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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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MacConkey HiZ]ell 45501 35°C, 5% CO, Qfi|oEfoll A i Foelct. i e Hij Al = 18-24
AZE, 48A| b 3 & Alsto] AfebA] ehgko M S0 HAlstith Alwto] Akt Aol
VITEK MS system (bioMerieux, Marcy 1'Etoile, France)= ©]-8-510] 54531t A 14
+ VITEK 2 system (bioMerieux)< ©|-8-5}0] ARSIt

FilmArray FA-PE

FA-PE ZAF= FilmArray 2.0 2} FilmArray Torch 7] 7](BioFire Diagnostics, Salt Lake City, UT, USA)
£ o] &35t HARZ A H pouch WOl A Al =] T SiAF 52 5 endpoint melting curve analysisS-
A 2Y3te}. FA-PE ZAR= Al2AR] ARG 2ol Foto] Alsgstith. 7] 8HA] Bl AlH o 200 uLE
FE8& Aofo] S0l F2 FHO Y Al2 F 218327 0] 2 & 0f Q)= BioFire FA-PE pouch
of UL o] & 717]0]] FRHAA L ZEQ0}E o] §5to] HARS ST HARQAIRR °F 1
AZE 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, TESH 7700] WAJ---AF 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, VIMZ} 23 TH(Table 1). At 5782 A4 1 mL & Allet/d SHAke] F2) EA4
(copiesimL) 10°, 10%, 10°, £ 107012 2 o F+= Rl(biny 2 AFS-SHA] BHFA 0.2 B Elty7),

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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(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 g3l 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
SF 3 94°CE 30 27} denaturation, 55°C 2 3027} annealing 2! 72°C2 1127} extensiond= cycle
2 403] ¥HE5}11 final extensions 72°CE2 527t 18] Al3Y51ITE 2|5 PCR A3AHE-2-2.0% agarose gel
of|X 7195 & 533 bpQ] FEAEE SRIGHITE mecA A S/ E EEAFEE S, aureus
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ol A7} HiYFH 2 1I7HE AlQlstal & Aol T4 0= Aol o2 4373t 1 F &
d Ak= B 1471(32.5%), FA-PE 1971(44.1%) I Ch(Table 2). ©] & B2} FA-PE7F5A] 94491 7
S7F 1370, 2781 7827t 2370 S LAl B S 17FA] Rk e 497t 87 2
7}A] wto] Bl 497t SNt 7 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 £-2] =] 1t}

712 viFH S 7|2 2 51313 t FA-PES] T = 92.9% 3L E0] == 79.3%3{ Th(Table 3).

B Fo| Mt FAd o2 L2 H9= 1703 K. pneumoniae”} few= BIYE 74-2-21d| FA-PE
A g4 o2 Ugtth FA-PEOIA B A 0 2 Uhe 9= 6702 H. influenza 47N, E. coli/K.
pneunoniae 171, K. pneumoniae 17§}, 015 H7|AM<E 24 A3} H. influenza 17§79 2R1=| 11, Lt
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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
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