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Commentary: Lung cancer and
dysbiosis: Debugging the studies
for the future
Microbiota associated carcinogenesis: DNA dam-
age and immune modulation by the pathogens. Im-
age reproduced with permission from Mao et al.1

CENTRAL MESSAGE

The lung microbiome has enor-
mous ramifications for lung can-
cer if we can avoid specimen
contamination, harmonize
computational techniques, and
uncover dysbiotic mechanisms
for cancer promotion.
Harvey I. Pass, MD

Thoracic oncologists have enough on their collective mind
trying to remember genomic or epigenomic targets for lung
cancer, the newest checkpoint molecule to neutralize, or
some immunologic phenomenon of the tumor microenvi-
ronment that explains progressors from nonprogressors
after resection. As detailed by Patnaik and colleagues,2

we must now recognize that the mucosal lined upper and
lower airway has a microbiome that is not only involved
with chronic obstructive pulmonary disease3 and tubercu-
losis,4,5 but also may play a crucial part as a promoter of
lung cancer.1,6-9 These investigators used archived saliva,
tumor, lung cancer tissue, and matching lung from
different specimen banks to classify the bacteria involved
in the lung cancer microbiome (LCM). Using state of the
art multiomic next-generation sequencing platforms, they
report a dysbiotic signature and associated pathways with
lung cancer recurrence. Their studies add credibility to
the hypothesis that microaspiration influences the LCM
because bronchoalveolar lavages (BALs) with high amylase
levels had bacteria very similar to those seen in saliva, vali-
date previous studies regarding the abundance as well as the
diversity of bacteria at different sites in the LCM, and pre-
sent a novel 19-genera signature that predicted recurrence
with an accuracy of 89%! Phenomenal work. But don’t
think about novel trials with antibiotics yet. Here’s why.

The study of the LCM is in its infancy, and the rules of the
game have not been standardized. The study cohorts are as
varied as the number of publications: some studies compare
microbiome differences between lung cancer populations
and healthy individuals using BALs, brushes, and saliva10

whereas others use paired involved/uninvolved BALs
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from patients with documented lung cancer.11 A minority,
including the present study, used lung cancer tissue and
matching resected lung.6,9 Thus far, there is no consensus
as to which species constitute the LCM and reminds one
of the difficulties in validating gene expression signatures
for diagnosis or prognosis.

Quality controls regarding the baseline level of bacterial
diversity and abundance under sterile conditions are
lacking, but guidelines are available.12 Remember the sim-
ian virus 40 studies and mesothelioma?13 Specimen
handling could result in contamination with nonpathogenic
bacteria at any point in this experiment. Are the patients in-
tubated for the BALs? Was the scope at any time exposed to
the supraglottic area? The same problems are magnified
when trying to explore the local; that is, tissue microbiome,
as opposed to the mucosal airway microbiome. How was
the tissue handled? Did it go to pathology and then get
distributed or was it harvested, cut, and placed in sterile
vials at the operating table? Were the instruments at the ta-
ble dipped in DNAase free water and subjected to the same
next-generation sequencing and transcriptomic analyses to
document the baseline level of contamination?

Reading the article impresses the reader with the compli-
cated bioinformatics, which can make interpretation of the
data difficult. Despite other investigators using these same
techniques, a uniform approach for the bioinformatic ana-
lyses of microbiome data in the literature is missing.
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Modeling and interpretation of the data for these studies re-
quires consensus amongst expert computational biologists
and these techniques are ever-changing due to advances in
artificial intelligence.14,15

The only way we are going to gain confidence in these
studies is for surgeons (assuming the role of the sterility
police) get involved with prospective collection of these
specimens. Ideally, this is performed at the time of resection
for lung cancer: intubate the patient, do the BAL DNAase
free control through the bronchoscope, perform the BAL
on the uninvolved side first (think about using the double
lumen!), and finally take on the involved side. Harvest the
upper airway microbiome with a Yankauer sucker while
its isolated by the endotracheal tube from the lower airway.
A small piece of tumor and matching lung should be
immediately procured at the operating table, put it in a ster-
ile vial, then snap-frozen in liquid nitrogen future sterile
DNA/RNA extraction.

Finally, we needmore mechanistic11 and in vivo studies16

that will help us validate that a specific bug or its toxins
affect the local microenvironment to promote lung cancer.
Once these preclinical models give insights into
microbiome-influenced pathways to target, novel treatment
or prevention strategies may be possible. Then maybe we
can think about antibiotics.
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