
They show a mortality benefit of biomarker-guided antibiotic
therapy in a population of patients with sepsis who are not
exclusively in the ICU and have a lower predicted mortality than in
ICU patients. The data also helped to define a potential mechanism
for mortality benefit—the avoidance of infection-associated adverse
events, particularly the prevention diarrhea and acute renal injury.

Do these new data mean that PCT-guided antibiotics should be
used in all patients with sepsis? Certainly the findings are provocative,
but the success of the PROGRESS trial was likely dependent on high
adherence to biomarker-recommended early discontinuation of
therapy in a setting where most patients received initially appropriate
therapy. In hospitals in which patients with sepsis have a high rate of
resistant pathogens, leading to frequent inappropriate therapy, and
longer durations of therapy, this benefit may be less clear. Still, the
findings are important and clearly demonstrate that in patients with
sepsis, less antibiotic use can equate with more survivors. n
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A New Piece to Help Solve the Interstitial Lung Disease
Diagnostic Puzzle

The diagnostic journey for those with interstitial lung disease
(ILD) is often complex, protracted, and overwhelming, impacting
physical, emotional, and financial domains (1). A delay in
diagnosis ranges between 7 months and 2 years, leading to lost
time in initiating therapies to slow disease progression (1, 2).

Despite significant advances over the past 20 years and the
development of iterative versions of diagnostic guidelines, an
“accurate” diagnosis remains elusive and delayed for many
patients, likely reflecting the complexity of the pathobiology
and similarity of clinical manifestations among many ILDs
(3–5).

The diagnostic evaluation of patients with interstitial
lung abnormalities is comprehensive, relying upon a thorough
history to delineate symptoms, the course of disease, and prior
environmental and pharmacologic exposures that may incite lung
fibrosis, as well as prior or current medical conditions with
pulmonary manifestations. A diagnostic algorithm has been
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established with high-resolution computed tomography (HRCT)
scan as a key element, which has a sensitivity .95% for the
detection of ILD and allows for a degree of correlation between
the radiographic pattern with predicted histopathologic
correlates (e.g., usual interstitial pneumonia [UIP], nonspecific
interstitial pneumonia, organizing pneumonia). Components of
data from the history, physiology, and radiology are like pieces of a
puzzle. Unto themselves the pieces do not provide a distinct
picture, but when placed together, these pieces may provide a more
clear-cut picture and lead to a confident clinical diagnosis.

For patients with ILD in whom a confident specific diagnosis
cannot be made based on their clinical and radiographic
presentation, additional invasive testing is recommended to
more accurately classify the ILD. Specific classification may
inform on an expected disease course and associated comorbidities,
as well as allow for initiation of approved therapies. Surgical
lung biopsy has been the “gold standard” for diagnosis of ILD
but is not without its interpretive limitations, morbidity, and
mortality (6). The histopathologic pattern is not diagnostic of one
disease as histopathology patterns of UIP, nonspecific interstitial
pneumonia, and organizing pneumonia can be present in a variety

of ILDs. As in a puzzle, this piece must be integrated with others to
most accurately diagnosis patients. To augment the diagnostic
accuracy, multidisciplinary discussions with experienced clinicians,
radiologists, and pathologists is recommended (3, 7, 8). However,
implementing this process efficiently into an operational workflow
can be challenging for a busy clinical practice.

In this issue of the Journal, Richeldi and colleagues
(pp. 211–220) report on the use of a genomic classifier (GC) of
lung tissue derived from pooled transbronchial biopsies (9).
Subjects with all 4 Fleischner Society radiographic patterns on
HRCT were enrolled, and the GC was evaluated in its ability to
discriminate a UIP or NOT UIP histopathologic pattern in
comparison to surgical or cryo lung biopsies. In 96 subjects
undergoing both transbronchial biopsy for GC and surgical or
cryobiopsy (9), the GC identified UIP histopathology with a
sensitivity of 60.3 and a specificity 92.1%. When combined with
community-based HRCT scoring, the sensitivity of identifying a
UIP pattern increased from 34% to 79.2% while maintaining a
specificity of 90.6%. The positive predictive value was 93.3% for
the UIP molecular classifier compared with the pathologic
pattern. These findings support the use of the GC as an
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Prior or current medications with pulmonary toxicity
Pulmonary function testing (lung volumes,
   spirometry, and DLCO)
Serologic testing for rheumotologic disease

Detailed history and physical
to assess alternative
causes of ILD:

Probable UIP and indeterminate radiographic patterns may not
adequately characterize the underlying histopathological 
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histopatholgic assessment.

Molecular signature from trans-
bronchial biopsy provides surro-
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Figure 1. The ILD “diagnostic puzzle” incorporates several different lines of data to establish a confident diagnosis. The genomic classifier for UIP appears
to be a piece that may replace histopathology in many cases and hopefully will allow for a more safe and rapid diagnostic process. HRCT=high-resolution
computed tomography; ILD= interstitial lung disease; MDD=multidisciplinary discussion; UIP= usual interstitial pneumonia.
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alternative piece of information to histopathology to address the
“ILD diagnostic puzzle” (Figure 1). This manuscript also
demonstrates consistency in the performance of the GC among
age, sex, and smoking subgroups. Importantly, the molecular
classification of UIP is not diagnostic of a disease. It provides a
molecular surrogate of the underlying lung pathology in much
the same way as a “Typical UIP” radiographic pattern (11)
does when integrating data into the diagnostic decision
matrix. An accurate diagnosis is optimally made after putting all
the other pieces of the puzzle together. For example, the
molecular classifier may not distinguish UIP histopathology in
patients with rheumatoid arthritis or chronic hypersensitivity
pneumonitis from those with idiopathic pulmonary fibrosis;
that decision remains one for the multidisciplinary discussion
team.

In contrast to pursuing surgical lung biopsy, the GC has
several advantages. First, its use may be more generalizable in the
pulmonary community because it is not reliant on access to a
thoracic surgeon and experienced pulmonary pathologists.
Second, the morbidity and mortality of bronchoscopy is reduced
in comparison with surgical or cryobiopsy of the lung. The
utility of the information gained, the study’s performance
characteristics, and the safety of the procedure all appear
favorable for using the GC in the population evaluated
in the current study. However, it is unclear what role the
molecular classifier has in subjects with an HRCT pattern
with features most consistent with an alternative diagnosis.
Based on our recent single-center experience, the GC did
not add to IPF diagnostic confidence, when HRCT scans
were indeterminate or more in keeping with an alternative
diagnosis, and the multidisciplinary discussion likelihood of
IPF was considered low (10). Additionally, false-negative GC
results were more commonly seen when the pathology was
discordant between different lobes. Inasmuch as the cutoff
value for the GC is geared toward enhanced specificity,
approximately 40% patients without “typical” computed
tomography for UIP may require cryobiopsy- or video-assisted
thoracoscopic surgery–derived lung tissue for a confident
diagnosis.

As with any investigation using new technology, additional
questions arise and will need to be explored in future studies.
The evolution of precision medicine may expand future
molecular classifiers to also include noncoding RNAs or retained
introns as a result of alternative splicing. Alternatively, perhaps
refinement of regions of the lung that are sampled, such as
confining the biopsy sites to fibrotic regions using newer
navigational or ultrasound localization techniques, may enhance
the accuracy of the GC for UIP. Perhaps with further research
subsequent molecular classifier versions will identify patients more
likely to have rapidly progressive fibrosis or a response to a specific
medication.

Our ongoing aim for any patient with ILD is an efficient,
safe, and rapid evaluation with an accurate diagnosis. In doing
so, the appropriate treatment and support can be provided.
The Envisia GC appears to be a useful tool toward achieving this
aim. n
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