Development of a Laboratory Verification Protocol for Qualitative and Semi-Quantitative
Detections in a Multiplex Syndromic Pneumonia Panel
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Background Laboratory Verification Workflow for the BioFire Pneumonia Panel plus Detection of High and Low Levels of Semi-Quantitative Bacteria Within a Single Test
Verification and quality control (QC) are critical components of implementing a diagnostic test in a clinical
laboratory and may be time-consuming and costly. The BioFire® FilmArray® Pneumonia Panel and the BioFire® * Each assay is evaluated by testing the pooled material in a clinical or synthetic matrix background. Pool 3- Pooling scheme for semi-quantitative bacteria, BioFire Pneumonia Panel plus report and Melt curves
FiImArray® Pneumonia Panel pIUS |dent|fy 33 or 34 (respectively) cIinicaIIy relevant viral and bacterial targets ’ Day-to-day variation is evaluated by testing Samples o mUItIple days. Actual Bin
and 7 antibiotic resistance markers from sputum or bronchoalveolar lavage samples. Each test includes a * User-to-user variation may be evaluated by having multiple technicians test the same samples. ZeptoMetrix Organism TargetLevel | " . = |[Bactere E—
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semi-quantitative reporting in log level bins representing approximately 1074, 1075, 1076, or >1077 * Patient samples (ex. Sputum, ETA, or BAL) should also be tested as part of the verification. K. pneumoniae Z460 (CTX-M/NDM|  HIGH HIGH (1016) | Pstecte® ¥ S0 Zeemoous mhuemes
. . . . . . . . [ N v 06 Staphylococcus sureus
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. . .. . . . . . Sta ococcus aureus (MRSA HIGH HIGH (1076 v "4 Sireptococcus agalactiae
in differentiating pathogens from colonizers. A protocol was developed using control material designed in Py ( ) (1076) ¢ 0'i  Sweotococcus preumoniae
: ) . ® : : o : e us . Step 1 Steps 2-3 Step 1: Streptococcus agalactiae LOW LOW (1074) | Antimicrobial Resistance Genes
collaboration with ZeptoMetrix™ Corporation to verify both qualitative and semi-quantitative detections for — - oo om O o — Charaterize clnicalmatr Detected: CTA-M
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* The pooling scheme combines bacteria at different o
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OIENI[SA@elgld (el - All targets positive or negative “1LOW BIN (1074- 1045 cp/mL) The protocol was optimized using prototype NATtrol™ controls from ZeptoMetrix® Corporation, q A\ N
* If necessary for IQCP, rotate testing of high/low organisms ® HIGH BIN (10"6- 2107 cp/mL) bronchoalveolar lavage, sputa and the BioFire® FilmArray® 2.0 and the BioFire® FilmArray® Torch System:s. « Semi-quantitative reporting may help determine
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Control materials were tested in the presence of clinical matrix or negative control. The pooling scheme was whether the reported bacteria is a colonizer or a e o o g e e o e
Model for P S— f the BioFire P i p | plus Bin R | designed to generate both qualitative and semi-quantitative detections of high and low levels to demonstrate pathogen. Ll
odel Tor Precision of the BioFire Pneumonia Panel plus Bin Results that the system can quantify a range of target levels and provide multiple bin detections in the same test.
BioFire Pneumonia Panel plus Laboratory Verification Results
1[]4 105 105 :;,1 0? Qualitative Results for Viruses and Atypical Bacteria Qualitative Results for Antibiotic Resistance Markers
B NATPPA-BIO and NATMR-BIO Positives Negatives | Concordance | INATPPQ-BIO Positives Negatives Concordance COnCI US|OnS
NDt dEtEGtEd Adenovirus 44/44 86/86 100% CTX-M 64/64 66/66 100%
IEEEEEEEER Chlamydia pneumoniae 22/22 108/108 100% IMP 32/32 98/98 100% o . . . . o . A '
Coronavirus 22/22 108/108 100% | [kpC 22/22 108/108 100%  Efficient system verification is achieved by combining 30 organisms and 7 antibiotic resistance
:“"‘a“ :'h‘?tap'[‘e“';‘E°‘:"“s . Z ;; 18:28: igg; ';’;:;‘/C and MREJ g;g; g:ﬁg: Lo0% markers into 5 pools and can be completed with 20 test runs in 4 days.
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Influenza A 22/22 108/108 100% OXA-48 like 32/32 98/98 100%
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osults ot different mean ERS.Cov.1* . 108/108 100t A total Ic;f 13|o B|:F|re Pneumonia Panel plus tests were performed using the e The pooling scheme provides multiple positive and negative detections for every target and
° protocol developed. . . . .
measured values ~75% @ MERS-(I:oV-Z* 22;22 108;108 123; . Expected positives: 798/802 (99.5%) sufficient material for running as many as 10 tests per pool.
' Mycoplasma pneumoniae 22/22 108/108 100% * Expected negatives: 2702/2716 (99.5%)
Parainfluenza virus 22/22 108/108 100% * Antibiotic resistance markers: correctly identified in 234/236 replicates
NSO% . Respiratory Syncytial Virus 22/22 108/108 100% When a correlated bacteria was present
*Middle East Respiratory Syndrome Coronavirus (MERS-CoV) provided as two  HIGH/LOW bin differentiation in 130/130 tests (100%) . s ) e . !
synthetic constructs that report "equivocal” detections when tested separately * The workflow may be modified or expanded to meet a laboratory’s specific criteria.
* The precision of the bin result will vary based upon the bacterial nucleic acid concentration and its o ="
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* Bin variability may also occur as a result of sample handling, matrix effects (homogeneity, inhibitors, Acinetobacter calcoaceticus- 20/32 100/98 03.8% oW . 6 . . 03.8% , , , o ,
) A | variability in manufacturing of verification material baumanni complex’ o7 8% and LOW organism levels in the same test for the 15 semi-quantitative bacteria.
enzymes), and normal variability | anutracturing or veriricatio aterials. Enterobacter aerogenes 22/22 108/108 100% HIGH 0 0 4 18 100%
Enterobacter cloacae 32/32 98/98 100% HIGH 0 1 27 4 96.9%
Escherichia coli (IMP) 32/32 98/98 100% LOW 3 29 0 0 100%
Z“:ﬂ‘il’fr’,’ggfa?f(’ﬁ':gzz‘;e ;Z;g 98/98 igg; ::g: 8 8 169 236 igg; * The protocol and controls serve as a useful tool for providing reliable detections of qualitative and
BioFire® FilimArray® K. pneumoniae 7138 (CTX, OXA) 32/32 14/84 100% IGH . . » » 100% semi-quantitative targets over multiple days, users and systems and offers a flexible solution for
Pneumonia Panel p’us K. pneumoniae 2460 (CTX, NDM) 22/22 L00% o . - 4 . 100% supporting verification or QC needs.
Klebsiella oxytoca 22/22 108/108 100% LOW 0 22 0 0 100%
Moraxella catarrhalis 22/22 98/98 100% LOW 21 11 0 0 100%
g»fM_:TERIAt_t o Bacter ATYlfllftZ_ALBBAtCT_ERIA :mmﬂ?&hﬁ Sample type: Sputum, Endotracheadl Proteus spp. 22/22 98/98 100% LOW 2 30 0 0 100%
ﬁggé;f?blg;?e;galz::c?acgf?cjs"a Chiamy s pheamone Carbapenemases OspirgTAeL, Bronchoalveolar lavage, and pseudomonas aeruginose (vVim)° ggg; 1;2;;28 20.5% Low 1 (7) : o 20.5% » The verification materials are packaged to allow maximum flexibility for meeting the laboratory’s
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gnfim@ag.rerc;’pacaecomplex ﬁgﬁgﬁﬁ;ﬁﬂgﬁﬁoﬁa‘e KPC Staphylococcus aureus (MRSA) 22/22 98/98 100% HIGH 0 0 3 24 100% valldatlon, quallty control and |QCP needs.
Scnericnia coil
Haemaphilus influenzae ggﬁ'ﬂm_”ke Streptococcus agalactiae 22/22 98/98 100% LOW 12 19 1 0 96.9%
Klebsiella aerogenes VIM ; . Strept j 22/22 98/98 100% LOW 12 16 4 0 87.5%
Hlebsiela oxyioca Adenovius ESBL © MERS-CoV Available on the BioFire stiﬁptzﬁzﬁﬁﬁ pnzug:me 22?22 108;108 100% HIGH 0 4 18 0 81.8%
Klebsiella pneumoniae group Coronavirus CTX-M Pneumonia Panel pIUS onIy - p py' 9 : _ : 2 - 0
gi;r;ﬁffpgafafmﬁﬂs Human Metapneumovirus 2 missed detections in sputum background on 2nd day of testing, organism degradation suspected
Pseudomonas aeruginosa mtlfﬂsgzmnowrusﬁnterowrus ﬂgg%'!ﬂi:dﬂﬁggmggm The BioFire Pneumonia Panel plus is only b2 missed detections due to under filled tubes
Serralia marcescens Middle East Respiratory ilabl : A : ZeptoMetrix® Pneumonia Panel NATtrol™ Controls are packaged to allow maximum flexibility for laboratory validation and QC needs
Sfaphyfococcus aureus Syndrome Coronavirus (MERS-COV} * OVC”'Ob e OUTS'de T e UﬂITed STCITGS . . . . . . . .
Streptococcus agalactiae Influenza B NATPPQ-BIO -semi-quantitative bacteria/antibiotic resistance markers at log level 1074-1075 cp/mL (Low) or 1026— 1077 cp/mL (High) levels
gﬁggﬁggﬁﬂg gﬁgggggg&e Parainfluenza Virus NATPPA-BIO - qualitative viruses and atypical bacteria
Respiratory Syncytial Virus NATMR-BIO - synthetic MERS-CoV for qualitative detection (for use with BioFire Pneumonia Panel plus only)




