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FIGURE 1 | Structural model and the major proteins encoded by the genome of SARS-CoV-2.

vomiting. In more severe patients, hypoxemia and respirato
distress usually arise a week after onset of illness, and m
deteriorate into ARDS, septic shock, metabolic acidosis, a
decease (16, 18).
Majority of COVID-19 infected patients have a mild disea
while 14 and 5% of the patients experience serious and criti
course, respectively (1). This infection has been reported to
more frequent in males showing a mild course of the disea
(19, 20). It has been observed that in the early stage of disea
not remarkable laboratory findings, and clinical symptoms we
reported, whereas with the progression of COVID-19 infectio
a significant increase in the level of creatine kinase (CK),
reactive protein (CRP), erythrocyte sedimentation rate (ESR
aspartate transaminase (AST), alanine transaminase (ALT), a
lactate dehydrogenase (LDH) has been indicated. Moreov
significant elevation in the count of white blood cells (WBC
serum neutrophil, and decreased hemoglobin, lymphocyte, a
eosinophil count could be noted (21).
Several studies have highlighted the lungs as the primary a
critical body organ to be affected by SARS-CoV-2. However,
our knowledge on the pathogenesis of SARS-CoV-2 infecti
continues to rapidly evolve, very limited data exists about t
engagement of other body organs and tissues such as liver
COVID-19 infection (17).

Structural Characteristics of Coronavirus
Coronaviruses are well-known as large pleomorphic spherical
viruses, ∼120–140 nm in size (4). The average diameter of the
envelope is ∼80 nm and the spikes are ∼20 nm long (5, 6). The
envelope structure is composed of a lipid bilayer, the membrane
protein, envelope protein, and the anchored spike surface
proteins (7). Also, subgroup A of beta-coronaviruses consists
of the members with shorter spike-like structural component
named hemagglutinin esterase (HE) (8). All of these components
are required to produce a structurally complete viral particle.
The coronavirus nucleocapsid is a structural protein which forms
complexes with positive-sense single-stranded genomic RNA
(Figure 1) (6, 9).
Shape analysis of coronavirus proposed that receptor binding
domain was contained of an external subdomain and a core
(10). The receptor protein, angiotensin-converting enzyme 2,
or ACE2, is reported to act as functional receptor for SARS
coronavirus 2 (SARS-CoV-2) (11–13). Similar to SARS-CoV,
ACE2 is exploited by SARS-CoV-2 as a cellular entry receptor,
therefore, inhibition of virues-ACE2 interaction may intercept
viral entry into host cells and subsequently prevent COVID-19
infection (Figure 2) (14).

COVID-19
As mentioned above, the truly dreadful and pathogenic
coronaviruses for humans include SARS-CoV, MERS-CoV, and
now SARS-CoV-2. The genome sequence of SARS-CoV-2 shares
82% homology to SARS-CoV, and 50% to MERS-CoV (15). These
pathogenic coronaviruses result in respiratory, hepatic, neuronal,
and intestinal diseases and can cause multiple organ failures,
acute respiratory distress syndrome (ARDS) and decease (16).
Presently, COVID-19 is a rapidly emerging infection and the
number of COVID-19 cases and its associated deaths is quickly
rising throughout the world (17). Patients with mild COVID19 infection represent dry cough, fever, fatigue, diarrhea, and
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COVID-19 AND LIVER

Today, chronic liver diseases are regarded as a major pub
health concern worldwide. According to the global burden
liver diseases, how various underlying liver conditions aff
hepatic damages in COVID-19 cases demands to be seriou
investigated (18). Currently, there are insufficient findings abo
the incidence of chronic liver disease in individuals with COVI
19. In a recent meta-analysis by Mantovani et al. (22),
observational studies involving a total of 2,034 cases w
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COVID-19: a multi-systemic disease

COVID-19
MAFLD/NASH

Predictive factors of mortality in COVID-19 patients
Multivariate Cox proportional Hazards Regression Analysis of Factors Associated with Mortality

3988 COVID-19
patients admitted to
ICU

Comorbidities

Grasselli G, et al. JAMA Intern Med 2020
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A strong link between MAFLD and
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Obesity increases the risk of severe COVID-19
in MAFLD patients
66 COVID-19 patients with MAFLD (CT scan), 45 with obesity
Adjusted association between obesity and the severity of
COVID-19 in MAFLD
ODDS RATIO
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Model 1

Model 2
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0
Unadjusted
Model 1: adjusted for age and sex.
Model 2: adjusted for age, sex, smoking, type 2 diabetes, hypertension, and dyslipidemia.
Zheng KI et al. Metabolism Clinical and Experimental 2020

Adjusted risk of severe COVID-19 outcomes
in MAFLD patients
55 COVID-19 patients with MAFLD (CT) matched with 55 COVID-19 patients w/o MAFLD
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Model 1: adjusted for age and sex.
Model 2: adjusted for age, sex, smoking, obesity, type 2 diabetes, hypertension.

Zhou YJ et al. Liver Int 2020

The risk of severe COVID-19 outcomes in MAFLD
patients according to fibrosis

ODDS RATIO*

310 COVID-19 patients, 94 (30%) with MAFLD (CT scan)
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* Adjusted for sex, obesity, diabetes.

Intermediate FIB4

High FIB4
Tharger G et al. Gut 2020.

Mechanism of suceptibility to COVID-19 in NASH ?
• Adipose tissue: reservoir for viral spread ?
• Genetic polymorphisms involved
association with severe COVID-19.

in

MAFLD

:

no

• ACE2 : no overexpression in liver tissue of MAFLD.
• Exacerbation of the virus-induced cytokine ‘storm’,
possibly through the hepatic release of multiple proinflammatory cytokines ?
MacDaragh Ryan P et al. Obesity 2020
Valenti L et al. J hepatol 2020
Biquart L et al. J Hepatol 2020
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FIGURE 2 | Schematic life cycle of COVID-19. S protein binds to the angiotensin-converting enzyme (ACE2) receptor to simplify the entrance. After the viral fusion,
the RNA of the virus is replicated and transcribed into mRNAs. Then, several proteins of the virus are synthesized. Subsequently, viral proteins and RNA genome are
assembled in the endoplasmic reticulum (ER) and Golgi apparatus, followed by budding into the lumen of the endoplasmic reticulum-Golgi intermediate compartment
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Chau TN, et al. Hepatology 2004
Sonzoni A, et al. Liver Int 2020
Boettler T, et al. JHEP Reports 2020

Impact of COVID-19 on LFT
• Abnormal LFT at baseline: 19-76%, predominantly
elevated transaminase (<5N)
Boettler T et al. JHEP Reports 2020.

Rate of abnormal LFT according to preexisting CLD (42% NASH) in COVID-19 patients

Singh S et al. Gastroenterology 2020

Preexisting chronic liver disease in COVID-19
patients: course of liver biochemistry
2780 COVID-19 patients (US Health care), 250 (9%) with CLD (ICD10), 42% NASH
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Outcomes of cirrhotic patients with COVID-19
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Impact of COVID-19 pandemic on MAFLD
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Fig. 1. The Impact of the COVID-19 pandemic unfolds in 3 waves. COVID-19, coronavirus
disease 19; DDLT, deceased donor liver transplant;
LDLT, living donor liver transplant.
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Impact of COVID-19 pandemic on surveillance
of hepatocellular carcinoma

Article

Monthly percentage of cirrhotic patients who kept their scheduled visits
935 HCV SVR
patients

Toyoda H, et al. GastroHep. 2020

s with severe ARDS. As March 22, 2020, of 3009 patients

area, while regular allocation policy is used for patients coming from

d with SARS-CoV-2 in ICU, 2406 (80%) are in the regions

outside the epidemic regions. 22

Northern-macroarea of the transplant network (1142 in

Liver transplantation
5

rdy), while 603 (20%) in the Southern-macroarea. So far,

Since the number of COVID-19 patients is dramatically increas-

ing, we believe that all transplant programs should constantly adapt

(Italy)

Deceased
to patients with COVID
transplantation from Fe
of deceased donors use
donors since the COVID
of Health.5 *February 29
Coronavirus Disease 20

Angelico R, et al. Am J Transplant. 2020

Impact of pandemic on management
of clinical trials
Ø Difficulty with patient recruitment if patients are homebound or reluctant
to go to clinics.
Ø Clinics allowing only essential or critical visits or refusing to take part in
trials.
Ø Dropping out of trials.
Ø Vendors and contractors unable to meet obligations, such as delivering
drugs to certain sites or continuing with site monitoring.
Ø Risks of compromised data integrity if arrangements deviate from the
plan, e.g., having to move to home measurements or shortfalls in
monitoring.

Rise of clinical trials suspension

phesi@sparkcomms.co.uk

Take Home Message
Ø MAFLD is a risk factor of severe COVID-19 outcomes, especially
when associated with advanced fibrosis, irrespective of metabolic
comorbidities. Special consideration should be implemented in
MAFLD patients with advanced fibrosis.
Ø In the short term, it is suggested that COVID-19 has no significant
direct effect on MAFLD course, excepted in cirrhotic patients.
Ø The major impact of COVID-19 is rather indirect through patients
isolation, delayed and/or insufficient patients care.
Ø Control of metabolic disorders should be reinforced in the context of
social isolation.
Ø To reduce the burden of cirrhosis complications, patients care
should be adapted through simplified interventions and telehealth.

