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Important evidence of the oral-lung axis, especially during the

coronavirus pandemic

Dear Authors:

We appreciate the recognition of the importance of our systematic
review that examined the association between periodontitis and
lung diseases, with emphasis on the relationship with pneumonia
(Gomes-Filho et al., 2020). Recently, attention has been given to the
oral-lung axis (Gaeckle et al., 2020), due to the fact that, worldwide,
the oral health of individuals with lung disease is severely underes-
timated. In your letter to the Editor, one of the possible biological
mechanisms connecting periodontitis and pneumonia is empha-
sized: Poor oral hygiene allows heavy loads of bacterial biofilm, a
fundamental factor for both the development of pneumonia and
periodontitis. Dental biofilms are a known reservoir for opportun-
istic respiratory pathogens. The presence of these microorganisms
depends on the subversion of the microbial community, induced by
periodontal dysbiosis (Hajishengallis, 2014, 2015). The stability of
the oral microbiome also depends on salivary flow and the stability

of salivary pH (Rosier et al., 2018). It is not known, however, why the
aspiration of bacteria leads to pulmonary infection in some individu-
als and not in others. It is probably a combination of factors, includ-
ing the inherent virulence of the microbial pathogens, frequency and
volume of the aspirated material, the effectiveness of the airway
defense and pulmonary release mechanisms, comorbidities, and the
individual's immune system. The use of 16S bacterial ribosomal RNA
gene sequencing to characterize the microbiome reveals even more
about the interrelation between the oral microbiota and the lung,
emphasizing that the oral cavity is a reservoir for numerous bacteria,
viruses, and inflammatory molecules (Charlson et al., 2011).
Inflammatory mechanisms allow for biological plausibility
connecting periodontitis and pneumonia (Gaeckle et al., 2020).
Numerous cytokines and hydrolytic enzymes are elevated in the sa-
liva of individuals with periodontitis in comparison with those with-
out the disease. Increased levels of IL-1, IL-6, TNF, and prostaglandin
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FIGURE 1 Biological plausibility mechanism between periodontitis and pulmonary diseases. (Adapted from Gomes Filho, I. S., Passos-
Soares, j. S., Carvalho Filho, P. C., Cruz, s. S., Trindade, S. C., Are Periodontitis and Lung Diseases Associated? (In Portuguese). In: Kahn,
s., Fischer, r. G., Dias, a. T., (Org.). Contemporary Periodontics and Implantodontics. (In Portuguese). 1st.edition. Sdo Paulo: Quintessence
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E2 have been noted in gingival crevicular fluid and saliva, and some
cytokines, such as IL-1p, IL-8, IL-17, IL-18, and MIP-1a, correlate with
the severity of periodontitis. The persistent spread of these mol-
ecules from the inflamed oral cavity to the lung can impact respi-
ratory symptoms, exacerbating lung disease or destroying the lung
parenchyma, in addition to inducing hepatic synthesis of acute phase
proteins (Figure 1). Individuals with periodontitis have high levels of
systemic inflammatory markers, such as C-reactive protein (CRP),
in the same way, that systemic inflammation is also present in lung
diseases with CRP levels correlating inversely with forced expira-
tory volume. Thus, at a time when the world is looking for a way to
control COVID-19 or better understand what factors contribute to
the exacerbation of the hyperinflammatory characteristics of lung
disease related to this disease (Lei Tang et al., 2020), the oral-lung
axis can play an important role, since the mouth and lung are in-
terconnected. Poor oral health may provide additional relevant co-
morbidity that contributes to the progression of COVID-19 severity,
reinforcing the need for further investigations on the oral-lung axis,
including studies with metagenomics, since the current scientific ev-

idence on this topic remains unexplored.
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