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Performance of a Research-Use-Only Prototype Highly Multiplexed Sample-to-Answer Molecular Diagnostics

System for Identification of Bloodstream Infections and Antimicrobial Resistance Genes from Positive Blood Culture Samples.
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Background Performance of the Prototype BioFire The BioFire BCID2 Panel Antimicrobial Resistance (AMR) Gene Detections and Concordance to
Rapid pathogen identification followed by timely and ' BCID2 Panel Standard of Care (SoC) Antimicrobial Susceptibility Test (AST) Results
targeted therapy can positively impact patient outcomes |
and improve antimicrobial stewardship in cases of 432 of 649 S:amples evaluated with the most recent Parlel Detections of AMR Genes by BCID2 Panel * The Panel detected vanA/B gene in all 11 PBCs where vancomycin resistant E. faecium and E. faecalis were
bloodstream infections (BSl) Substantial expansion of the | | prototype y|eIded an overall percent agreement of 99.8%. Compared to C;;::;Zt:‘l:ng Phenotypic reported by SoC ; additional detections were verified by comp-PCR
BioFire® FilmArray® Blood Culture ldentification (BCID) Gram-Positive Bacteria
Panel menu with 15 additional targets (6 bacterial, 2 FN FP (o — * The Panel detected MRSA in all 31 cases with an AST MRSA result; 4/14 additional detection remain unverified
fungal, & 7 antimicrobial resistance (AMR) genes) to the : : S * In 54/55 (98%) of methicillin susceptible cases, the Panel algorithm accurately identified absence of MRSA
BioFire® .Filr.nArra.y® Bloqd Culture. Identification 2 (,B_CIDZ) E E i IEE: — » AST was not performed in 17/41 (41.5%) detections of non-MRSA mecA/C gene (all from S. epidermidis)
Panel (BioFire Diagnostics, LLC) improves the ability to ; 3
detect BSI pathogens from positive blood cultures (PBC). ; : B — * In 23/26 PBCs with extended spectrum beta-lactamase (ESBL) producers identified by AST, the bla ;. ,, gene was
Notable additions include the emerging yeast, Candida 1 1 Additional mecA/C I detected by the Panel; 3 confirmed negative by comp-PCR assay
auris, the anaerobe, Bacteroides fragilis, and an expanded 0 0 _
. frag Pant 0 0 ESBL (blaCTX-M) I —— * The Panel detected 12 carbapenemase genes (5 bla,,., 5 bla,,,, 2 bla,,,,) in 11 of 16 PBCs where SoC reported
AMR gene menu that provides accurate methicillin- . . <CEIIETIEIER S carbapenem resistant isolates; all were verified by comp-PCR. bla and bla enes were not detected
resistant Staphylococcus aureus (MRSA) results plus P o ’ _ Y P b iMp S
. Target FP * In the remaining 5 samples, comp- id not detect any on-panel carbapenemase genes
detection for mcr-1, blacry .\, blaye blayoym, 010oxa as ke ——— All Carbapenemase genes ~ IEEG— Inth > | PCR did not detect | carb
d b/ Th t d- d th f A Ctene factens . ! Additional Carbapenemase genes [l . o . . . o .
dn dyim 8ENES. 1NIS StUAy compare € performance iﬁ‘ﬁ:ﬂ*‘?&‘*mﬁm ; L * Mobile colistin resistance gene, mcr-1, was not detected in samples with AST colistin resistance results
of research-use-only (RUO) prototypes of the BioFire . : . I
BCID2 Panel with standard of care (SoC) and independent K cugrocs | blakPC  — : : : —
PCR results with emphases on polymicrobial BSI (pBSl) T —— i Additional blakpC I Regional Differences in AMR Gene Prevalence as Detected by BioFire BCID2 Panel
AT S I
and AMR ene dEtECtiOnS. P Regional Prevalence of AMR Genes Detected by the BioFire BCID2 Panel R . ) )
5 ;mwmf E 0 10 20 30 40 g % . * 15% of US PBCs had methicillin resistant Staphylococci (4% in
RS- ST R 23 - . mg 14?
@ The BioEire FiImArray BCID2 Panel zﬂszﬁ & TR : B Concordant FP (TP by comp-PCR) B FN (TN by Comp-PCR) Eﬁ f)j S Greek PBCS) o |
Ty — - onverified [l Concordant by comp-PCR : : . . e * vanA/B prevalence ~3-4% in both regions
Gram-negative Bacteria Gram-positive Bacteria Al meninaiisls 0 $E o screece | * Relative prevalence for blasy,, and carbapenemase genes
Acinetobacter calcoaceticus-baumannii complex - Enterococcus faecalis ’:Zﬁ;: ? The Panel detected a corresponding AMR gene 5; .8 o o i o higher in Greece
gﬁgﬁfgﬁ ;gg'"s Enterococcus faecium in 88% (99/112) of cases with antimicrobial : " . . . . ) * blacy v (11% Greece vs 4% in US)
| | isteri arge . ¥ N & &F < .
Enterobacter cloacae complex gg;gﬁlzggnggg?es ; alﬂi-::ng :F FD" 1';,;: ,:: :;: F1F ':;t resistance by AST. Comp-PCR assays were used < l & F 0@@  Carbapenemase genes (15% Greece vs. 1.3% in US)
Escherichia coli Staphylococcus aureus £ s 0| o 432 | 0 | 100.0% to confirm 41/49 Panel-only detections . &
Klebsiella aerogenes Staphylococcus epidermidis if sl :' E :EEE:: E ; ;ﬂnii
Klebsiella oxytoca Staphylococcus lugdunensis e a—— . . . . e
Kiebsiella pneurnoniae group Streptococeus $pp. ooty doniak U T2 A U A Comparison of Polymicrobial Bloodstream Infections Detected by The BioFire BCID2 Panel and SoC
Proteus SPP. Streptococcus agalactiae (GI’OUp B) Overall Performance T4 | 5 99_33 I 288 | 28 | 99.8%
Saimons#ia spp. Streptococcus pneumoniae . . concordance betwaen Bloflre Bciba Panel and Sor 92% (94/102) of SoC on-panel organism detections in pBSI cases Types of Co-Infections
Serratia marcescens Streptococcus pyogenes (Group A) Five false negative (FN) results were encountered Results for Organisms Detected in Polymicrobial PBC (94/102) . e P g. , P 2
Haemophilus influenzae . were correctly identified by the BioFire BCID2 Panel s
>MOPNIILS Intuen. e Comp-PCR assays showed that 2 P. aeruginosa and 1 100 . . -
Neisseria meningitidis , , . * 6 on-panel SoC detections missed by the Panel were also not detected =
gfeuiom%nas aerQmCI;S&h'I' Antimicrobial Resistance Genes Strep t(.)COCC.US spp. FNs were due to low titer levels in E :z by comp-PCR assay 2
enotropnomonas maltophilia g;aCTX-M polymicrobial PBCs = . e 19 of 21 Panel-only detections were confirmed by comp-PCR assays 5
Yeast b,::ﬁfc * K. oxytoca and S. epidermidis FN were resolved as true ZE N, 19 6 @ * 2 0of 21 Panel-only detections were not confirmed by comp-PCR assays | =
Candida albicans : negative results due to SoC misidentifications = 2 % .. : : - .
Lo mer-1 5 0 — For all combinations of on-panel co-infections, the BioFire BCID2 &
Candlda aurlS meCA/C Concordant BCID2 only SoC only c‘;}\@
Candida glabrata mecA/C and MREJ (MRSA) In 27/28 false positive (FP) results, the presence of the W BCID2-TP W BCID2-FP @ TP (Comp-PCR) Panel detected equal or more pBSI than SoC. <
Candida krusei blaypy : . =TN (Comp-PCR) MBCID2-FN  EOff-Panel * Mixed Gram+/Gram- infections were the most commonly identified m BCID2 W SoC (on-Panel Analytes) = SoC (Additional Analytes)
Candida parapsilosis Bl sane detected analyte in the PBC sample was substantiated by
Candida tropicalis blay,, comp-PCR assays 56 samples were polymicrobial by either SoC type of PBSI. by b?th methods. Majority of SoC results with off-panel
Cryptococcus neoformans/gattii vanA/B ) d . duced (46, 7.1%) or the Panel (46, 7.1%). * 2-organism infections were the most frequent type of pBSI detected by  organisms were found to be mixed Gram+
One S. aureus FP could not be reproduced upon retest S 56 nelvmiemalial by seih maliods both methods infections
Methods :
649 de-identified residual PBCs, 54 from 1 Greek site and StUdy Sites And Demographlcs Conclusions
595 from 4 US sites with clinician-ordered SoC tests Were| | |prospective pilot sites Sample Sex Age e Of 649 samples, 270 (42%) With robust overall performance as well as pBSI and AMR gene detection capabilities comparable
. . . . Contribution | Female Male <ly 1-17ys | 18-44vys | 45-64ys | 65-84ys | 85+ys b & 379 (58% . . . . . . ]
prosphectlvely testled with fprototyp(;e BI?FIre BCID2 P?jnel Primary Children's Hospita 136 (21%) | 68 (50%) | 68 (50%) | 70 (52%) | 64 (@7%) | 2(1%) | 0(0%) | o(%) | oow) | WWEFE a”aego IC (58%) to SoC, the BioFire BCID2 Panel should expedite diagnoses and implementation of appropriate
oucnes. Frozen a | uots o PBC an iSO ates were used to Loyola University Medical College 227 (35%) | 98 (43%) | 129 (57%)| O (0%) 5(2%) | 37 (16%) | 73 (32%) | 97 (43%) | 15 (7%) were aerobic PBC . . . . . . < e . . .
\F/)erif AMR eng detection  and  for  diccrenancyl | [Netmel et borsoe 630 | 250w | 38 60 | 00 | 0(0%) | 175 [ 367w [ 567 | 00% | o Ol Becton Dickinson blood therapy; thus improving patient care and application of better antimicrobial stewardship practices.
) y ] ) % ] d d | | p y Ohio State University, Wexner Medical Center | 169 (25%) | 64 (38%) | 105 (62%)( 1 (1%) 2 (1%) 11(7%) | 39(23%) | 80 (47%) | 36 (21%) |t d _ d N
- strian Univers % % % % % % % % % culture media were used a
|nVeSt|gat|OnS Y [naepen ent molecular compa rator | [National and Kapodistrian University of Athens| 54 (8/1 21(39/0) 33 (61/0) 2(4/0) O(O/o) 2(4/0) 12 (22/0) 32 (59/0) 6(110/) | All data presented were obtained with research-use-only (RUO) versions of the panel. The BioFire BCID2 Panel has not been evaluated
methods (com -PCR) Overall | 649 (100%) | 276 (43%) | 373 (57%) | 73 (11%) | 71 (11%) | 69 (10%) | 147 (23%) | 232 (36%)| 57 (9%) all sites . . _ .
P : by the FDA or other regulatory agencies for In Vitro Diagnostic use.




