Gut Dysbiosis
Could Be a Major
Factor for the
Effects of Low-
Grade
Endotoxemia in
COVID-19
Comment on:
Low-Grade
Endotoxemia and
Thrombosis in
COVID-19

Jiezhong Chen, PhD! and Luis Vitetta, MD, PhD'?

Clinical and Translational Gastroenterology 2022;13:
e00440. https://doi.org/10.14309/ctg.0000000000000440

The intestinal microbiota plays a funda-
mental role in human health, particularly in
immune system development and main-
tenance. Commensal bacteria and their
metabolites not only promote immune re-
sponses but also provide anti-inflammatory
mechanisms, establishing a strong but
well-balanced immune system (1). There-
fore, dysregulation of gut microbiota (gut
dysbiosis) progresses inflammation and
inflammation-associated diseases. Current
evidence shows that gut dysbiosis is common
in coronavirus disease 2019 (COVID-19)
and is regarded as a major pathogenic
factor of the disease (2). Gut dysbiosis can
be caused by both SARS-CoV-2 infections
and pre-existing chronic diseases, which are
risk factors for severe COVID-19. Gut dys-
biosis in COVID-19 is characterized by
increased opportunistic bacteria such as
those from the Ruminococcus species and
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decreased commensal bacteria such as
Faecalibacterium prausnitzii, which is an
important butyrogenic microbe in the
large intestine. Butyrate is known to have
anti-inflammatory effects through vari-
ous mechanisms such as activation of reg-
ulatory T cells and inhibition of multiple
signaling pathways (2). Therefore, gut dys-
biosis not only causes proinflammatory
effects but also reduces anti-inflammatory
mechanisms.

Oliva et al. presented that the blood levels
of lipopolysaccharides (LPS) were increased
in patients with COVID-19 and correlated
with increased gut permeability, indicated by
higher zonulin levels (3). The increased levels
of LPS contributed to the hyperinflammation
and thrombosis, 2 characteristics of severe
COVID-19. We posit that gut dysbiosis is one
of the major causes for the detrimental effects
of LPS endotoxemia in COVID-19; gut dys-
biosis not only increases blood levels of LPS
but also potentiates the effects of LPS.

Gut dysbiosis disrupts gut barrier func-
tionality, which greatly contributes to LPS
translocation into the intestinal mucosa and
its accumulation in the systemic circulation.
Commensal bacteria maintain gut barriers
through multiple mechanisms including
maintaining tight junction integrity, mucus
production, and secretion of antimicrobial
peptides to prevent the translocations of LPS
and bacteria from the gut lumen into the
mucosa and thence the circulation (4). In gut
dysbiosis, the intestinal tight junction is dis-
rupted, allowing the translocation of LPS and
bacteria into the circulation and extra-
intestinal organs. Many commensal bacterial
metabolites are important in maintaining gut
barrier integrity, and decreased metabolites in
gut dysbiosis cause gut barrier disruption (4).

Anti-inflammatory effects of bacterial
metabolites could be important for LPS-
caused detrimental effects. An animal study
reported that butyrate reduced the LPS/TLR4/
NF-«kB proinflammatory signaling pathway
(5). Gut dysbiosis could also disturb bile acid
metabolism, with decreased production of
secondary bile acids and their derivatives.
Secondary bile acids have a strong anti-
pathobiont effect and thus are important for
the homeostasis of gut microbes. Several de-
rivatives of secondary bile acids, such as
3-oxolithocholic acid, isoallolithocholic acid,
and isodeoxycholic acid, can activate
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regulatory T cells exerting anti-inflammatory
effects (2). Tryptophan is decomposed by
bacterial tryptophanase into indole, which has
been demonstrated to have an anti-in-
flammatory effect. Reduced counteraction to
LPS-induced detrimental effects by these
commensal bacterial metabolites could allow
low endotoxemia to progress to disease se-
verity. Further understanding of gut dysbiosis
in LPS-caused inflammation and thrombosis
in COVID-19 could be valuable for the ef-
fective treatment of the disease.
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