospective and contrived arms of study. T2Bacteria showed an overall average sensitivity of 90% in the prospective arm of the
study and the contrived arm an overall average PPA of 97%.

Mylonakis, E., Clancy, C.J., Ostrosky-Zeichner, L., et al. (2015). Clinical Infectious Diseases

. Research reported in this presentation is supported by the Cooperative Agreement Number IDSEP160030 from ASPR/BARDA and by an award from Wellcome Trust, as administrated by CARB-X. The content is solely the
responsibility of T2 Biosystems and does not necessarily represent the official views of the Department of Health and Human Services Office of the Assistant Secretary for Preparedness and Response, other funders, or CARB-X.




T2Direct Diagnostics
Detection of Significantly More True
Infections than Blood Culture

T2 Panel Blood Culture T2 Panel Blood Culture

T2Bacteria Panel Positive Positive T2Candida Panel Positive Positive

Paired + 35 39 Paired + 31 33
Addt’l Proven/Probable + 63 0 Addt’l Proven/Probable + 22 0
Total + 98/102 (96%) 39/102 (38%) Total + 53/55 (96%) 33/55 (60%)

PR—————————

lllllllllllllllllll

providing:
* Detection of significantly more true infections than blood
culture

* No interference by antimicrobial therapy

e Accurate, actionable results in 3-5 hours
— Up to 10x faster than blood-culture dependent
testing?



Review of Rapid Diagnostic Tests Used by

Antimicrobial Stewardship Programs
CID 2014,59(53):5134—-45

Karri A. Bauer,' Katherine K. Perez>?* Graeme N. Forrest,” and Debra A. Goff’

Rapid - innovative microbiological methods

e provide opportunities for antimicrobial stewardship
programs to improve antimicrobial use and clinical and
economic outcomes

e are considered “game changers” and represent a significant
advancement in the management of infectious diseases




Rapid methods used for antimicrobial stewardship:
CID 2014,;59(53):5134—-45

* Multiplex PCR assays:
FilmArray BCID, tests for 24 organisms:

» Staphylococcus species, Enterococcus species, Listeria
monocytogenes, Streptococcus species, Acinetobacter
baumannii, Haemophilus influenzae, Neisseria meningitidis,
Pseudomonas aeruginosa, Enterobacter cloacae complex,
Escherichia coli, Klebsiella species, Proteus species, Serratia
marcescens, Candida

* Antimicrobial resistance genes [mecA, vanA/B, carbapenem
resistance]



Effect of FilmArray BCID application
to antibiotic policies

Clinical and economic impact of antimicrobial stewardship interventions
with the FilmArray blood culture identification panel

Joe Pardo **!, Kenneth P. Klinker 2, Samuel ]. Borgert @, Brittany M. Butler P,
Patricia G. Giglio ¢, Kenneth H. Rand "

Diagn Microbiol Infect Dis. 2016 Feb;84(2):159-64

The BCID led to shorter duration of empirical vancomycin for patients
with contaminated blood cultures (P=0.005) and methicillin-
susceptible Staphylococcus aureus bacteremia (P<0.001). Patients
with vancomycin-resistant enterococcal bacteremia received active
therapy earlier than historical controls (P=0.047)

The BCID, coupled with antimicrobial stewardship intervention, was
a cost-effective tool to improve patient care



Effect of FilmArray BCID application
to antibiotic policies (2)

Rapid Identification of Microorganisms by FilmArray
Blood Culture Identification Panel Improves Clinical
Management in Children

Stephen T. J Ray, MPhil, *f Richard J. Drew, MD, }§ Fiona Hardiman, BSc,§ Barry Pizer, PhD, ||
and Andrew Riordan, MD*¥

The Pediatric Infectious Disease Journal e Volume 35, Number 5, May 2016

Conclusions: Rapid identification of microorganisms in pediatric
blood cultures by FA-BCIP, led to changes in clinical management
for half of the episodes. This improved antimicrobial stewardship
and allowed early discharge from hospital for 10% of children

Future studies should focus on how to use best
this technology in a cost-effective manner



Effect of FilmArray BCID application
to antibiotic policies (3)

Edina Avdic, Karen C. Carroll, Infect Dis Clin N Am 28 (2014) 215-235

Clinical Impact and Provider Acceptability of
Real-Time Antimicrobial Stewardship Decision
Support for Rapid Diagnostics in Children With
Positive Blood Culture ReSults ioumsiorine reaticintectous isessessociey op. 19, 2016,

Kevin Messacar,”? Amanda L. Hurst,? Jason Child,® Kristen C‘An'q:.tlmll.'1 Claire Palmer,” Stacey Hamilton,®

Elaine Dowell.® Christine C. Robinson.® Sarah K. Parker.! and Samuel R. Dominguez!”
The median time to optimal therapy decreased from 60.2 hours before intervention to
26.7 hours after intervention (P = .001).

Unnecessary antibiotic initiation for children with a culture that contained organisms
considered to be contaminants decreased from 76% to 26% (P= .001). Providers reported
a change in management as a result of BCID results in 73% of the cases and a mean
overall satisfaction rating of 4.8 on a 5-point Likert scale.

Conclusions. Real-time AS decision support for rapid diagnostics is associated with
improved antimicrobial use and high satisfaction ratings by providers



T2Bacteria Impacts Patient Care and Provides Opportunity for
Antimicrobial Stewardship Optimization

Growing number of success stories

Gemelli

Universith Cattolica del Sacro Cuore

* 1200-bed tertiary-care teaching
hospital*

* Emergency Department,
Infectious Diseases Unit, and ICU
(n=140 samples)

T2 Detected 20 Positive Cases
Missed By Blood Culture, MALDI
and BioFire.

* T2B+/BCx- results significantly
more likely in patients receiving
antibiotics, p<0.001

66.7% of Infected Patients
Missed by BC and Detected By
T2 Were Being Inappropriately
Treated at Time of T2B Result

M LEEHEALTH

Caring People. Inspiring Health.

1423-bed not-for-profit
community hospital?

Patients with sepsis in the
Emergency Department (n=25)

Identified organisms 20 hours
sooner than blood cultures

Negative results provided 122
hours sooner than blood
cultures

Numerous opportunities for
stewardship intervention
identified, including 36
opportunities for de-escalation

of coverage for S. aureus and P.

aeruginosa

- NewYork-Presbyterian ¥ Ochsner [USg] Genora

* 2600-bed academic medical
center3

* Hematologic Malignancy/ HSCT
(n=94)

* T2Bacteria assay showed
significantly faster time to
species ID than a culture-
dependent rapid diagnostic
method

* T2Bacteria could have
potentially influenced care and
provided an opportunity to place
(T2+/BC-) patients on effective
therapy faster than with culture
dependent methods.

(1)  De Angelis G et al. T2Bacteria magnetic resonance assay for the rapid detection of ESKAPEc pathogens directly in whole blood. J Antimicrob Chemother. 2018 Mar 1;73(suppl_4):iv20-iv26.
(2)  Weisz E et al. MAD-ID 2018. (3) Walsh T et al. ECCMID-EIM 2019. (4) Voight C et al. ECCMID-EIM 2019

Hospital.

Subset of ED patients included in
the Pivotal Trial (n=137)*

Detection of more pathogens in
11 patients where blood cultures
remained negative

70% (16/23) of patients with a
positive T2 result could have
experienced at least some
clinical benefit from the
T2Bacteria result

T2Bacteria assay could have
reduced time to effective
therapy by an average of 28.0
hours



FilmArray, other applications:
Detection of respiratory pathogens

FilmArray Respiratory Panel: 20 Pathogens

loi BakTtipia \
]I.
Influenza A/H3 Bordetella pertussis j <
Coronavirus HKU1 Influenza A/H1-2009 Chlamydophila k B )
pneumoniae A4 ; (
Coronavirus NL63 Influenza B Mycoplasma ! |
pneumoniae - 28 S\
Coronavirus 229E Parainfluenza Virus 1 gz =
Coronavirus OC43 Parainfluenza Virus 2 ‘J. - ‘ {
Human Metapneumovirus  Parainfluenza Virus 3 I’ ' [ )
Human Parainfluenza Virus 4 |
Rhinovirus/Enterovirus |
Influenza A Respiratory Syncytial ;'
Virus {
Influenza A/H1 l-’;

Nasopharyngeal sample ‘




FilmArray®
Respiratory Panel bl€ % PLRE
Run Summary
Sample ID: RYNANDO0232 Run Date: 21 Jun 2013 7:34 PM
Detected: Influenza A H1-2009 Controls: Passed
Respiratory Syncytial Virus
Equivocal: None
Result Summary
Not Detected Adenovirus
Not Detected Coronavirus 229E
Not Detected Coronavirus HKU1
Not Detected Coronavirus NL63
Not Detected Coronavirus OC43
Not Detected Human Metapneumaovirus
Not Detected Human Rhinovirus/Enterovirus
v Detected Influenza A H1-2009
Not Detected Influenza B
Not Detected Parainfluenza Virus 1
Not Detected Parainfluenza Virus 2
Not Detected Parainfluenza Virus 3
Not Detected Parainfluenza Virus 4
v Detected Respiratory Syncytial Virus
Not Detected Bordetella pertussis
Not Detected Chlamydophila pneumoniae
Not Detected Mycoplasma pneumoniae
Run Details
Pouch: Respiratory Panel v1.7 Protocol: NPSv2.0
Run Status: Completed Operator: KMRAP
Serial No.: 00345787z Instrument: ITI FA "FA2004"
Lot No.: 114612




Meningitis / Encephalitis
Clinical Sample: CSF

Bacteria: Viruses:
E. coli Cytomegalovirus (CMV)
H. influenzae Enterovirus
L. monocytogenes Herpes simplex type 1 (HSV-1)
N. meningitidis Herpes simplex type 2 (HSV-2)
S. agalactiae Human herpesvirus 6 (HHV-6)
S. pneumoniae Parechovirus
Varicella zoster virus (VZV)
Fungi: |
Cryptococcus N\
neoformans / gattii =




Pneumonia Film Array Panel:
30 Pathogens, 7 ABR Markers

Typical Bacteria (semi-
quantitative)

Acinetobacter calcoaceticus-
baumannii complex

Serratia marcescens
Proteus spp.

Klebsiella pneumoniae
Enterobacter aerogenes /
Enterobacter cloacae complex

Escherichia coli
Haemophilus influenzae

Moraxella catarrhalis
Pseudomonas aeruginosa
Staphylococcus aureus
Stenotrophomonas maltophilia
Streptococcus pneumoniae
Klebsiella oxytoca
Streptococcus pyogenes
Streptococcus agalactiae

Atypical Bacteria
(qualitative)
Legionella pneumophila

Clinical Sample: BAL, sputum

Fungi

(removed Legionella spp. assay) Pneumocystis jirovecii

Mycoplasma pneumoniae
Chlamydophila pneumoniae
Viruses

Influenza A
Influenza B
Respiratory Syncytial virus

Human Rhinovirus/Enterovirus
Human Metapneumovirus
Parainfluenza virus
Adenovirus

Coronavirus

MERS-CoV

Aspergillus spp.
Cryptococcus spp.
ABR Markers

mecA/C — MREJ (MRSA)
KPC (Carbapenem resistance)

NDM (Carbapenem resistance)
Oxa48-like (Carbapenem
resistance)

CTX-M (ESBL resistance)
VIM (Carbapenem resistance)
IMP (Carbapenem resistance)



Gl Panel

Clinical Sample: feces

Bacteria: Protozoa:
Aeromonas Cryptosporidium
Campylobacter Cyclospora cayetanensis
Clostridium difficile (Toxin A/B) Entamoeba histolytica
Plesiomonas shigelloides Giardia lamblia
Salmonella
Vibrio Viruses:
Vibrio cholerae Adenovirus F 40/41
Yersinia enterocolitica Astrovirus

Norovirus GI/GlI
Diarrheagenic E. colil/ Shigella Rotavirus A
E. coli O157 Sapovirus

Enteroaggregative E. coli (EAEC)
Enteropathogenic E. coli (EPEC)
Enterotoxigenic E. coli (ETEC)
Shiga-like toxin-producing E. coli (STEC)
Shigella/Enteroinvasive E. coli (EIEC)



57 KAINIKHI MIKPOBIOAOTIA:
ABnva, Royal Olympic Hotel, 21-23 ®gfpouvapiov 2019

FilmArray® Pneumonia Syndromic Testing
& Nolpwéelc Katwtepov AvamnveuoTtikoU: to 10
Crash Test otnv EAAGOQ

FilmArray® Pneumonia:
MoAukevtpik MikpoBLoAoyikn
A¢loAoynon tou FilmArray®
Pneumonia panel



@ ANOIMQZ=EI2 KATQTEPOY ANATNEYZTIKOY: BIOMERIEUK
TA NMAGOTONA AITIA NMOIKIAOYN .

(b)

Fig. 1. Percentages (numbers) of patients with no, a bacterial, a viral
or a mixed bacterial and viral etiology detected in (a) 3104 patients with
lower respiratory tract infections (LRTI) and in (b) 141 patients with
community-acquired pneumonia (CAP) in primary care.

Leven M, et al., Clin Microbiol and Infect (2018), https://doi.org/10.1016/j.cmi.2018.02.004



@ PNEUMONIA PANELPLus - 34 TARGETS
4

I
15 Common .y = . .
Bacteria with bins Atypical Bacteria Antibiotic Resistance
Bacteria e Qualitative Gel‘les
Semi - Quantitative Legionella pneumophila Methicilin Resistance
Z\cinetobafter ca{coaceticus- Mycoplasma pneumoniae mecA/mecC and MREJ
aumannii complex
P Chlamydia pneumoniae 7 antimicrobial
Enterobacter aerogenes ESBL resistance markers
Enterobacter cloacae 3 Qualitative Bacteria
o ] that cause Atypical CTX-M
Zscher/cl;’/.clr co.l/ , Viruses Pneumonia
aemophilus influenzae Qualitative Carbapenemases
Klebsiella oxytoca Influenza A KPC
Klebsiella pneumoniae grou 9 Viruses
oraxelia catarrhatis Adenovirus * No Sub-typing Oxa48-like
Proteus spp. _ Coronavirus VIM
Pseudomonas aeruginosa Parainfluenza virus IMP

Serratia marcescens
Staphylococcus aureus
Streptococcus pneumoniae
Streptococcus pyogenes

Respiratory Syncytial virus
Human Rhinovirus/Enterovirus
Human Metapneumovirus

' Middle East Respiratory Syndrome
eptococcus agalactiae Coronavirus (MERS-CoV)



@ TWO APPROVED SAMPLE TYPES
Sputum like 4

Expectorated sputum Bronchoalveolar lavage (BAL) like
& Induced sputum:

No Pretreatment

Note : Pneumonia Panel is FDA cleared
and CE-IVD on non pre-treated low
respiratory samples




SAMPLES NOT VALIDATED
y

Pleural Fluids

Bronchial brushes (PSB)—> strongly not recommended :
very diluted

Bronchial wash

NP swab



@ SEMI-QUANTITATIVE REPORTING

Negative assays (no measurable amplification or value less thanip
10135 copies/mL) are reported as Not Detected

* Positive assays are reported as Detected and a Bin Result is assigned
based on the assay value

* Each bin is defined by discrete upper and lower limits spanning a 1-log
range of values such that the Bin Result reflects the assay value within
the nearest £0.5-log

Assay Result Reported Result and Bin
Result
Negative OR —_

> A < A
Positive AND =1073.5 - <10%4.5 Detected
copies/mL copleslmL

> A < A
Positive AND =1075.5 = <1076.5 Detected
copies/mL copleslmL




@ MRSA & MSSA

SCCmec orfX
* MRSA are resistant to the r ‘
whole class of B-lactams

(including Penicillins and gﬁr%lm?n::? Junction Region (MREJ)
Cephalosporins)

‘ - MSSA

,
3

4
MRSA

The resistance is due to the presence of the mecA/C gene that is acquired
by S. aureus and is included in the region named SCCmec cassette
(staphylococcal cassette chromosome mec). The presence of this cassette
can be confirmed by detecting its junction in S. aureus genome « MREJ »

The SSCmec cassette can be found in other Staphylococcus species.

Therefore, only a test detecting a specific S. aureus gene + mecA/C + the
cassette junction can reliably answer for a MRSA positive result



@ mecA/C and MREJ

y

 Both mecA/C & MREJ must be detected to be taken into account :

mecA/C assay MRE) assay mecA/C and MREJ result
Positive Positive Detected
Positive Negative Not detected
Negative Positive Not detected
Negative Negative Not detected

* Resistance marker is only reported if S. aureus is reported :

mecA/C and MRE Result Staphylococcus aureus INTERPRETATION
Detected Detected MRSA positive
Not Detected Detected MSSA
N/A Not Detected MSSAMRSA negative




@ ANTIBIOTIC RESISTANCE GENES

y

* A resistance marker(s) is only reported if a microorganism is
detected that could potentially contain that resistance gene

Applicable Bacteria Antibiotic Resistance | Resistance Class
Detected Genes
Acinetobacter R ESBLs
calcoaceticus-baumannii
KPC

complex VIM Carbapenemases
Pseudomonas IMP
aeruginosa NDM
Klebsiella aerogenes CTX-M
Enterobacter cloacae
complex
Escherichia coli AR SLE

: VIM
Klebsiella oxytoca

. . IMP Carbapenemases
Klebsiella pneumoniae NDM
Proteus spp. OXA-48-like

Serratia marcescens




THE PNEUMONIA PANEL .
@ ESBL/CARBAPENEMASES AMR GENES:
MNEPIOPIZMOI - 4

* Resistance genes are carried on plasmids
or mobile elements

 They are frequently not integrated into Bacterial DNA Plasmids

the bacterial genome

 They can “jump” from one organism to
another

* Itis possible to detect an AMR gene from
an organism that is not detected by the
panel, if another applicable organism is
detected by the panel



@ SEMI-QUANTITATIVE MEASURES

4

Common bacteria single copy genes are targeted

Bacterial DNA is quantified in copies/ml using a
qguantified internal nucleic acid standard that is
processed with the sample

29 1035 1045 | 1055 1065

274 Unbinned

I i Value
¢ 25 X
2 \* | | ||
I e ‘=~1\ :
3! e ¥ FA Pneumonia -\ 5 1044 || 1045 | 10%6 21047
§ 19 : H"‘“r Bln Report copies/mL copies/mL copies/mL || copies/mL
0 :

17 ;

45 4 E :

40 45 50 55 6.0

Log Concentration



2 PAGES REPORT

Page 1: “detection
summary” showing only
the detected analytes

FilmArray

Pneumonia Panel plus - IVD BIO

FIRE

www.BioFireDx.com

Run Information

1 12 Jul 2016 12:00 AM
01234567

| Example Report
I Sputum v3.3

Pneumoplus v2.0 012345
sontrols | Passed ] dperator | Anonymous
un Status | Completed _ Astrument | FA0000
Bacteria
Bin (copies/mL)
= 10%4 | 10%5 | 10%6 | 2107
(copies/mL)
Detected: ¢y  210°7  Kiebsiella pneumoniae group TNV
/ __ 10" Streptococcus pyogenes S
¢ 10 Haemophilus influenzae Wi,

Note: Detection of bacterial nucleic acid may be indicative of colonizing or normal respiratory flora and may not indicate the causative agent of
pneumonia. Semi-quantitative BIN (copies/imL) results generated by the FilmArray Pneumonia Panel pius are not equivalent to CFU/mL and do not

consistently correlate with the quanfity of bacterial analytes compared fo CFUImL. For specimens with multiple bacteria detected, the relative
abundance of nucleic acids (copies/mL) may not correlate with the relative abundance of bacteria as determined by culture (CFUImL). Clinical
corelation is advised to determine significance of semi-quantitative BIN [copiesimL] for clinical management.

Antimicrobial Resistance Genes
Detected: / CTX-M

Note: Antimicrobial resistance can occur via mulfiple mechanisms. A Not Detected result for a genetic marker of anfimicrobial resistance does not
indicate suscepfibility to associated antimicrobial drugs or drug classes. A Detected result for a genefic marker of antimicrobial resistance cannof be

definitively linked to the microorganism(s) detected. Culture is required to obtain isolates for antimicrobial susceptibility testing, and FilmArray
Pneumonia Panel pius results should be used in conjunction with culture results for the determination of susceptibility or resistance.

Atypical Bacteria
Detected: None
Viruses

Detected:  Influenza A

Equivocal: # Middle East Respiratory Syndrome Coronavirus (MERS-CoV)




2 PAGES REPORT

Page 2 : Semi quantitative analytes with
graphic representation and qualitative
detected/non detected reporting

Result Summary

Bacteria
Bin (copies/mL)
Bin A A A &
{copiesimL) 104 | 10%5 | 106 | 210%7
Mot Detected Acinetobacter calcoacedicus-baumanmi comples
Mot Detected Enferobacter aerogenes
Mot Detected Enferobacter cloacae complex
Mot Detected Escherichia coll
||/ Deteced 10" Haemaphius imfluenzae Wi
Mot Detected Klshzisla oxytoca . .
V' Detected 211" Klebsiella pneumonae group YA T L P
Mot Detected Moraxeha catamhalis
Mot Detected Profeus spp.
Mot Detected Pseudomanas asnugnosa
| ot Deteces Seralia marcescens
Mot Detected StaphyioCocEus aeus
Not Detected Streplococcus agalsctiae
Mot Detected SHE0COCUS pneumaniae
¢ Detecked 10 Sheplococcus pyogenes O

BIOMERIEUX

y

Antimicrobial Resistance Genes

 Detected
Mot Detected
Not Detected
5 NA
Mot Detected
Not Detected
Not Detected

A

CTx-M

IMP

KPC

mecAT and MREJ
NOM

OXA-48-ike

VIM

Mote: Anfmicrobial resistance can occur via muliple mechanisms_ A Mot Detected resut for the Fimdmay anfimicrobial
resistance pene assays does not ndicate antimicrobisl suscaptibiity do the ressstance drug class. Culbure is required for
species ientiication and susceptibifty tesfing of isoiates.

Atypical Bacteria

Mot Detected
Not Detected
Mot Detected

Chiamydia preumonias
Legionslia pneumophils
Mycoplasma pneumaonias

Mot Detected
Not Detected
Mot Detected
Not Detected
¢ Detected
Mot Detected
Mot Detected
Mot Detected

Adenovirus

Coronavirus

Human Metapneumaovirus
Humnan Rhinovirus/Enterovirus
Influenza A

Influenza B
Parainfluenza Yirus

Respiratory Syncytal Virug

For not detected target it
will not be possible to view
the melting curves as for the
other panels.



@

COMPARISON OF PNEUMONIA PANEL TO SOC

FilmArray® Pneumonia is measuring genome copies/ml
and culture is measuring CFU (colony forming units)

There will not be a 1:1 relationship between those 2
results

Generally, the FilmArray® Pneumonia will over quantify
relative to SOC cultures

BIOMERIEUX

4



BIOMERIEUX

@ REPRODUCIBILITY OF FILMARRAY RESULTS VS Q-PCR

* This figure shows how the Pneumonia Panel plus unbinned (raw) values on the x axis
compares with the gMol (quantitative reference molecular method) on y axis. The
correlation is very high across all values.

BAL Sputum
gMol compared to panel gMol compared to panel

ghMal Value
gMal Value

[ L 1l {1 1 1 L S (1 .-.'i* Iill" TV o | [ | -.|'.'- 1 T ||'|'

F]lmﬁ.rr.r,.' Unbinned Value Fi1rnﬁ.rral|.' Unbinned Value



@ COMPARISON OF FILMARRAY RESULTS VS CULTURE
4

*m This figure shows how the Pneumonia Panel plus unbinned
(raw) values on the x axis compares with the qRefCx (reference
culture based method) on y axis. The Pneumonia panel is over
guantifying over culture methods.

BAL Sputum
gRefCx compared to panel gRefCx compared to panel

come

gRefCx Valu=
aFRefCx Value
e m-:-- i

TN LA T R 1L [ i i ii (TLI B o T [ LI [ L. 11 i e if

Film.l'l.rr;u,I Linbinined Walue Film.ﬁ.rrzlll | Imhimnae sl



MoAukevtpikn MikpoBloAoyikn A¢LoAdynon tou
FilmArray® Pneumonia panel

2UYKPLON NUUTOCGOTLKNAG KAAALEPYELOLC
ue FilmArray pneumo plus os ETA ) BAL o€
SltaowAnvwpevouc acBeveic 3 Noookopeiwv tng ABnvoc:
* [IIN ATTIKO

* N TZANEIO

* EYPQKAINIKH



Sample Type

70

61

60

50

40

H ABpolopa

30

BAL sputum

Count of Setting_ where sam[_:_:le was taken : ER/ICU/other Medical Ward

Wards

50

40
30
20 m ABpolopa
10 i
0 [

ED Medical Pediatrics

Setting where sample was taken : ER/ICU/other Medical Ward vY_




Quantification Culture

Quantification FilmArray

A. baumannii 3+

A. baumannii 210’ copies/ml

A. baumannii 3+

A. baumannii 210’ copies/ml

P. mirabilis 2+

P. mirabilis 10° copies/ml

K. oxytoca 2+

K. oxytoca 10* copies/ml

P. aeruginosa 3+

P. aeruginosa 10° copies/ml

A. baumannii 3+

A. baumannii 10° copies/ml

S. marcescens 2+

S. marscescens 10° copies/ml

A. baumannii 2+

A. baumannii 10° copies/ml

E. aerogenes 2+

E. aerogenes 2 10’ copies/ml

P. aeruginosa 3+

P. aeruginosa > 10’ copies/ml

A. baumannii 3+

A. baumannii 10° copies/ml

K. pneumoniae 2+

K. pneumoniae 10° copies/ml

P. aeruginosa 1+

P. aeruginosa > 10’ copies/ml

P. aeruginosa 1+

P. aeruginosa 10* copies/ml

P. aeruginosa 2+

P. aeruginosa 10° copies/ml

A. baumannii 2+

A. baumannii 210’ copies/ml

A. baumannii 3+

A. baumannii 210’ copies/ml

P. aeruginosa 1+

P. aeruginosa 10* copies/ml

A. baumannii 3+

A. baumannii 210’ copies/ml

A. baumannii 2+

A. baumannii 10° copies/ml

A. baumannii 2+

A. baumannii 210’ copies/ml

P. aeruginosa 1+

P. aeruginosa 10° copies/ml

A. baumannii 2+

A. baumannii 10° copies/ml

A. baumannii 3+

A. baumannii 10° copies/ml

K. pneumoniae 1+

K. pneumoniae 10° copies/ml

A. baumannii 1+

A. baumannii 10° copies/ml

A. baumannii 1+

A. baumannii 10° copies/ml

P. aeruginosa 2+

P. aeruginosa 10° copies/ml

A. baumannii 2+

A. baumannii 10° copies/ml

comparison contains
only detections made in
both methods



A. baumannii P. aeruginosa Others
. . No .
Ng Culture result F|ImAr'ray result N(.) Culture result FilmArray strain| Culture result FilmArray
strains (copies/ml) strains result . result
A. baumannii o P. aeruginosa 2 E. aerogenes 2
2 1+ A. baumannii 10 107 1 | E. aerogenes 2+ 107
. : K.
A. baumannii 10° P. aeruginosa K. pneumoniae .
4 1 pneumoniae
10 1+ 10°
A. baumannii 210’ 4  |P. aeruginosa 1+ K
P. aeruginosa K. pneumoniae -
2 1 pneumoniae
10 2+ 10°
A. baumannii 10’ -
P.
. A. baumannii aerluogslnosa 1 K. oxytoca 2+ |K. oxytoca 10*
2+
A. baumannii 210’ aerluag;nosa 1 | P mirabilis 2+ |P. mirabilis 10°
2 [P. aeruginosa 2+ P aeruginosa S.
A. baumannii 10° ' 1ogS 1 |[S. marcescens 2+| marscescens
10°c
A. baumannii 10’ P aeruginosa
. 10
2 [P. aeruginosa 3+ b aeruginoss >
A. baumannii 210’ ' gihosa =
10
A. baumannii 210’
A. baumannii | A. baumannii 10°
/ 3+ A. baumannii 10°

A. baumannii 210’

A. baumannii 210’

A. baumannii 10°

When Culture result= 3+ , FilmArray = 10° copies/ml




Agreement with Culture
35

w
w

30

25

20

15 A

10 A

No Partial Yes

Clinical Microbiological Criteria of
Agreement (2 blinded evaluators)

23 Disagreements

17 in favor of FA 6 in favor of Culture




Important disagreement

Standard of care

sere Setting: diagnosti_cs results Result FiImArr_ay Results (indicate if any Result Fiae
Site e ER/I_CU/other (GraTm stam_, cultu_re, Culture detection would not be ported iRy e
Medical Ward urinary atigens [if by the lab)
performed)]) Final Result

A [sputum Pathology S. marcesens 1 Detection Influenzae A 1 Detection No FilmArray correct
A |sputum Pathology Negative No Growth S. aureus 1 Detection No FilmArray correct
A |sputum ICU Negative No Growth Legionella pneumophila 1 Detection No FilmArray correct
A |sputum Pathology Negative No Growth Mycoplasma pneumoniae 1 Detection No FilmArray correct
A BAL Pathology Negative No Growth Mycoplasma pneumoniae 1 Detection No FilmArray correct
A BAL Pathology Negative No Growth Mycoplasma pneumoniae 1 Detection No FilmArray correct
A |sputum ICU S. maltophilia 1 Detection None detected Negative No Culture Correct
A |sputum Pathology Negative No Growth S. aureus 1 Detection No FilmArray correct
A [sputum Pathology Negative No Growth M. Catarrhalis 2 Detections No FilmArray correct
A |sputum Pathology Negative No Growth S. marcescens 1 Detection No FilmArray correct
B |sputum ICU Negative No Growth A. baumannii 1 Detection No FilmArray correct
B [sputum ICU Negative No Growth A. baumannii 1 Detection No FilmArray correct
B |sputum ICU A. baumannii 1 Detection None detected Negative No Culture Correct

C |Sputum ED Normal oral flora No Growth H. Infuenzae 2 Detection No FilmArray correct
C Sputum Pathology Normal oral flora No Growth E. aerogenes 2 Detection No FilmArray correct
C |Sputum Pathology Normal oral flora No Growth H. infuenzae, S. aureus 2 Detections No FilmArray correct




Partial Agreement

Setting: Standard of care . L :
: . FilmArray Results (indicate if any
. Sample [ER/ICU/othe| diagnostics results (Gram .
Site . : . detection would not be ported by the |Agreement
type r Medical stain, culture, urinary jab)
Ward antigens)
A sputum Pathology E. Coli A.baumanii, K.pneumoniae, E.cloacae, E.Coli Partial
A sputum ICU E. Coli E.Coli, P.aeruginosa Partial
A sputum ED S. marcesens A.baumanii ,S.marcescens, H.influenzae Partial
A. baumannii, P. mirabilis, A. baumannii, P.mirabilis,
sputum ICU .
B K. oxytoca, K.o xytoca, P. aeruginosa Partial
sputum ICU K. pneumoniae, 5. marcescens S. marscescens, A.baumannii
B A. baumannii Partial
B sputum ICU P. Aeruginosa P. aeruginosa, A. baumannii Partial
sputum ICU K. pneumoniae, 5. marcescens A. baumannii, K. pneumoniae KPC )
B A. baumannii Partial
B sputum ICU A. Baumannii S. marscescens, A. baumannii, Partial
B sputum ICU P. aeruginosa P. aeruginosa, K. pneumoniae Partial
B sputum ICU A. baumannii A. baumannii, H. influenzae Partial
P. aeruginosa, S. marcescens, .
C Sputum Pathology T P. aeruginosa Partial
A. baumannii, K. pneumoniae, .. .
C BAL ICU G et A. baumanii, K. pneumoniae group Partial
C BAL ICU A. baumannii, K. pneumoniae, A. baumanii, K. pneumoniae group , P. aeruginosa Partial
A. baumannii, K. pneumoniae, S. .. .
C Sputum Card e, A silsoiee A. baumanii, K. pneumoniae group , S. aureus Partial
C BAL ICU P. Aeruginosa A .baumanii, P. aeruginosa Partial
A. baumannii, K. pneumoniae, P. |A. baumanii, K. pneumoniae group , P. aeruginosa ,
BAL ICU ; . . )
C aeruginosa, E. coli E. coli, H.influenzae Partial




Resistance Genes Detected

Setting: Standard of care diagnostics results | FilmArray Results (indicate if any
Sample . . . . .
— ER/ICU/other [(Gram stain, culture, urinary atigens| detection would not be ported by Resistance Genes
P Medical Ward [if performed]) the lab) (copies/ml)
K. pneumoniae,
Sputum ICU S. marcescens, A. baumannii , K. pneumoniae
A. baumannii KPC
, _ , CTX-M, KPC,
Sputum ICU P. aeruginosa P. aeruginosa , K. pneumoniae
NDM, OXA-48
K. pneumoniae A. baumannii
Sputum IcU A. baumannii K. pneumoniae NDM
BAL 1 K. pneumoniae, A. baumannii A. baumannii , K. pneumoniae KPC
mecA/C and
Sputum Pathology k. pneumoniae, P. aeruginosa S. K. pneumoniae group , P. aeruginosa /
aureus S. aureus MREJ
BAL ICU A. baumannii, K. pneumoniae, A. baumannii , Klebsiella pneumoniae
Stenotrophomonas maltophilia sroup KPC; CTX-M
BAL ICU A. baumannii, Klebsiella pneumoniae
A. baumannii, K. pneumoniae group , P. aeruginosa KPC
A.  baumannii, K. pneumoniae,
BAL ICU A. baumannii, K. pneumoniae
P. Aeruginosa P. Aeruginosa KPC
BAL ICU A.  baumannii, K. pneumoniae, A. baumannii , K. pneumoniae ,P.
P. aeruginosa aeruginosa KPC




2UYKpLON MOOOTLKAC KaAALEpYELOC LUe FilmArray
pneumo plus os deiypo BAL evavtl Bpoyyikwv
ekKploewv og SloocwAnvwpevouc aoBeveic

YAwkO lavouadploc 2019: 15 SwaowAnvwpévol aoBeveic otn MEO  tou
ATTIKOY, pe umodia Aolpwénc KATWTEPOU AVOTTVEUOTLKOU

2kono¢ H afloAoynon tnc OSuvatotnrac xpnong Oelypotoc Bpoyxikwv
eEKKploewv gvavtl BAL oe aobeveic pe avamvevotnpa, ylo tn Stdyvwon
AOLLWEEWY avaTVeEVOTLKOU

MéEBodboc¢

« ANYn BAL kot BpoyXlkwv €KKPLOEWV Katd TNV Tpwv Bapdla yla
TLOOOTIKEC KAAALEPYELEC Kal FilmArray pneumo plus. 2touc idlouc acBeveic
ANdONnke ywa FilmArray pneumo plus Kot TOoOTLKN) KAAALEPYELQL.

 To amnoteAéoupata FilmArray pneumo plus ftav dtaBeopa o nepinov 1 -
2 WPEC, TNV NMUEpA apaAaBng Twv SeypATwy.

 Huépa 2: avadEpovtol oL oPVNTLKEC KAAALEPYELEC

 Hpuépa 3: OL amolkiec mou €xouv avamtuyOesl TautonolovvTal Kol yivetol

MIC (VITEK 2, Phoenix). Ta amnoteAéopata oavadepovtat otnv MEO
(ouvnOwc 48 1 72 wpeC peTd TNV mapaAafn tou deiypatoc)




AmntoteAeopato/Evpnpata

v Tupdwvia aroteAéopatoc: FilmArray Pneumo Plus oto BAL
OUVYKPLTIKA LE BPOYXKES TwV OLwV acBevwy tapatnpndnke oe
11 amno touc 15 aoBeveic

v' Apvnuikd deiypata: (N=9) AtOAUTN CUOXETLON ATTOTEAEOUATWY
TNC MOOOTIKAC KAAALEPYELOC UE amoTeEAEoHATA ato Oeiypa BAL
Kol BpoyxLKEC €Ml BakTtnplwv

v To FilmArray Pneumo plus, tautomnoinos 11 woU¢ o€ 10 a.oBeveic
€K Twv omolwv oL 5 ntav Influenza A, mou 6¢v sival Suvatov va
towutornotnBouv pe SOC ka €npere va €xel otalet dstypa yio PCR
(mAnpopopia dtadeowun o 1 wpa arto tnv anoctoAn tou
Sdelyuatoc)



AntoteAéopata/Evpripata

Juv-Adowuwéelc: 2to FilmArray pneumo plus kateypadnooav o€ deiypata BAL :
1 ao¥evnc ue 5 uikpoopyaviououc kat 2 acGeveic Ue 2 ULKPOOPYAVIOUOUC.

2ta avrtiotowa delypata Bpoyxikwyv: 1 aodevrc ue 5 utkpoopyaviououc kot 5
a0UEVEIC UE 2 ULKPOOPYAVIOUOUC

Evaiodnoia: € 5 neputtwoelc anopovwOnke Candida spp otnv moooTLKN
KaAALEpyELa (€xeL e€apeBel amo to FilmArray)

Ye 1 nepinmtwon anopovwOnke S. maltophilia otnv moooTik KaAAALEpYELA (€XEL
gtapeBel amo to FilmArray)

Noootiwkomoinon pe FilmArray: H «eeukonomcn » TOU F//mArray pneumo plus
ota 4 delypata BpovxLva (rou Atav apvntikad o BAL), ntav OAA otn
KATWTEPN TTOOOTIKA T Tou FilmArray (10% copies/ml, cut-off Betikou
QMOTEAECLATOC)

Me ta npwta otowxeia paiveral pia tdon rmou unoén)\wvst OTL ol Bpovxtksq
EKKPLOELC o€ SLLOWANVWUEVOUG aoesvstq e pio TR ton r] navw amno 10°
copies/ml oto FilmArray pneumo plus gival anoAuTta CUYKPLOLUEC LE TNV
TTOOOTIKA KAAALEpYELA TOU BAL, evtoc povo 1 wpag



AvaAvon twv Ostikwv noocotikwv K/A og BAL
o€ oxéon Me BpoyxikEc ekkpioelc, MIN ATTIKO

Zupgpwyvia FA BAL /

Aciypa MNoooTikA kKaAAiépyela | _ |FilmArray pneumonia BpoyxiK®V s
BAL A. baumannii, 10° cfu/ml  A. baumannii, 108 copies/ml
Nb 2. BpoyXxikég A. baumannii, >10° cfu/ml A. baumannii, 2107 copies/ml ves
BAL S. maltophilia*, 10* cfu/ml 'Human Rhinovirus/enterovirus
Nb 3. Bpoyxikég S. maltophilia*, 10* cfu/ml Human Rhinovirus/enterovirus ves
BAL 1. A. baumannii, >10° 1. A. baumannii, 210 copies/ml
cfu/ml
2. P. aeruginosa, >10° 2. P. aeruginosa, 210" copies/ml
cfu/mi
3. S. aureus, 108 copies/ml
4. E. cloacae, 10* copies/ml
Nb 510 5. Parainfluenza virus v
BpoyXIKEG 1. A baumannii, >10° 1. A. baumannii, 2107 copies/ml =
cfu/mi
ifu /,r:l aeruginosa, >10° 2. P. aeruginosa, =10’ copies/ml
3. S. aureus, 2107 copies/ml
4. E. cloacae, 10° copies/ml
5. Parainfluenza virus
BAL A. baumannii, >10° cfu/ml 1. A. baumannii, 108 copies/ml
Nb 7. 2. Serratia marcescens, 10° copies/ml
11/1 BpoyXxikég A. baumannii, >108 cfu/ml 1. A baumannii, 2107 copies/ml ves
2. Serratia marcescens, 10* copies/ml
Nb 9 BAL Candida spp.* Influenza A
16/1 Bpoyxikég Candida spp.* Influenza A Ves
BAL A. baumannii, 10% cfu/ml  A. baumannii, 10° copies/ml
CTX-M
lz\llb/iZ BpoyXxikég (1:fu /ﬁlbaumann//, 10° A. baumannii, 10° copies/ml Yes

2. K. pneumoniae, 10?
cfu/ml

OXA-48-like




AvaAuvon tTwv Ostikwv toocotikwv K/A o BAL

o€ oxéon Ue Bpoyxikeg ekkpioerg, MIN ATTIKO

Zup@wyvia FA BAL /

Aciypa MoooTikA KaAAlépyela FilmArray pneumonia BpoyXIKGV
BAL ApwTIKA None detected
Nb13 24/1 Bpoyxikég ApwnTIKN None detected ves
BAL ApwTIKA None detected
Nb 10 16/1 Bpoyxikég ApwTIKA None detected ves
BAL ApwTiKA None detected
Nb 1121/1 Bpoyxikég ApwTIKA None detected ves
BAL ApwnTiKNQ 1. Influenza A
2. Parainfluenza virus
Nb8.11/1 Bpoyxikég ApwTiKA 1. Influenza A Yes
2. Parainfluenza virus
BAL ApwnTiKNQ Influenza A
Nb 6. 10/1/2019 |BpoyXIkég Candida spp.” 1. S. aureus MRSA, 10 copies/ml Ne
2. Influenza A
BAL ApwnTiKA None detected
Nb 4. 3/1/2019 |BpoyXikég Candida spp.” 1. Serratia marcescens, 10* copies/ml No
2. Human Rhinovirus/enterovirus
BAL ApwTIKA Influenza A
Nb 14 30/1 Bpoyxikég Candida spp.* Influenza A ves
BAL ApwTIKA None detected
Nb 15 24/1 , A. baumannii, 10? cfu/ml (2 No
Bpoyxikég . . Influenza A
QTTOIKiEG POVO)
BAL ApwnTiKA None detected
Nb 1. BpoyxIkég A. baumannii, 10° cfu/ml A. baumannii, 10* copies/ml No
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THANK YOU FOR YOUR
ATTENTION!




