
BioFire® FilmArray® Pneumonia plus Panel Performance Evaluation: A 
Multicenter, International Collaborative Study
CHRISTINE C GINOCCHIO1,2, CAROLINA GARCIA-M2, BARBARA MAUERHOFER2, CORY RINDLISBACHER1 AND THE EMEA EVALUATION PROGRAM COLLABORATIVE
1. BIOFIRE DIAGNOSTICS, SALT LAKE CITY, UT, USA; 2. BIOMERIEUX, BIOMÉRIEUX, MARCY L’ETOILE, FRANCE 

IDWeek 2020: 907872

BACKGROUND

Identification of pathogens causing community acquired, heath-care and ventilator
associated pneumonia can be problematic. The BioFire® Pneumonia Plus (PNplus)
Panel detects 15 bacteria (with semi-quantification), three atypical bacteria, eight viral
classes and seven antibiotic resistance markers directly from sputum-like specimens
(induced or expectorated sputum; endotracheal aspirates), and bronchoalveolar lavage
(BAL)-like specimens with results in about one hour. This multinational study evaluated
performance of BioFire PNplus Panel as compared to standard of care (SOC) testing.

MATERIALS AND METHODS

In total, 52 laboratories from 13 countries (Europe and Israel) compared BioFire
PNplus Panel results to SOC results. SOC tests varied by site and included various
combinations of Gram stain, culture, urinary antigen, molecular assays, and direct
fluorescent antibody assays. 2,463 samples (1,237 sputum-like and 1,226 BAL-like)
were evaluated. Values were applied to BioFire PNplus Panel semi-quantification
results (bin results in copies/ml) (1=not detected (<103.5); 2=104; 3=105; 4=106;
and 5=>107) and compared to three algorithms of standardized SOC reporting (rare,
few, moderate, numerous, 1+, 2+, 3+, 4+, quantitative culture etc.) to assess
quantification correlation. All BioFire PNplus Panel and SOC results were considered
true positive.

TABLE 5: DETECTION OF VIRAL PATHOGENS* BY BIOFIRE PNplus PANEL VS SOC

1. Overall, and in both sample types, BioFire PNplus Panel detected more 

potential bacterial pathogens and at a higher concentration than SOC.

2. Detection of viral pathogens was significantly higher for BioFire PNplus Panel 

as the majority of samples were not tested for these pathogens as part of their

SOC testing. This highlights a missed opportunity to provide a more 

comprehensive and accurate diagnosis through a syndromic solution.

3. The combined detection of the three atypical pathogens was higher for BioFire 

PNplus Panel than SOC.  With the exception of Legionella, this difference was

mainly due to a lack of SOC testing. 

4. The rapid and comprehensive detection of the cause of LRTI and antimicrobial

resistance markers could lead to rapid initiation of targeted therapy.
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BACTERIA DETECTED BY BIOFIRE PNplus PANEL VS SOC (ALL SAMPLES) 

Figure 1: 3,262 bacteria included in the BioFire PNplus were detected by at least one
method. The BioFire PNplus Panel identified 3,125 (95.77%) bacteria compared to
1,861 (57.05%) for SOC (p=<0.0001).

TABLE 2: COMPARISON OF BIOFIRE PNplus PANEL VS SOC SEMI-QUANTIFICATION

Figure 2: BAL-like samples: 1,358 bacteria included on BioFire PNplus Panel were
detected by at least one method. The BioFire PNplus Panel identified 1,288 (94.35%)
bacteria compared to 841 (61.93%) for SOC (p=<0.0001).

Figure 3: Sputum-like samples: 1,904 bacteria included on BioFire PNplus Panel
were detected by at least one method. The BioFire PNplus Panel identified 1,836
(96.43%) bacteria compared to 1020 (53.57%) for SOC (p=<0.0001).

BACTERIA DETECTED BY BIOFIRE PNplus PANEL VS SOC BY SAMPLE TYPE

Semi-quantification results for BioFire PNplus Panel and SOC bacteria were
compared for 1,297 matched detections.

TABLE 1: PATHOGENS* DETECTED PER SAMPLE BY BIOFIRE PNplus PANEL VS SOC

Average number of pathogens* per positive sample: BioFire PNplus Panel = 1.99;  SOC = 1.44

Overall, BioFire PNplus Panel detected more MSSA and MRSA than SOC. (+) = positive; (-) = negative
aTwo samples reported to contain MRSA by SOC were reported to contain MSSA by BioFire PNplus Panel
b24 samples reported to contain just MSSA by SOC were reported to contain MRSA by BioFire PNplus Panel

BAL-like Samples: Average number of bacteria/viruses* per positive sample: PNplus Panel =1.8; SOC =1.44

Sputum-like Samples: Average number of bacteria/viruses* per positive sample: PNplus Panel =2.15; SOC =
1.48

TABLE 6: CONCORDANCE BETWEEN BIOFIRE PNplus PANEL AND SOC (ALL SAMPLES)

Overall concordance: PNplus Panel and SOC in agreement for positive and negative samples
Concordant positive: PNplus Panel and SOC in agreement for all pathogens detected
Concordant bacteria: PNplus Panel and SOC in agreement for all bacteria detected
Concordant bacteria and virus: PNplus Panel and SOC in agreement for all bacteria and viruses
Concordant virus: PNplus Panel and SOC in agreement for all viruses detected
Concordant negative for any pathogen: PNplus Panel and SOC both negative
Concordant negative for PNplus Panel pathogens: PNplus Panel and SOC negative for
pathogens on PNplus Panel (other pathogens may have been detected by SOC)
Partial concordance: PNplus Panel and SOC in agreement for some pathogens detected
No concordance: PNplus Panel and SOC not in agreement

.
TABLE 3: DETECTION OF MSSA/MRSA BY BIOFIRE PNplus PANEL VS SOC

TABLE 4: DETECTION OF ATYPICAL PATHOGENS BY BIOFIRE PNplus PANEL VS SOC

Figure 2 Figure 3

Table 1: *Bacteria and viruses included in the BioFire PNplus Panel 

*Bacteria and viruses included in BioFire PNplus Panel 

^Limited SOC site testing for typical pathogens: culture, molecular testing and/or urinary antigen

^Viruses on BioFire PNplus Panel only. Percent detection does not reflect direct comparison of testing by PNplus
and SOC. SOC low detection rate was due to limited or no viral testing by clinical sites. There were 24 additional
SOC viral detections reported for viruses not on BioFire PNplus Panel: 10 CMV; 5 EBV; 6 HSV; 2 HHV-6; 1 VZV

SUMMARY OF RESULTS

Lg = log10; For the majority of samples (69.55%) BioFire PNplus Panel quantified bacteria higher than SOC methods. 25.4% 

of samples were reported with comparable quantification between BioFire PNplus and SOC and only 5.9% were quantified 

higher by SOC than BioFire PNplus Panel. 


