
EDITORIAL
Neutrophil Extracellular Traps Enhance Liver Inflammation
and Fibrin Deposition in Fulminant Viral Hepatitis
ulminant viral hepatitis remains a rare but devas-
Ftating illness that may culminate in acute liver fail-
ure and the need for liver transplantation. Viral hepatitis is
the most common cause of acute liver failure in developing
countries, where access to liver transplantation is limited.1

Certain populations, including immunosuppressed patients
and pregnant women, are at increased risk of developing
liver failure related to infection with particular viruses,
including herpes simplex virus and hepatitis E virus. Given
the limited access to liver transplantation in developing
countries and persistent organ shortages worldwide,2

elucidating the pathophysiology of fulminant viral hepati-
tis is critical in devising novel therapeutics to prevent acute
liver failure and avoid the need for liver transplantation. The
study by Li et al3 proposed a mechanism whereby expres-
sion of fibrinogen-like protein 2 (Fgl2) by neutrophils in the
setting of fulminant viral hepatitis enhances formation of
neutrophil extracellular traps through an autophagy-based
mechanism. They found that neutrophil extracellular traps
exacerbated fulminant viral hepatitis in a mouse model of
murine hepatitis virus strain-3 infection by enhancing
intrahepatic fibrin deposition and inflammation.

Neutrophil extracellular traps comprise a framework of
extracellular decondensed nuclear DNA that is expelled by a
neutrophil and subsequently binds to a variety of nuclear
and granular proteins, some of which have antimicrobial
properties.4 Neutrophil extracellular traps are thrombo-
genic structures that also contribute to immune defense by
binding and neutralizing pathogens. Although other immune
cells, such as T cells and natural killer cells, are implicated in
the pathogenesis of viral hepatitis, the role of neutrophils
and neutrophil extracellular traps in human viral hepatitis
is not well established. CD8 T-cell responses have been
implicated in the pathogenesis of acute liver failure owing to
many hepatotrophic viruses, including hepatitis A and E.5,6

Similarly, lysis of infected hepatocytes mediated by the
cytotoxic T-cell response is a significant driver of fulminant
hepatitis B virus infection.7 Recent studies in a murine
model of hepatitis B virus showed that neutrophil depletion
does not impact the recruitment of cytotoxic T cells, but
does ameliorate liver damage by decreasing the recruitment
of antigen-nonspecific cells into the liver, which amplify and
perpetuate the T-cell–mediated inflammatory response.8

Neutrophils similarly have been implicated in exacerbation
of hepatitis resulting from adenoviral infection.9,10 These
recent studies, in conjunction with this study by Li et al,3

showed a multifaceted and previously overlooked role of
neutrophils in the pathogenesis of fulminant viral hepatitis.
Thus, neutrophils constitute a potential therapeutic target
Cellular and Molecular Gastroenterology and Hepatology 2022;14:1172
that may curtail hepatotoxicity while circumventing the
T-cell–driven immune response to the virus.

Li et al3 studied a mouse model of fulminant viral hep-
atitis, but its applicability to human disease is unclear, in
part because of the significant heterogeneity that charac-
terizes the human viral hepatitis syndromes and pathogens.
As noted earlier, recent studies have shown that neutrophil
depletion decreases liver damage in a murine model of
hepatitis B virus infection.7 Interestingly, Li et al3 observed
minimal change after neutrophil depletion in their murine
model of fulminant viral hepatitis, which likely was owing at
least in part to differences in the models of viral hepatitis
used. These discrepant findings suggest a nuanced, context-
specific role of neutrophils in the pathogenesis of viral
hepatitis syndromes and the need for disease-specific
studies of each hepatotrophic virus.

Li et al3 proposed that neutrophil extracellular traps
enhance intrahepatic fibrin deposition, which characterizes
fulminant hepatitis through Fgl2 activation. Fgl2 converts
prothrombin to thrombin and thereby contributes to fibrin
deposition.11 Fgl2 deficiency has been shown previously to
improve survival in murine models of fulminant hepatitis,12

thereby confirming the role of intrahepatic fibrin deposition
in its progression. Although previous studies have focused
on Fgl2 production by liver sinusoidal endothelial cells,13 Li
et al3 here found that Fgl2 expression by neutrophils is
critical in promoting neutrophil extracellular trap formation.
They collected peripheral neutrophils from patients with
acute liver injury/acute liver failure resulting from hepatitis
B virus infection and found a significant increase in
messenger RNA levels of Fgl2, suggesting a direct impact of
hepatitis B virus on neutrophil populations. Li et al3

postulated that Fgl2-induced neutrophil extracellular trap
formation also contributes to the systemic coagulopathy
seen in acute liver injury/acute liver failure resulting from
hepatitis B virus infection. The thrombogenic impact of
neutrophil extracellular traps on the microenvironment in
the liver in the setting of the systemic coagulopathy that
characterizes acute liver failure is a complex and interesting
dichotomy that merits further study.

Overall, this article provides helpful big-picture insights
into the role of neutrophils and neutrophil extracellular
traps in promoting intrahepatic fibrin deposition, which is a
known contributor to the pathogenesis of acute liver failure.
We look forward to more nuanced studies that clarify the
interaction of neutrophils and neutrophil extracellular traps
with other immune cell populations and the role of neu-
trophils in the pathogenesis of individual viral hepatitis
syndrome.
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