
EDITORIAL
Complement in Acute Liver Failure: The Right Timing to Give a
Sincere Compliment
he complement system is a system of plasma pro-
Tteins that are part of the innate immune response
and hereby responsible for the regulation of inflammatory
processes.1 It comprises 9 glycoproteins (C1-C9) that are
synthesized in the liver and circulate throughout the blood.
The complement component C5 is a small anaphylatoxin
that is cleaved into C5a and C5b on activation. C5a can bind
to 2 different receptors on the cell surface (ie, C5aR and
C5L2). The activation and function of the complement sys-
tem have been shown to be relevant for many human dis-
eases including blood disorders, such as paroxysmal
nocturnal hemoglobinuria, and renal and hepatic diseases.

Hepatic fibrosis is the common consequence of all chronic
liver diseases that induce inflammation and tissue injury.
When inflammatory cells enter the liver, a wound healing
process and the deposition of extracellular matrix proteins
are initiated, leading to the repair of liver tissue but also the
formation of fibrotic scars. The fact that the complement
system is involved in liver diseases has been known for de-
cades.2 In 2005 Hillebrandt et al.3 identified the gene
encoding complement factor C5 (Hc) as a fibrosis suscepti-
bility gene in genetic analyses of experimental crosses of
inbred mouse lines, with C5-deficient mice being more
fibrosis-resistant than mice with a functional Hc gene.3 They
also showed that high serum levels of C5 were associated
with C5 risk genotypes in humans. C5 receptors are
expressed in different cells of the liver, in particular Kupffer
cells and activated myofibroblasts, linking C5 function to
inflammation and fibrogenesis.4 Besides its role in hepatic
fibrosis, the complement system is also involved in other liver
diseases, such as alcohol-associated liver disease, where it
contributes to pathogenesis across the whole disease spec-
trum from fatty liver disease to acute alcoholic hepatitis and
alcoholic cirrhosis.5 There is also a link between complement
activation and autoimmune hepatitis, indicating an important
functional role of the complement system not only in toxic
but also in immune-mediated and systemic diseases.6

In the present study Kusakabe et al.7 investigated the
potential therapeutic role of C5 inhibition on acute liver
failure in a distinct preclinical murine model. Acute liver
failure represents a life-threatening pathologic condition
with no treatment options for severe cases other than liver
transplantation, and to date the role of the complement
system in acute liver failure has not been defined. Kusakabe
et al7 induced acute liver failure in wild-type and C5-
deficient mice, and as treatment option the authors also
used an anti-C5 antibody. C5-deficiency and antibody
treatment in wild-type mice significantly reduced liver
damage, as demonstrated by preserved Kupffer cells, fewer
infiltrating macrophages, and the repression of hepatic
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proinflammatory genes. Furthermore, better survival was
noted in this model, implying a relevant role of C5 in acute
liver failure. The paper shows nicely that there is a thera-
peutic effect of C5 inhibition in acute liver failure, which
could easily be translated to the clinic, because eculizumab,
a humanized monoclonal antibody to C5, is already licensed
for the treatment of paroxysmal nocturnal hemoglobinuria.8

Currently, there are several clinical studies ongoing
recruiting patients for treatment with eculizumab, including
for liver-related conditions, such as HELLP syndrome or
COVID-19 (hhtps://www.clinicaltrials.gov). Furthermore, it
has recently been demonstrated that the C5a-C5a receptor
(C5aR) axis is crucial in the pathogenesis of severe COVID-
19.9 High C5a plasma levels were found in patients to
correlate with COVID-19 severity, and increased comple-
ment activity was further confirmed by transcriptomic an-
alyses of peripheral blood. These findings indicate that it is
necessary to define the dynamics of complement activation
and its beneficial and deleterious effects in multiple human
diseases. Studies like the current one improve the under-
standing of the roles of the complement system in complex
diseases. Taken together, because of the difficulty of treating
patients with acute liver failure and the lack of success of
recent randomized controlled trials, inhibiting complement
factors should be considered and evaluated in pilot studies.
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