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Abstract

Background: Rapid detection of the causative agents is essential for determining the
appropriate treatment for patients with lower respiratory tract infections. We evaluated the
performance of the BioFire FilmArray pneumonia panel (FA-PE; BioFire Diagnostics, USA)
in the identification of bacterial pathogens and antibiotic resistance genes in endotracheal
aspirate specimens.

Methods: A total of 43 non-duplicated endotracheal aspirates were included in this study. The
performance of the FA-PE was assessed using the routine culture method as the reference
standard.

Results: The FA-PE demonstrated 92.9% sensitivity and 79.3% specificity for the identification
of 15 bacterial targets compared to routine bacterial culture. Four antimicrobial resistance
genes in 43 specimens were detected by the FA-PE. The most frequently detected resistance
genes were mecA/C and SCCmec in three specimens, followed by CTX-M in one specimen.
Conclusion: The FA-PE offers a rapid diagnostic method for lower respiratory tract infections.
It may be useful at the early stage of pneumonia, before routine culture and antimicrobial
susceptibility results are available.
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Materials and methods
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A Aot w2 71Ee] o= Algstithe). A= HulA], 23 Hjz] A
MacConkey HiZ]efl 5504 35°C, 5% CO, Qfi|oefoll A iFaelct. i e Hij Al = 18-24
AZE, 48A bl 3 & Alto] ApebA] ehgro M S0 HAlsi]ith Alwto] Akt Aol
VITEK MS system (bioMerieux, Marcy 1'Etoile, France)= ©]-8-5F0] 5453t A 14
+= VITEK 2 system (bioMerieux)< ©|-8-5}0] ZAFeISI Tt

FilmArray FA-PE

FA-PE ZAF= FilmArray 2.0 2} FilmArray Torch 7] 7](BioFire Diagnostics, Salt Lake City, UT, USA)
£ o] &35 HARZ A H pouch Wol| A Al =] T SiAF 52 5 endpoint melting curve analysisS-
A 2Y3te}. FA-PE ZAR= Al 2ARS] ARG 2ol Foto] Alsgstitt. 7]38A] B AH < 200 uLE
FE8& Aofo] Soils F2 FHO| Y 42 F 718327 o] 2 & 0f Q)= BioFire FA-PE pouch
of UL o] 5 717]0]] FRHAA L ZEQo}E o] §5to] HARS SIITh AARRQAIRR °F 1
AIZE o] ATt FA-PE HAR= & 15712] AletAd B A At 7Hs-5HH Acinetobacter calcoaceticus-
baumannii complex, Enterobacter cloacae complex, Escherichia coli, Haemophilus influenzae, Klebsiella
aerogenes, Klebsiella oxytoca, Klebsiella pneumonia group, Moraxella catarrhalis, Proteus spp., Pseudomonas
aeruginosa, Serratia marcescens, Staphylococcus aureus, Sterptococcus agalactiae, Sterptococcus pneumonia,

Sterptococcus pyogenes”} ZESFEI T, TESF 7700] WAS--4AF HAP | 7H55HH methicillin resistance
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mecA/C and MREJ, extended-spectrum B-lactamase (ESBL) CTX-M, carbapenemases NDM, IMP, OXA-
48-like, KPC, VIM7Z} 32 Th(Table 1). Alet 72 A4 | mL B Alt/d Sjake] §-32; EA)|4
(copies/mL) 10%, 10, 10°, &2 10°0)/- .o 5= Rl (bin)& AHE-3HA] WPRFA o &2 BTl

Table 1. BioFire FilmArray pneumonia panel detection target pathogens and antibacterial resistance genes

Category Target

Bacteria (Semi-quantitative) Acinetobacter calcoaceticus-baumannii complex
Enterobacter cloacae complex
Escherichia coli
Haemophilus influenzae
Klebsiella acrogenes
Klebsiella oxytoca
Klebsiella pneumoniae group
Moraxella catarrhalis
Proteus spp.
Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Streptococcus agalactiae
Streptococcus pneumoniae
Streptococcus pyogenes
Atypical bacteria Chlamydia pneumoniae
Legionella pneumophila
Mycoplasma pneumoniae
Viruses Adenovirus
Coronavirus
Human Metapneumovirus
Human Rhinovirus/Enterovirus
Influenza A
Influenza B
Parainfluenza Virus
Respiratory Syncytial Virus
Antimicrobial resistance genes IMP
- Carbapenemases KPC
NDM
OXA-48-like
VIM
-ESBL CTX-M
- Methicillin resistance mecA/C and MREJ (MRSA)

Abbreviations: ESBL, extended-spectrum B-lactamase; MREJ, SCCmec right extremity junction; MRSA,
methicillin-resistant S. aureus.
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RNA 71X E AAFS Al3¥8F L, 16S rRNA AL S22 9J5l AFE-3F primers 5-TCGTCGG
CAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG-3'2} 5'-GTCTCGTGGGCT
CGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC-3' It} mecA -4A} EHol-S:
Q3] 41= polymerase chain reaction (PCR)S A|3Y5HIT} mecA PCR WS tha-x} ZEthg). Aol
A 22)E 4 v M2 tiAhC 2 QuickGene DNA whool blood kit S (KURABO, Neyagawa, Osaka,
Japan)Z 0]-85}0] DNAS =510t} AR primers 5-AAAATCGATGGTAAAGGTTGGC-3'2}
5'-AGTTCTGCAGTACCGGATTTGC-3'°]t}. PCRZ 9J5to] ZH-g-olQl 54 712290 PCR premix
(Bioneer; Dagjeon, Korea : Taq polymerase 1 unit, INTP 250 LM, 10 mM Tris-HCI [pH 9.0, 30 mM KC, 1.5 mM
MgCLY’HE019= 05 mL A F 3ol A3 tdd5:2] DNA2 L} 1 pmole 5-E.2] primer 1.5 uLE- 2 At
Gene Amp PCR system 9600 (Perkin Elmer Co., Norwalk, CA, USA)C-2 94°Cof|A] 157} predenaturation
St 3 94°CE 30 27} denaturation, 55°C2 3027} annealing %! 72°C2 1127} extensiondH= cycle
2 403] ¥HE5}01 final extensions 72°C2 527t 18] Al3Y5HITE 2|5 PCR A3AHE-2-2.0% agarose gel
of|M A7 & 533 bpQ] FEALEE SRIGHITE mecA A S/ E EEAFEE S, aureus

ATCC 25923, E. coli ATCC 259225 AH&-31 3Tt

iz 2
5291 v T} FA-PE AR AHE Wt 43 A WA of ol thsto] vl wskd
oh A5 49 v S 710 2 5fo] FAPE 7AHAzte] RIZHES} So| m8 AHE s gl
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T A" AA ol F A 252, S5 AAE AlQlskal AARE AR AAle saiich A
A 5471 & FA-PE panel A 23] 0| Q)R] 912 Candida®} Enterococcus spp.”F B SFE 74-9-2} vt
olg| A7} HiFH 2 1I7HE AlQlstal & Aol FH 0= Aol o2 4373k 1 F &
d Ak= B 1471(32.5%), FA-PE 1971(44.1%) I Ch(Table 2). ©] & B2} FA-PE7F5A] 94491 7
S7F 1370, 27891 7827t 2370 S LAl B S 17FA] Rk e 7497t 87l 2
7}A] o] Bl 97t WAt 7P E3t w2 Acinetobacter calcoaceticus-baumannii complex, S.
pneumoniae, methicillin-resistant S. aureus (MRSA), K. pneumoniae 2 22} 37§31, TH3-2 P, aeruginosa
27W, E. coli, K. aerogenes, S. pyogenes, methicillin-susceptible S. aureus” + ZF2} 1702 22| =] 1t}

712 viPH S 7|2 2 51312 t FA-PES] I = 92.9% 3L E0]| == 79.3%3{ Th(Table 3).

o Aet FAH o2 U2 7= 17HR AL K. pneumoniae?} few= B YFH 72216 FA-PE
AV 24 02 Ugtth, FA-PECIA S A0 2 UL 9= 672 H. influenza 471, E. coli/K.
pneunoniae 171, K. pneumoniae 17§}, 015 H7| M <E &4 A3} H. influenza 17]%H Q1= 10, Lt
H219] 392 2571 A 58/ AA (quality)2] 2AIZ F71M L 24 B A7 IS8l
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Table 2. Performance of the FilmArray pneumonia panel plus compared with the culture method
Culture (+)  Culture (+) Culture (-) Culture (-)

Pathogen FAPE(+) FAPE() FAPE(H)  FAPE()
Gram-positive bacteria

Staphylococcus aureus 4 0 0

Streptococcus pyogenes 1 0 0

Streptococcus pneumoniae 3 0 0
Enterobacterales

Escherichia coli 1 0

Klebsiella acrogenes 1 0 0

Klebsiella pneumonia group 3 1 2
Non-fermenter

Acinetobacter calcoaceticus-baumannii 3 0 0

complex

Pseudomonas aeruginosa 2 0 0
Othergram-negative bateria

Haemophilus influenzae 0 0 4
Total 18 1 7 23

Abbreviation: FA-PE, BioFire FilmArray pneumonia panel.

Table 3. Comparison of BioFire FilmArray pneumonia panel and culture in endotracheal aspirate speci-

mens

Pathogen identification Culture(+) Culture(-) Subtotal
FA-PE () 13 6 19
FA-PE () 1 23 24
Subtotal 14 29 43

Abbreviation: FA-PE, BioFire FilmArray pneumonia panel

F 47h9] FatAl Wid 539217 FA-PECIA A EE =Tl mecA/C with SCCmec right-extremity
junction F72F 37H2F CTX-M 170 AT 47) B &tAl Zh4~/d ZAF 22 MRSA2}F ESBLOI S
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