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Severe COVID-19 has been associated with many risk fac-
tors including aging and underlying chronic diseases such 
as obesity, diabetes, hypertension, chronic lung disease and 
chronic liver disease [1]. Satapathy et al. demonstrated 
that liver chemistry abnormalities (LCA) including aspar-
tate aminotransferase, alanine aminotransferase, alkaline 
phosphatase and bilirubin were associated with the sever-
ity of COVID-19 [2]. Furthermore, LCA were linked to 
chronic liver disease but not with other risk factors of 
severe COVID-19, indicating chronic liver disease is an 
independent indicator of severe COVID-19. However, 
the mechanisms could be complex as hepatocytes do not 
express ACE2, suggesting direct hepatic injury by the 
virus is minor. We posit that the gut–liver axis could play 
a key role in LCA/chronic liver disease-associated severe 
COVID-19.

The gut–liver axis represents bidirectional interac-
tions between gut microbiota and liver physiology. Whilst 
chronic liver disease can affect gut microbiota composi-
tion, dysregulation of gut microbiota (gut dysbiosis) can 
cause liver inflammation through biliary tract, portal vein 
and systemic circulation [3]. Gut dysbiosis has been associ-
ated with chronic liver disease through promoting inflam-
mation and reducing anti-inflammatory mechanisms [1,3]. 
LCA, an indicator of the extent of hepatic pathogenic 
changes, have been associated with inflammatory status, 
particularly with the cytokine storm in COVID-19 [4].

In COVID-19 patients with chronic liver disease, gut 
microbiota could be highly disturbed. The infections of 
the intestines by SARS-CoV-2 viruses, which are common 
in COVID-19, can directly aggravate pre-existing gut dys-
biosis in chronic liver disease [1]. Gut dysbiosis can result 

in intestinal and hepatic inflammation through transloca-
tion of endotoxins and bacteria due to increased intestinal 
permeability. Endotoxin and bacteria in the liver can acti-
vate Kuffer cells, macrophages and dendritic cells to pro-
duce high levels of proinflammatory cytokines. Recently, 
several studies reported that gut dysbiosis also caused 
proinflammatory types of T cells and B cells in the liver 
[3,5]. In addition, gut dysbiosis reduces the production 
of commensal bacterial metabolites, which have anti-in-
flammatory effects such as butyrate, indole and bile acid 
derivatives [1].

The gut dysbiosis-caused hepatic inflammation together 
with other pathogenic changes caused by SARS-CoV-2 
such as inflammatory cytokines from the lung and local 
blood vessel endothelial cell infections by SARS-CoV-2 
viruses lead to severe COVID-19 and increased mortality. 
Incorporation of the gut–liver axis could better elucidate 
the pathogenesis of chronic liver disease-associated severe 
COVID-19 and have therapeutic implications.
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