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COVID-19 and the liver: overview

Mona Amin

On 12 March 2020, the WHO declared that the coronavirus disease 2019 (COVID-19) constitutes a pandemic. Cases \
of liver damage or dysfunction (mainly characterized by moderately elevated serum aspartate aminotransferase levels)

have been reported among patients with COVID-19. However, it is currently uncertain whether the COVID-19 related liver
damage/dysfunction is due mainly to the viral infection by itself or other coexisting conditions, such as the use of potentially
hepatotoxic medications and the coexistence of systemic inflammatory response, respiratory distress syndrome-induced
hypoxia, and multiple organ dysfunction. Individuals at high risk for severe COVID-19 are typical of older age and/or present
with comorbid conditions such as diabetes, cardiovascular disease, and hypertension. This is also the same profile for
those at increased risk for unrecognized underlying liver disease, especially nonalcohalic fatty liver disease. This could make
them more susceptible to liver injury from the virus, medications used in supportive management, or hypoxia. So the aim of
this review was to illustrate the clinical implications of COVID-19 on the liver in healthy and diseased states as well as the
implications of common liver disorders on the outcome of COVID-19. Eur J Gastroenterol Hepatol XXX: 00-00
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Introduction

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), the pathogen of 2019 novel coronavirus
disease (COVID-19), has posed a serious threat to global
public health. The WHO has declared the outbreak of
SARS-CoV-2 infection an international public health
emergency. Lung lesions have been considered as the major
damage caused by SARS-CoV-2 infection. However, liver
injury has also been reported to occur during the course of
the disease in severe cases [1].

One study in China showed that up to half of people
with the new coronavirus, named SARS-CoV-2, had liver
dysfunction at some point during their illness. It is not
clear if the reason lay with the virus or the strong medica-
tions used to fight it. Also unclear is if COVID-19 makes
existing liver disease worse [2].

Liver injury is associated with COVID-19 infection

Respiratory symptoms are the most common presenta-
tion, but they are not the only early signs of COVID-19.
Diarrhea, nausea, vomiting, and abdominal pain were well
documented and often preceded respiratory symptoms [3].

A recently published study also indicates that COVID-
19 was detected in the stool of over 50% of infected
hospitalized patients. Investigators found that the lam-
ina propria of the stomach, duodenum, and rectum was
edematous with infiltrating plasma cells and lymphocytes
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[4]. Viral host receptor angiotensin-converting enzyme
2 (ACE2) and viral nucleocapsid protein stained posi-
tive in specimens, making gastrointestinal infection with
COVID-19 - and fecal-oral transmission — likely. Fecal
shedding of viral RNA was also found in 20% of patients
with COVID-19, despite real-time reverse transcriptase
PCR testing from two sequential respiratory tract spec-
imens collected at least 24 h apart being negative. These
results have a clear impact regarding transmission precau-
tions, especially in hospitalized patients [4].

A number of studies have shown that liver injury
occurred in patients with SARS, which was mainly mani-
fested in the mild and moderate elevation of alanine ami-
notransferase (ALT) and/or aspartate aminotransferase
(AST) during the early stage of the disease. Some patients
had decreased serum albumin and increased serum biliru-
bin levels [5,6]. The severe cases were more likely to have
severe liver injury compared to mild cases [1,7].

Recent studies on COVID-19 have shown that the inci-
dence of liver injury ranged from 14.8 to 53%, mainly
indicated by abnormal ALT/AST levels accompanied
by slightly elevated bilirubin levels [8,9]. The albumin
is decreased in severe cases and the level of albumin is
around 26.3-30.9¢g/L [10].

A recent study of nearly 1100 Chinese patients, Guan
et al. documented that elevated serum AST levels were
observed in nearly 18% of patients with non-severe
COVID-19 disease and in approximately 56% of patients
with severe COVID-19 disease [11]. Moreover, in that
study, elevated serum levels of ALT were also observed in
nearly 20% of patients with nonsevere COVID-19 disease
and in approximately 28 % of patients with severe COVID
disease [11].

In death cases of COVID-19, the incidence of liver
injury might reach as high as 58.06 and 78 % [12,13]. One
study reported that serum ALT and AST levels increased
up to 7590 and 1445 U/L, respectively, in a patient with
severe COVID-19 [10].
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In a different retrospective cohort of 28 cancer patients
admitted for COVID-19 infection across three hospitals in
Wuhan, China, receipt of cancer therapy within 14 days
was associated with a substantially higher risk of mortal-
ity [22]. Collectively, these studies raise the possibility that
patients with cancer may be more susceptible to severe
COVID-19 infection than the general population [21,22].

Data on COVID-19 in liver transplant patients are scarce.
Whether liver transplant recipients are more susceptible to
SARS-CoV-2 infection is a matter of concern, but so far
there have been no specific recommendations from major
societies. A case series from Italy showed that children who
had received liver transplants, despite being immunosup-
pressed, were not at increased risk of severe pulmonary dis-
ease compared with the general population [23].

Post-transplant metabolic complications (e.g. arterial
hypertension, chronic renal insufficiency, diabetes, hyperlipi-
demia, and weight gain) might outweigh immunosuppres-
sion as a risk factor for the development of severe COVID-19
disease in patients who have received liver transplants, in
line with data from China, which suggest that comorbidities
are associated with a worse prognosis [11].

In keeping with clinical insights from the American
Association for the Study of Liver Diseases, immunosup-
pression should not be reduced or stopped in asympto-
matic liver transplant recipients [24].

Summary of the published data on COVID-19 illustrat-
ing the effects on the liver is shown in Table 1.

In conclusion, individuals with severe forms of COVID-
19 tend to develop important alterations of liver enzymes
and to have changes of coagulative and fibrinolytic path-
way profile, due to the innate immune response against the
virus. Further studies are needed to better investigate the
causes of liver injury in patients with COVID-19 and the
effect of treatment for COVID-19 on the liver.
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