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Abstract

Coronavirus causes an outbreak of viral pneumonia that spread throughout
the world. Liver injury is becoming more widely recognized as a component
of the clinical picture of COVID-19 infection. We aimed to review this rela-
tion in a concise way. This review article includes a large number of patients
from both western and eastern countries with no clear difference of liver af-
fection. The more severe and frequent liver injury, the more severe COVID-19
infection. Up to half of patients developed hepatitis with serum ALT eleva-
tion. Both hepatocellular and/or ductular injury were observed as evidenced
by alkaline phosphatase elevation. Increase incidence of morbidity and mor-
tality had been recorded in patients with CLD. Cirrhosis mortality extended
in line with the Child-Turcotte-Pugh class. The incidence of ACLF in CLD
patients with COVID 19 is not clear. There are no significant associations with
the etiology of liver disease and death in cirrhosis. COVID-19 hinders HCV
elimination by 2030. Patients should continue their medications if already
receiving treatment. Patients with occult or resolved HBV and COVID-19
who are receiving immunosuppressive agents should use antiviral therapy to

prevent viral flare-ups.
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1. Introduction

A novel coronavirus designated as SARS-CoV-2, broke out in the city of Wuhan,

China, at the end of 2019, causing the outbreak of viral pneumonia and spread
all over the world [1] [2]; it was named “COVID-19” [3].

Cell Entry:
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Angiotensin-converting enzyme 2 (ACE 2) receptors are used for cell entry [4]
[5]. In the liver, ACE 2 is highly expressed in the endothelial layer of smooth
blood vessels but not in the sinusoidal endothelium, Kupffer cells, or T and B
lymphocytes [6]. Chai et al in 2020 [7] reported more abundance of ACE 2 re-
ceptors in cholangiocytes (59.7%) than hepatocytes (2.6%).

Pathology:

Macrovesicular steatosis was the most common finding. Mild lobe necroin-
flammation, portal inflammation and sinusoidal microthrombi were infrequent.
PCR of liver tissue was positive in 55% of patients tested [8].

Pathogenesis and Pathophysiology:

Liver injury is becoming more widely recognized as a component of the clini-
cal picture of COVID-19 infection. Half of the patients infected with severe
SARS-CoV-2 showed hepatitis with serum ALT elevation [9] [10]. AST/ALT >
1.38 was found to be significantly associated with more severe chest CT findings
and poor prognosis [11]. The more severe and frequent liver injury, the more
severe COVID-19 infection; those with disease progression had a higher frequency
of severe liver injury [12] [13] [14]. FIB-4 had independent and dose-dependent
assimilation with negative outcomes. However, in the hospital FIB-4 had a signifi-
cant prognostic value for poor outcomes in COVID-19 patients [13].

The underlying mechanism of the liver injury is unknown. There is mounting
evidence that dysregulated immune responses are linked to disease pathogenesis
in COVID-19; cytokine storm, defined by significantly elevated plasma levels of
proinflammatory cytokines such as IL-6 and TNF-aq, has been linked to severe
COVID-19 [12] [13] [14] [15]. Direct cell damage by SARS-CoV-2 is also possi-
ble due to the presence of ACE 2 entry receptors in the liver, particularly in bile
duct cells [16]. Antibiotics, antivirals, traditional Chinese medicine, and secondary
bacterial infection, on the other hand, may cause liver damage in COVID-19 pa-
tients [17].

The pharmacologic management of COVID-19 includes liver-specific consid-
erations. Contrary to preclinical studies, Remdesivir is safe and does not affect
liver function tests [18]. Beigel et al [19] reported no aminotransferase elevation
in patients receiving remdesivir; Wang et al. came to the same conclusion [20].
In case of patients with advanced liver disease, close follow-up is needed. Tocili-
zumab use results in minor serum aminotransferase elevations [21]. However,
reports of progressive jaundice necessitating Liver Transplantation (LT) have
been made. Furthermore, its use has been linked to HBV reactivation, and HBV
serology should be part of the pre-treatment workup [22]. The use of corticoste-
roids in IBD patients has been linked to ICU admission, the need for a ventila-
tor, and/or death [23]. Patients with rheumatic diseases and using glucocorticoids
had an increased rate of hospitalization [24]. No need to lower immunosuppres-
sion in patients with autoimmune hepatitis or LT recipients, including the use of
corticoids if necessary [25]. The use of anticoagulant agents revealed no excess
bleeding in cirrhosis-related events and portal vein thrombosis [26]. Anticoagu-

lation may have anti-fibrotic properties [27] and may improve survival in cirr-
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hotic patients [28]. This finding is supported by a multicenter study conducted
in Italy [29].

2. Chronic Liver Disease and Liver Cirrhosis

Patients with Chronic Liver Disease (CLD) and infected with COVID-19 infection
account for less than 1% of reported cases [30] [31]. Lower liver function reserve
is responsible for higher risk of morbidity and mortality in CLD patients. Both
hepatocellular and/or ductular injury were observed in patients with or without
CLD [32]. Singh and Khan [33] study a group of 2780 patients in the United
States. Liver injury was reported in the majority of COVID-19 patients; patients
with preexisting liver disease, particularly cirrhotic patients, having a higher risk
of hospitalization and mortality. Another study, collected by two international
registries in the United Kingdom, included 745 patients from 29 countries, 386
with cirrhosis and 359 without. Higher mortality rate (32%) in patients with
cirrhosis was out of comparison to (8%) mortality rate in those without. Cirrho-
sis mortality extended in line with Child-Turcotte-Pugh class: CTP-A 19%, CTP-B
35%, and CTP-C 51%. Respiratory failure became the main reason of death
(71%). Advanced age and alcoholic liver disease were also risk factors for death.
When cirrhotic patients with CTP-B and C were compared to patients without
liver disease, there was a significant increase in mortality [34]. Other studies re-
ported comparable rates; in Northern Italy (34%) [29] and North America (39%)
[35]. The observed mortality rates in cirrhotic patients with COVID-19 (32%)
far exceeded those previously reported in hospitalized cirrhotic patients with
cirrhosis in the era preceding COVID-19 (5% - 8%) [36] [37]. Alcohol-related
Liver Disease (ALD) increases the risk of death by 1.8 times because the patients
in this study had more severe underlying liver disease; the proportion of ALD
patients without cirrhosis was only 6% compared to 62% in those with NAFLD.
No significant associations with the etiology of liver disease and death in cirrho-
sis. In a multi-center, observational cohort study of adult patients with CLD and
a laboratory-confirmed diagnosis of COVID-19 conducted across 21 institutions
in the United States (US), the overall all-cause mortality was 14%, with 61.7%
having severe COVID-19. Patients who present with diarrhea or nausea/vomiting
were more likely to have severe COVID-19. Alcohol-related Liver Disease (ALD),
decompensated cirrhosis, and hepatocellular carcinoma were the liver-specific
factors associated with an independent risk of higher overall mortality (HCC).
Older age, diabetes, hypertension, chronic obstructive pulmonary disease, and
current smoking are additional factors. There are increased risk of severe COVID-
19 infection in hispanic ethnicity and decompensated cirrhosis [38].

It is not clear if there is an increase in the incidence of ACLF in CLD patients
treated with COVID-19. Ji et al [32] from China reported on a study of 140
consecutive COVID-19 patients with pre-existing CLD, including those with
liver cirrhosis, NAFLD, chronic HBV, and chronic HCV infection. None of them

had liver decompensation when they were admitted. ACLF was found in only
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one CLD patient. In a case report, IL-6 and serum ferritin levels acutely increased,
peaking on the day of death, favoring immune-mediated attacks over direct cy-
totoxic effects. Another possible cause, hypoxic hepatitis, was reported in 2.5%
of ICU patients [39]. Acute hepatic decompensation occurred in 179 (46%) of
cirrhotic patients, with 21% having no respiratory symptoms; 89 (50%) of those
with hepatic decompensation had ACLF [34].

3. Impact

COVID-19 not only impacts morbidity and mortality but also affects hepatitis
elimination, with only 10 years remaining to meet the Global Health Sector
Strategy targets by 2030 [40]. No one can anticipate the full impact of postpon-
ing hepatitis elimination programs. However, Blach ef al [41] used mathemati-
cal models to assess the potential impact of programmatic delays on hepatitis
disease burden and mortality. It was found that one-year delay in HCV pro-
grams could result in increased HCV morbidity and mortality. Also, a one-year
pause in HCV elimination programs could result in 72,300 extra liver-related
deaths and 44,800 extra liver cancers worldwide. The majority of excess deaths
would occur in the lower middle and upper-income brackets. In Egypt, COVID-19
negatively affects the HCV screening program. All ongoing screening packages
such as screening of children, pregnant women, foreigners dwelling in Egypt,
and prisoners have been halted in March 2020, and the quantity of MoHP affi-
liated HCV remedy and cirrhosis follow-up units running regularly decreased by
extra than 75%. In Egypt, access to treatment and care has been impacted.
MoHP-sponsored HCV management centers have experienced a 50% reduction
in new patients and monthly visits. Also, there are temporary suspended screen-

ing programs (unpublished data provided by Professor Imam Waked H).

4. Management

Patients with chronic HCV and chronic HBV should continue treatment if al-
ready receiving treatment. In addition to standard of care, use telemedicine/local
laboratory testing for follow-up visits. Send follow up prescriptions by mail to
patients with CLD and cirrhotic patients. In patients without COVID-19, treat-
ment for HCV and HBV should be initiated according to the guidelines [42]
[43]; in patients with COVID-19, treatment for HCV and HBV should be de-
layed. If there is a flare-up, antiviral therapy should be started on a case-by-case
basis. Patients with occult or resolved HBV and COVID-19 who are receiving
corticosteroids, tocilizumab, or other immunosuppressive agents should receive
antiviral therapy to prevent viral flare-ups. All patients with cirrhosis who be-
come infected with COVID-19 should be admitted as soon as possible and ma-
naged in a non-COVID-19 ward. Patients with hepatic decompensation or
ACLF should offer a priority for SARS-CoV-2 testing [44]. Naturally, all cirr-
hotic patients should be immunized against Streptococcus pneumonia and in-
fluenza [25]. Also, hepatic patients should offer a priority for COVID-19 vacci-
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nation whenever possible to reduce the incidence of morbidity and mortality.
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