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Background

Species and Resistance Prevalence

BioFire AMR Panel Performance

Antimicrobial resistant (AMR) bacteria are a rising health-care concern
and are associated with an estimated five-fold increase in mortality for
infected patients. Correct treatment requires antibiotic susceptibility
testing (AST), but standard methods require multiple days for an
accurate phenotype. Rapid identification of AMR immediately after
blood culture positivity could potentially improve health outcomes, lower
economic cost, prevent the spread of multidrug-resistant outbreaks and
assist with antimicrobial stewardship goals.

The BioFire AMR Panel tests for resistance marker variants found in E. coli, K. pneumoniae, P. aeruginosa, A.
baumannii, and the E. cloacae complex. Standard of care AST testing included Vitek 2 or BD Phoenix
automated testing, Etest strips, disc diffusion, and microbroth dilution methods depending on the organism or
drug. The majority of samples tested were susceptible to antibiotics. Out of 144 samples tested, 56 (38.9%) were
phenotypically resistant to at least one antibiotic. Out of those 56 resistant samples, 32 (57.1%) were resistant to
more than one class of antibiotics. Displayed below is the percent of samples resistant to one or more
antibiotics with exclusion to innate resistance found in certain species of bacteria.

The BioFire AMR Panel identified resistance markers to gentamicin, cefazolin, ciprofloxacin and
amoxicillin/clavulanic acid (AMC) with 100% positive predictive value (PPV). For tobramycin,
cefepime, ceftriaxone, ampicillin and aztreonam, the PPV was greater than or equal to 80%.
Carbapenem resistance was not detected, likely due to the low number of resistant organisms
present in the patient population. Ceftazidime had 63.6% PPV due to several false positive
calls. We investigated each false positive for ceftazidime and determined it was due to the
presence of CTX-M. In some cases, CTX-M provides only weak resistance to ceftazidime but
the MIC for ceftazidime can rise slightly with inoculum size, suggesting that ceftazidime may
not be effective in treating infections caused by CTX-M carrying pathogens2.

Here we present a research-use only (RUO) panel utilizing the sample-toanswer BioFire® FilmArray® System, the BioFire® Antimicrobial Resistance
(AMR) Panel. The BioFire AMR Panel is a multiplex-nested PCR panel
designed to detect genetic elements associated with resistance to frontline antibiotic therapies in select Gram-negative bacteria.

Methods

5 Classes

The BioFire AMR Panel includes 47 assays for 30 genes conferring
resistance
across
six
different
antibiotic
classes:
penicillins,
cephalosporins, carbapenems, monobactams, aminoglycosides, and
fluoroquinolones found in five Gram-negative bacteria. The figure below
presents the expected correlation between the presence of certain
genetic targets and resistance to specific antibiotics1.

ARUP-42: Resistant to Ampicillin,
Aztreonam, Cefazolin, Cefepime,
Ceftazidime, Ceftriaxone, Ciprofloxacin

BioFire AMR Panel Result:
CTX-M, gyrA/parC MUT, aac(6’)-Ib-cr

BioFire AMR Panel Result:
CTX-M, gyrA/parC MUT

3 Classes

Antimicrobial Resistance Targets

ARUP-111: Resistant to Ampicillin,
Aztreonam, Cefazolin, Cefepime,
Ceftriaxone, Ciprofloxacin, and Tobramycin

ARUP-21: Resistant to Ampicillin,
Ciprofloxacin, Gentamicin, and Tobramycin

2 Classes

The majority of specimens (82/144) tested were E. coli
with 51.2% (42/82) samples being resistant to at least
one antibiotic class. We broke our analysis out further
and analyzed how many classes of antibiotics each
sample was resistant to (see below). 19 samples were
resistant to a single class of antibiotics, frequently
penicillins, whereas 12/82 (14.6%) were multi-drug
resistant samples, defined as resistance to three or
more antibiotic classes.

4 Classes

E. coli Resistance Detections

PCH-25: Resistant to Ampicillin,
Gentamicin, Tobramycin

1 Class

The BioFire AMR Panel requires approximately 5 minutes of hands-on time
and results are returned in about an hour. We tested 188 residual positive
blood culture specimens collected from Primary Children’s Hospital, the
University of Utah Hospital, and the Huntsman Cancer Hospital with the
BioFire AMR Panel. Samples containing multiple or off-panel pathogens
were excluded (n = 44), leaving us with 144 samples for this study.
Molecular genotypic results were compared with phenotypic
susceptibility information for each blood culture specimen to confirm
resistance detections.

ARUP-20: Resistant to Ampicillin

BioFire AMR Panel Result:
TEM WT, SHV WT, gyrA MUT, aac(3’)-II

BioFire AMR Panel Result:
TEM WT, SHV WT, aac(3’)-II

BioFire AMR Panel Result:
TEM WT, SHV WT

Conclusions
The BioFire AMR Panel provides identification of genetic antimicrobial resistance determinants
in select Gram-negative bacteria in a rapid, easy-to-use system. The AMR test results were
shown to accurately correlate phenotypic AST data with relevant AMR markers. Studies will
continue to test additional clinical samples at various geographical locations with increased
variety of resistance profiles to further evaluate the relationship between genotypic and
phenotypic resistance.
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