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Background
Polymerase Chain Reaction (PCR) is a highly sensitive and specific method for
pathogen detection. While direct methods enable rapid identification, they are
limited by pathogen titer, available assays, or sampling variability. A novel
approach to address these limitations is unbiased human transcriptome analysis,
where host gene expression levels may be used to classify the cause of infection as
viral and / or bacterial. A potential application of a transcriptomic test would be to
triage patients reporting to emergency department (ED) with suspected acute
respiratory illness (ARI). It is estimated that more than 50 % of patients reporting to
the ED for ARI are prescribed antibiotics, despite most respiratory infections having
a viral etiology1. Thus, a rapid transcriptomic test that is independent of pathogen
titer or pathogen type may provide clinical utility by stratifying patients to better
direct therapy.
The BioFire® System, an easy to use sample-to-answer multiplex PCR platform, was
adapted to classify host transcription signatures arising from viral and / or bacterial
infection. Predictive analytics were then used to interpret these signatures and
provide a probability of infection. Here we report concordance between indirect
detection of viral respiratory pathogens and the FDA-cleared BioFire® FilmArray®
Respiratory Panel 2 (RP2).

In 361 NPS + VTM samples tested, 67 % (N = 242) were negative and 33 % (N = 119) were positive
by BioFire RP2. Influenza virus was the most prevalent (16 % ; N = 57 detections) followed by
Human Rhinovirus / Enterovirus (7 % ; N = 25 detections). Viral co-detections were observed but
were rare (N = 9). No bacterial detections were observed. Prevalence rates for detected viruses
are illustrated in the larger pie chart (below, right).
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Model
accuracy
was
assessed
by
comparing the model probabilities to direct
pathogen detection using BioFire RP2.
Samples were identified as viral positive if
there were any viral detections. Viral
classification accuracy was 81 % (CI95% : 77 84) with a AUC = 0.83 (CI95% : 0.76 - 0.89).
Model sensitivity was 77 % (CI95% : 68 - 84)
while specificity was 79 % (CI95% : 74 - 84)
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Methods

A logistic regression model was
developed to classify the cause of
illness as viral / non-viral using
normalized Crossing Point (Cp) values
for each assay on the BioFire®
FilmArray® Human Response (HR)
Panel. Probabilities of viral infection for
each sample were calculated via
cross-validation and an optimal
threshold of positivity was identified
(F1statistic).Classification performance
was then compared to BioFire RP2
detections to determine model
accuracy.
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Sample classification probabilities
using the BioFire HR Panel (N = 361;
left). Classification probabilities
were transformed to discrete
results using the F1 statistic as a
cutoff (solid dark line, left).

Sample points in red had positive
viral detections by BioFire RP2
while the samples in blue did not
have
any
viral
detections.
Samples were predicted to be
viral if they fell above the solid
dark line and non-viral if they fell
below.

Confusion matrix of the sample
classification results using the
BioFire HR Panel (left). The false
positive rate for the model was 21
% while the false negative rate
was 24 %.
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Classification performance by viral species
was assessed (left), by plotting probabilities
by pathogen.
In general, model
classification
performance
appeared
similar across all detected pathogens,
however, some samples with positive RP2
results were classified as non-viral,
potentially identifying individuals with
asymptomatic carriage2.
Additionally,
some BioFire RP2 negative samples were
classified as viral positive by the model;
further investigation is needed to confirm
the presence of off panel viral pathogens,
or infections at a low titer.

Conclusions
The BioFire System has traditionally focused on direct pathogen detection. This data, however,
demonstrate the adaptability of the technology by analyzing the human transcriptional response
to viral infections. In general, the classification results were concordant with direct detection. A
number of discordant results, however, were observed when comparing a negative directdetection result with model classification. This highlights the differences between the two
technologies and suggests a robust clinical adjudication will be required to benchmark
transcriptional classifiers. This poster contains information regarding assays that have not been
reviewed by regulatory agencies for in vitro diagnostic use.
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