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The COVID-19 pandemic, caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2),
resulted in the rapid infection of millions of people
worldwide. The initial symptoms of COVID-19 were
confined to the respiratory system, but soon the ef-
fects on other organs became apparent. The onset of
severe complications—such as neurological disorders,
rapid gastrointestinal disease, cardiopulmonary edema,
liver damage, and kidney damage—emphasizes the
profound and complex nature of the disease.1 The
widespread multi-organ damage seen in patients with
COVID-19 can be partly explained by the extensive
distribution of SARS-CoV-2 receptors throughout
different tissues and organs. Angiotensin-converting
enzyme 2 (ACE2) is the main receptor for SARS-
CoV-2, enabling the virus to enter host cells. ACE2
is highly expressed not only in the respiratory tract
but also in the cardiovascular system, gastrointestinal
tract, kidneys, liver, and central nervous system.2,3

The liver is vulnerable to COVID-19 through
direct infection of hepatocytes and cholangiocytes via
ACE2 receptors, causing cellular damage. Addition-
ally, the virus triggers the systemic inflammatory
response, with elevated pro-inflammatory cytokines
(e.g., IL-6, TNF-α), which can worsen liver injury
through immune-mediated mechanisms and micro-
vascular thrombosis.4 Hypoxic injury from severe
respiratory distress further affects liver function.
Initial COVID-19 data suggest that both healthy in-
dividuals and those with pre-existing liver conditions
infected with SARS-CoV-2 show abnormal liver
function tests (LFTs), indicating that the virus may
directly contribute to liver damage. In general, the
mechanism by which SARS-CoV-2 infects hepato-
cytes is still unclear, and interestingly, the degree of
liver damage is related to the severity of COVID-19
infection.

In a recent issue of eBioMedicine, Chen and col-
leagues presented clinical evidence of liver infection
with SARS-CoV-2 and proposed assessing fluctuations
in serum albumin concentration as a potential method
for evaluating the risk of death in patients with
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COVID-19.5 Specifically, they detected viral S and N
proteins in the livers of diseased and severely infec-
ted patients with COVID-19 but not in moderately
infected patients. They combined immunohisto-
chemistry staining with spatial transcriptomics and
identified hepatocytes and erythroid cells in hepatic
sinusoids as the major cells affected by SARS-CoV-2
(Fig. 1). Surprisingly, ACE2 was not detected in he-
patocytes, indicating the involvement of other re-
ceptors, such as ASGR1, for the entry of the virus.
However, substantial evidence is required to support
this mode of entry. Furthermore, T-cell enrichment
was observed in surviving severe patients. Interest-
ingly, more CD3+ cells were observed adjacent to
viral-positive cells in surviving severe patients, but
not in deceased patients, indicating the role of T
cells in intrahepatic virus clearance. Moreover,
increased apoptosis, an overall decrease in transcrip-
tion, and a decrease in albumin concentration were
observed in the livers of diseased patients. A retro-
spective study of albumin levels in deceased patients
confirmed its decline, while in hospitalized patients,
albumin recovery was linked to clinical improvement.
Conversely, a decrease or low serum albumin con-
centrations were associated with a higher risk of
death.

These findings suggest that downregulated serum
albumin expression could serve as a potential indi-
cator of liver involvement in SARS-CoV-2 infection.
Although the recent study by Chen and colleagues
has shed much-needed light on the clinical evidence
for liver infection of SARS-CoV-2, the mechanism of
liver infection remains unanswered. While the study
suggests that serum albumin levels can be used to
assess mortality risk, it does not provide clear
guidelines or thresholds for clinical practice. A key
factor in the severity of COVID-19 is the dysregu-
lated immune response, which triggers a cytokine
storm. While cytokines are meant to defend the host
against infection, their overproduction and uncon-
trolled release could worsen the condition. Addition-
ally, pre-existing liver conditions and co-infections
with other viruses could exacerbate liver injury,
leading to a worse prognosis.6 Therefore, future
research is required to ascertain the mechanism of
virus infection and T-cell activation for better clinical
management of long-term hepatic consequences of
COVID-19.
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Fig. 1: SARS-CoV-2 infection impairs liver function.
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