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Abstract

The recent pandemic disease coronaviruses which 
spread universally are extremely pathogens for humans. It 
involved critical respiratory syndrome cause, extra-pulmo-
nary manifestations, and in some times cause death as a 
result of massive alveolar damage and progressive respira-
tory failure.

Patients with any disease of the liver are prone to be 
more susceptible to coronaviruses because of their lack of 
immunity. Angiotensin-converting enzyme2 protein pres-
ents in cholangiocytes indicating that coronaviruses can 
bind to it to enter target cells and dysregulated the liver 
function. Therefore, the liver is considering a likely target 
for any infection. Patients with liver disease require special 
care during coronaviruses crisis for other complications. 
So this review aimed to illustrate how hepatic patient are 
prone to respiratory syndrome coronavirus and the care of 
them.
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Introduction

Coronaviruses are significant pathogens for humans. Coro-
navirus is a subfamily of Coronavirinae in the family of Corona-
viridae and the order Nidovirales. Coronavirinae includes α−/
β−/γ− and δ-CoV, α, and β-CoV are mammals infection, while 
γ- and δ-CoV infect birds, their genome is characteristic by a 
single-stranded positive-sense RNA [1].

A six CoVs, α-CoVs as HCoV-229E, HCoV-NL63, β-CoVs HCoV-
HKU1, and HCoV-OC43 have been identified as the human virus 
can cause respiratory symptoms to resemble the common cold. 
Whereas the last β, SARS and MERS coronavirus are involved in 
fatal respiratory tract infections [2].

The new coronavirus which belongs to β-coronaviruses ac-
cording to its genome analysis resembles beta-coronaviruses, 
SARS and MERS Coronavirus [3], can also infect the respiratory 
tract and cause pneumonia, but the symptoms are minor as 
compared to both SARS and MERS Coronavirus [4].

China, Italy, and all over the world were affected by the new 
coronavirus; they have a high rate of infection, positive for se-
vere acute respiratory syndrome coronavirus. The main symp-
toms of this pandemic virus are varied from Fever; dry cough 
(Huang et al., 2020), some patients have shortness of breath, 
aches, nasal congestion, sore throat, anosmia, ageusia, and may 

Abbreviations: ACE2: Angiotensin-Converting Enzyme2, CoVs: 
Coronaviruses, IL: Interleukin, TNF-α: Tumor Necrosis Factor 
Alpha. 
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have nausea, vomiting, and diarrhea [5]. The pandemic virus 
in some cases cause death by 3% [6], the death may be due to 
massive alveolar injury and advanced respiratory disorder [6].

The liver is the main organ of the body, it found amongst 
portal and systemic circulation. It is continuously exposed to 
various antigens, viruses, and or bacteria so, liver damage can 
be caused by multitudinous factors [7]. Liver diseases, chronic 
viral hepatitis, non-alcoholic fatty liver, and alcohol-related liver 
disease represent a major disease burden globally; patients 
with any disease of the liver are prone SARS-CoV-2 because of 
their lack of immunity [8], Vice versa, people with COVID-19 are 
susceptible to have liver failure as a result of immune cytokine 
storm and pneumonia-associated hypoxia [8,9]. 

In a study by [10] they noticed that some patients in the 
intensive care division with COVID-19 had higher activity liver 
enzymes alanine aminotransferase (ALT) and spartate Amin-
otransferase (AST). Also, [11,12] reported that there are a num-
ber of patients infected with 2019-nCoV and had a various de-
grees of liver function abnormality, and the incidence of liver 
injury ranged from 14.8% to 78%, ALT and AST respectively, for 
example, one patient with coronavirus shoed an incredible in-
crement in both ALT and AST (7590 and 1445 U/L) respectively. 
The elevation of the activities of these enzymes might be a di-
rect virus-induced cytopathic influence or immune-inflamma-
tory damage or both of them [13]. SARS-CoV-2 can binds to the 
Angiotensin-Converting Enzyme 2 (ACE2) receptor to enter its 
target cells. A significant expression of ACE2 in cholangiocytes 
by 59.7% of cells has been noticed in a study by Musa, (2020) 
that may explain the reason for viral appearance in the feces as 
compared to hepatocytes with only 2.6% expression in its cells 
suggesting that SARS-CoV-2 might bind to ACE2- cholangiocytes 
and dysregulated liver function [9]. SARS-CoV-2 is a single, pos-
itive-stranded RNA that can replicate by a virally-encoded RNA-
dependent RNA polymerase. SARS-CoV-2 is internalized into the 
target cells through ACE2, which acts as a functional receptor 
and binds to it [14]. ACE2 is present in both of biliary and liver 
epithelial cells; hence, the liver is considered the main target 
for infection [11].

Angiotensin-converting enzyme2, protein presents in abun-
dance on lung alveolar epithelial cells and enterocytes of the 
small intestine, is consider the cell receptor for SARS-CoV and 
regulates both human-to-human and the cross-species trans-
mission; it has been isolated from the fluid of bronchoalveolar 
of patients with COVID-19. The virus S-glycoprotein can attach 
to the ACE2 receptor on the surface of human cells that confirm 
that SARS-CoV2 uses the same entry receptor as SARS-CoV [2]. 
Also, ACE2 receptor expression is enriched in cholangiocytes 
[11], indicating that SARS-CoV-2 can directly bind to ACE2 and 
dysregulated the liver function. Moreover, ACE2 has been ex-
pressed in the oral and epithelial cells, that confirm the high-
risk route of 2019-nCov infection via the oral route, also ACE2 
expression occur in the colon, myocardial cells, kidney proximal 
tubule, and bladder urothelial cells [15]. Macrophages Kupffer 
cells were found in abundance in the liver, which considers 
the potent cytokine creator. The damaged of the liver plays a 
critical role in the COVID-19 result, obese and NAFLD patients 
have been associated with increased production of TNF-α by 
adipose cells and Kupffer cells [16]. The impaired immunity, the 
imbalance between inflammation-promoting macrophages, 
inflammation-suppressing and the deformation of macrophage 
influence progression of COVID-19 [17]. In a study by Yeo et al., 
they stated that 2-10% of patients with COVID-19 was detected 

in stool and blood [17], this confirms the probability of the virus 
occurs in the liver via binding with ACE2 receptor to enter target 
tissue to reproduce and infect the respiratory tract [18]. Lym-
phopenia and CRP levels were associated with liver damage; 
inflammatory cytokine may be the main mechanism of this al-
teration, few plasma cytokines and chemokines were observed 
ascended in COVID-19 patients, including IL-1, IL-2, IL-4, IL-7, 
IL-10, IL-12, IL-13, IL-17, GCSF, macrophage colony-stimulating 
factor, IP-10, MCP-1, MIP-1α, hepatocyte growth factor, IFN-γ, 
and TNF-α [2].

Patients with hepatic disease in COVID-19 have more prompt-
ing of coagulation and fibrinolytic pathways, platelet counts, in-
crease neutrophil number and neutrophil to lymphocyte ratio, 
also, have an increment of serum ferritin [19].

Then, when membrane fusion, the genome RNA of the viral is 
liberated in the cytoplasm, in addition, the uncoated RNA trans-
lates two types of polyproteins, pp1a and pp1ab, that encode a 
non-structural protein, and take shape replication-transcription 
complex (RTC) in a double-membrane vesicle. Continuously RTC 
proliferates and synthesizes a nested set of subgenomic RNAs 
so as to encode accessory and structural proteins [2]. Also, the 
altitude standards of positive end-expiratory pressure can lead 
to hepatic congestion through rising right atrial pressure and 
impeding venous return.

Care of patients with liver disease 

 The current pandemic requires a high allocation of health-
care resources which may negatively affect the care of patients 
with chronic liver disease that continue to require medical at-
tention.

It is necessary when approved drugs for COVID-19 to keep 
in mind the drug-interactions that may occur to patients with 
chronic liver disease [20].

Remdesivir has been studied in vitro against SARS-CoV-2, it 
showed that remdesivir can act as an adenosine-analog that in-
duces RNA chain termination and was developed as an antiviral 
agent against Ebola [21]. In studies in healthy peoples and pa-
tients were infected by Ebola, their serum resulted in mild-to-
moderate elevations in AST, ALT, or both, it also were observed 
of patients with severe COVID-19. However, considering the fre-
quency of the liver disorder in COVID-19 patients, the imputa-
tion of hepatotoxicity to remdesivir or the underlying disease is 
challenging. Nevertheless, the side-effect profile and safety of 
remdesivir in COVID-19 patients demand a suitable assessment 
in placebo-planned trials [22].

Other drugs also currently under evaluation include chlo-
roquine phosphate or hydroxychloroquine [23]. Chloroquine 
has shown antiviral efficacy against SARS-CoV-2 in vitro as it 
interferes with the ACE2-receptors mediated endocytosis [24]. 
Hydroxychloroquine treatment did not cause the alteration of 
serum ALT and has little liver toxicity. It should be controlled 
to patients with immunosuppressive drugs. moreover, cy-
closporine, tacrolimus, sirolimus or everolimus also should be 
control [24].

Immunosuppression protects immunopathology, which con-
tributes to lung damage in severe cases. which may cause as 
a result of a macrophage activation syndrome that may distin-
guish by the increment of inflammatory cytokine and may cause 
multi-organ failure [25,26].

Both acetaminophen and non-steroidal anti-inflammatory 
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drug should also monitor in overdose in cirrhosis patients and 
portal hypertension [27].

Locoregional and immune-checkpoint inhibitor treatment in 
cancer liver shouldn’t take, a reduced dose of kinase inhibitors 
in non-severe COVID-19 should be discussed according to ev-
eryone [20].

Conclusion 

Hepatic injury is a common condition among hospitalized 
patients with COVID-19 and it is associated with a higher risk 
of in-hospital mortality. While the information on hepatic dam-
age in patients smitten by COVID-19 needs additional research. 
2019-nCoV infections trigger global changes in a broad array of 
cytokines, somewhat of these cytokines could be biomarkers of 
disease severity of 2019-nCoV infections. Liver damage may be 
directly through the direct virus-induced cytopathogenic or an 
immune-mediated inflammatory response to the virus. These 
feedbacks develop our understanding of the associate’s liver 
COVID19 mechanisms. Finally, the intriguing link between coro-
navirus infections and Hepatic System will have an important ef-
fect on the general medical management of severe COVID-19.
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