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Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the least deadly but most infectious
coronavirus strain transmitted from wild animals. It may affect many organ systems. Aim of the current
guideline is to delineate the effects of SARS-CoV-2 on the liver. Asymptomatic aminotransferase
elevations are common in coronavirus disease 2019 (COVID-19) disease. Its pathogenesis may be
multifactorial. It may involve primary liver injury and indirect effects such as “bystander hepatitis,”
myositis, toxic liver injury, hypoxia, and preexisting liver disease. Higher aminotransferase elevations,
lower albumin, and platelets have been reported in severe compared with mild COVID-19. Despite the
dominance of respiratory disease, acute on chronic liver disease/acute hepatic decompensation have been
reported in patients with COVID-19 and preexisting liver disease, in particular cirrhosis. Metabolic
dysfunction-associated fatty liver disease (MAFLD) has a higher risk of respiratory disease progression
than those without MAFLD. Alcohol-associated liver disease may be severely affected by COVID-19—
such patients frequently have comorbidities including metabolic syndrome and smoking-induced chronic
lung disease. World Gastroenterology Organization (WGO) recommends that interventional procedures
such as endoscopy and endoscopic retrograde cholangiopancreatography should be performed in
emergency cases or when they are considered strictly necessary such as high risk varices or cholangitis.
Hepatocellular cancer surveillance may be postponed by 2 to 3 months. A short delay in treatment
initiation and non-surgical approaches should be considered. Liver transplantation should be restricted to
patients with high MELD scores, acute liver failure and hepatocellular cancer within Milan criteria.
Donors and recipients should be tested for SARS-CoV-2 and if found positive donors should be excluded
and liver transplantation postponed until recovery from infection.

Key Words: COVID-19 disease, liver disease, chronic viral hepatitis, metabolic dysfunction-associated
liver disease, autoimmune liver diseases, hepatocellular carcinoma, liver transplantation

The World Health Organization (WHO) declared a global pandemic of the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) on March 11, 2020, barely 10 weeks after the WHO’s Country
Office in the People’s Republic of China identified a media statement on cases of “viral pneumonia” in
Wuhan, People’s Republic of China. By mid-July 2020, more than 14 million confirmed cases of
coronavirus disease 2019 (COVID-19) had been reported worldwide, and nearly 600,000 deaths.

Many of us feel overwhelmed by the increased demands that this pandemic has imposed on all facets of
our health care systems and personal work. It has become clear that COVID-19 is a multisystem disease
but effects of SARS-CoV-2 on different organ systems remain poorly understood as do the effects of
COVID-19 in the presence of pre-existing conditions. In addition, health care has been very severely
affected by the severe restrictions on resources and access to health care arising from pandemic and the
need to control the spread of disease. Over the last few months, every specialty has had to re-evaluate the
care of their patients and implement emergency procedures in the face of local and systemic constraints.
There is no single, universal approach to this global emergency and so health care providers from around
the world are collaborating to develop and share evidence or expertise-informed, resource-sensitive
guidance relevant to their areas of clinical practice. Recognizing the impact of the COVID-19 pandemic on
the management of patients with liver disease, the Hepatology Special Interest Group of the World
Gastroenterology Organization (WGO) has produced this document to summarize its current assessment of
how best to manage liver disease in the context of the COVID-19 pandemic, acknowledging that local
circumstances will determine which recommendations can, realistically, be implemented.

SARS-CoV-2, the coronavirus strain that causes COVID-19, is 1 of 3 strains which have been transmitted
from wild animals leading to disease in humans.1 The reported mortality rate for COViD-19 is 5%
compared with rates of 10% for SARS (severe acute respiratory syndrome, caused by SARS-CoV) and
35% for MERS (the Middle East respiratory syndrome, caused by MERS-CoV). However, although it is
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less deadly, SARS-CoV-2 is much more infectious than SARS-CoV or MERS-CoV; by mid June 2020,
more than 14 million COVID-19 cases had been reported worldwide, compared with 2519 MERS cases
between 2012 and January 20202 and 8422 SARS cases reported during the 2003 epidemic,3 with no
subsequent reported cases.

The median incubation period for COVID-19 is 4 days (interquartile range, 2 to 7 d); it mainly affects the
respiratory system, the most common symptoms being fever, cough, and dyspnea.1 In some cases, patients
may present with gastrointestinal (GI) symptoms such as diarrhea, nausea, and vomiting. On admission to
hospital, chest computed tomography findings of ground-glass opacity are observed in more than half of
patients and lymphocytopenia in more than 80%. Definite diagnosis is made by reverse-transcription
polymerase chain reaction detection of SARS-CoV-2 RNA in nasal or nasopharyngeal swap specimens.

LIVER ABNORMALITIES IN COVID-19

Asymptomatic elevated liver biochemistries are common, reported in 14% to 76% of COVID-19 cases;
elevated alanine aminotransferase (ALT) and aspartate aminotransferase (AST) are the most common
abnormalities with raised γ-glutamyl transferase (GGT) levels in up to 50% and slightly raised bilirubin in
10% of cases; alkaline phosphatase (ALP) is typically normal.4–6

Significantly higher ALT and AST levels are reported in severe COVID-19 but the increases are mild and
do not exceed 3 times the upper limit of normal. Serum AST was >40 IU/L in 52% of patients who died,
but only in 16% patients who recovered.7 AST is more frequently elevated compared with ALT. Lower
platelet counts and albumin levels are seen in those with more severe disease; 65% of deceased but only
14% of recovered patients had albumin levels <32 g/L. However, low albumin levels are in general not
linked to liver failure. Acute-on-chronic liver failure (ACLF) reported for the influenza virus,8 had not
been reported for SARS-CoV-2 infection until recently. However, in 2 retrospective studies, ACLF was
reported in 12% and 28% of patients with baseline compensated cirrhosis.9,10 COVID-19 was associated
with liver injury and increased 30-day mortality in both studies. However, chronic liver disease (CLD)
without cirrhosis was not associated with increased mortality.9

Acute hepatitis has been reported as a presenting feature of COVID-19 in a patient with HIV on therapy
and normal prior liver tests; viral screen was negative and typical fever with chest x-ray changes developed
18 hours after admission.11 However, further data are required before recommending routine SARS-CoV-
2 testing in patients with acute hepatitis.

PATHOGENESIS OF LIVER ABNORMALITIES IN COVID-19

It is unlikely that SARS-CoV-2 directly causes primary liver injury4–7 but the mechanisms by which
SARS-CoV-2 affects the liver are not well defined. Direct viral cytopathic effects have been described with
SARS and MERS but there are few data on COVID-19. Postmortem studies report moderate
microvascular steatosis with mild lobular and portal activity but no obvious inflammatory cell infiltration
or typical liver cell necrosis.12 Liver biopsy in an infant who developed COVID-19 postliver transplant
showed moderate acute hepatitis with prominent clusters of apoptotic hepatocytes, lobular
lymphohistiocytic inflammation, mild steatosis, and mild to moderate acute cellular rejection but no viral
inclusions.13 However, ultrastructural examination from 2 COVID-19 patients identified typical, spike
structure coronavirus particles in the cytoplasm of hepatocytes accompanied by massive hepatic apoptosis,
some binuclear hepatocytes and scanty CD4  and CD8  lymphocytes that were considered indicative of a
typical viral infection.14

A proposed mechanism of direct liver injury is by direct cytotoxicity from viral replication in liver cells.
However, the cell entry receptor of SARS-CoV-2, angiotensin converting enzyme 2 receptor (ACE2),15
which is highly expressed in alveolar epithelial cells of the lung and the GI tract, is expressed only in 2.6%

+ +
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of hepatocytes. In contrast, although ACE2 is expressed on 58% of bile duct cells,16 ALP, a marker of bile
duct injury appears to be the least-affected of the liver enzymes. Thus, it remains unclear whether SARS-
CoV-2 plays a direct role in producing liver injury.5–7

ACE2 receptors are expressed on vascular endothelial cells but, although there are reports of increased
vascular diseases in COVID-19 including peripheral arterial disease17 and thromboembolism including
pulmonary microthromboses in critically-ill patients,18–21 the American Society of Hematology considers
that the true incidence of venous thromboembolism has not been established in COVID. It remains to be
seen if thromboembolic events are secondary to severe illness or if there is a specific link between
COVID-19 infection and thromboembolic events. With respect to COVID-19-associated liver disease,
ACE2 receptor expression is reported to be low in the liver vascular endothelium and endotheliitis has not
been noted in postmortem liver biopsies.22

Systemic viral infections can cause transient elevation in transaminases as a result of general immune
activation due to circulating cytokines without significant liver injury (“bystander hepatitis”).23 In 1 study,
serum concentrations of proinflammatory and anti-inflammatory cytokines, including interleukin (IL)-2R,
IL-6,TNF-α, and IL-10, were increased in the most severe COVID-19 cases and were markedly higher
than in moderate cases, suggesting that cytokine storms might be associated with disease severity.24
However, in the absence of a confirmed relationship between cytokine changes and hepatic injury, it is
hard to conclude that abnormal liver tests in COVID-19 indicate “bystander hepatitis” and other
mechanisms should, therefore, be considered.

Raised transaminases may indicate drug-induced liver injury,5,6 but they may also be due to myositis,
reported commonly in COVID-19, characterized by AST>ALT and a raised creatinine kinase. Hypoxic
ischemic liver injury is another possible cause of raised transaminases, particularly in the context of a
COVID-related myocarditis.

SHOULD ALL PATIENTS WITH COVID-19 GET A SET OF LIVER TESTS DONE?

In the absence of underlying liver disease, outpatients with COVID-19 managed by home quarantine do
not require routine liver tests. Inpatients should have baseline liver tests, including ALT, AST, GGT, ALP,
and bilirubin. Liver enzymes should be monitored as COVID-19 progresses; if available, platelets,
albumin, ferritin, and C-reactive protein should also be monitored in severe cases.

Additional blood tests, including viral hepatitis serology, should be considered to exclude other causes,
depending on the local context and available resources. Routine imaging is not recommended unless it is
likely to change the management of the patient.

New onset liver test abnormalities during admission in COVID-19 patients should be managed in the same
way as in COVID-19-negative patients, with particular consideration for excluding drug-induced liver
injury especially given the large number of alternate therapies used promoted by social media, such as
ingestion of disinfectants. Patients with abnormal liver tests should not be excluded from receiving
investigational agents to treat COVID-19, but close monitoring is recommended. Routine liver biopsy is
not recommended.

After analysis of findings, assessment should include the urgency of implementation of any
recommendations (Table 1). Test results need to be interpreted in the context of the patient’s illness (Table 
2). WGO recommendations for a general approach to patients with liver disease in the era of COVID-19
are shown in Table 3.

LIVER COMORBIDITIES AND COVID-19

Regardless of diagnosis, all patients with CLD should be counseled about general protective measures,
including frequent hand washing, social distancing, and wearing a face mask when going out.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T2/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T3/
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Chronic Hepatitis B and C

It is not yet known whether SARS-CoV-2 causes liver injury, directly or indirectly,4,25 despite a report of
3 cases of viral hepatitis during the original SARS-1 outbreak.26 Similarly, little is known about the
independent contribution of chronic viral hepatitis B virus (HBV), with or without hepatitis D, and chronic
hepatitis C virus (HCV) to outcomes in persons infected by SARS-CoV-2. A study early in the COVID-19
epidemic in China, where the prevalence of chronic HBV is high, found no evidence that chronic HBV
infection increased adverse outcomes in persons with COVID-19.4 The Centers for Disease Control and
Prevention in the United States reported that 1% of hospitalized persons with COVID-19 has underlying
liver disease27 but there were no data on the etiology of the liver disease. Nevertheless, it is highly likely
that persons with chronic HBV or HCV and advanced fibrosis or cirrhosis would be at greater risk of
adverse outcomes if they were to develop COVID-19. As pointed out earlier in this review, 2 studies have
now clearly shown that COVID-19 may lead to acute hepatic decompensation and ACLF and is associated
with increased 30-day mortality in patients with baseline cirrhosis.9,10

As a general recommendation, all persons with chronic viral hepatitis who develop COVID-19 should
have blood tests for AST, ALT, bilirubin; if any of these is elevated, hepatitis B surface antigen and anti-
hepatitis C antibody (reflexed to HCV RNA if positive) testing should be performed. If there is evidence
of chronic viral hepatitis, liver tests should be monitored frequently during hospitalization. For patients
with compensated liver disease, noninvasive fibrosis markers may be used to assess for advanced liver
disease (fibrosis) or cirrhosis; cirrhotic patients need close follow-up due to risk of ACLF. Patients with
decompensated cirrhosis should be further assessed with Child-Pugh and model for end-stage liver disease
(MELD) scores.

A rise in transaminases should be evaluated carefully in a person who acquires COVID-19 on a
background of chronic viral hepatitis. If the person also had a liver transplant, the change may be due to
COVID-19 disease rather than rejection of the transplanted liver. If the person is receiving antiviral therapy
for hepatitis B they should continue their medications, as the changes could be due to the immunologic
response to COVID-19 or to a flare of the HBV infection. An HBV DNA level should be done and if low
(<2000 IU/mL) or undetected, the flare may be considered a manifestation of COVID-19.

In the case of HCV infection, persons who are taking HCV direct acting antiviral (DAA) medications
should continue these drugs without interruption. In contrast, interferon treatment for either HBV or HCV
should be held as interferon is a potent cytokine and the severity of COVID-19 manifestations appears to
be related, at least in part, to a SARS-CoV-2-induced cytokine storm. In view of this, it may be prudent to
delay starting interferon therapy for chronic HBV until the COVID-19 pandemic is over.

There is no evidence that HBV or HCV oral antiviral drugs have any additional adverse effects in persons
with chronic viral hepatitis who acquire COVID-19 disease. However, for persons with active HCV
infection who are not yet on DAA, it would be prudent to delay therapy until after their recovery from
COVID-19 disease if there is no suspicion of advanced liver disease.

It is possible that some HBV and HCV antiviral medications, such as sofosbuvir,28 tenofovir, and ribavirin
may have therapeutic activity against SARS-CoV-2 but, although clinical trials are underway,29 there is no
current evidence of clinical benefit.

In conclusion, more data are needed to determine if persons with chronic hepatitis B or C without cirrhosis
are at increased risk of adverse outcomes if they acquire COVID-19. However, patients with chronic viral
hepatitis and advanced fibrosis or cirrhosis are at risk of more severe outcomes; they should, therefore,
self-isolate to minimize the risk of developing COVID-19. Persons receiving DAA for hepatitis C or
tenofovir or entecavir for HBV should continue antiviral therapy to prevent viral rebound and a subsequent
hepatitis flare. These persons should, also, ensure that they have sufficient antiviral medications, so that
they do not run out during the pandemic.
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Risk of Acquiring COVID-19

Different COVID-19 Prognosis

Autoimmune Hepatitis (AIH)

General WGO recommendations for patients with chronic hepatitis B and C are given in Table 4.

Metabolic Dysfunction-associated Fatty Liver Disease (MAFLD)

The diagnosis of MAFLD, formerly called nonalcoholic fatty liver disease, is based on evidence of hepatic
steatosis and 1 of the following 3 criteria: overweight/obesity, type 2 diabetes mellitus, or metabolic
dysregulation.30 Untreated MAFLD may progress to steatohepatitis, fibrosis and cirrhosis and, ultimately,
hepatic decompensation and hepatocellular carcinoma (HCC).31

Many MAFLD patients have risk factors such as obesity, associated with a greater risk for respiratory
infections. For example, a nested case control study reported MAFLD in 36% of 561 patients with
community-acquired pneumonia and a 30-day pneumonia mortality of 17% in MAFLD patients compared
with 5.8% in those without MAFLD. This association was stronger in patients with advanced hepatic
fibrosis.32

The association between MAFLD and respiratory infections begs the questions of whether MAFLD
patients have a greater risk of acquiring COVID-19 and whether MAFLD patients with COVID-19 have a
different prognosis.

It is unknown whether MAFLD patients have a greater risk of acquiring
COVID-19 although it is speculated that they may be more vulnerable because SARS-CoV-2 enters the
cell through the ACE2 receptor which is upregulated in liver injury and MAFLD; thus, MAFLD and ACE
inhibitor therapy may increase susceptibility to COVID-19.33

Interestingly MAFLD increases viral shedding time (17.5±5.2 vs. 12.1±4.4 d, P<0.0001) compared with
patients without MAFLD. Thus, MAFLD patients are infectious for ~5 days longer.34

The effect of MAFLD on COVID-19 outcomes is difficult to establish,
independent of the effects of the other manifestations of metabolic syndrome. A cohort study of 202
patients in China reported that patients with MAFLD (n=76) had a higher risk of respiratory disease
progression than those without MAFLD (44.7% vs. 6.6%) and a higher likelihood of abnormal liver
biochemistry during admission (11.1% vs. 70%).34 However, in another cohort study of 66 MAFLD
patients, obese (body mass index>25 kg/m ) patients (n=45) had a greater risk than nonobese patients of a
severe COVID-19 disease course [unadjusted odds ratio=5.77; 95% confidence interval (95% CI), 1.19-
27.91; P=0.029] and the risk remained significant even after adjusting for age, sex, smoking, diabetes,
hypertension, and dyslipidemia.35 A systematic review and meta-analysis (20 articles, 4062 participants)
reported that patients with a high body mass index and a combination of metabolic risk factors were more
likely to develop critical illness with increased risks related to diabetes mellitus (3.04; 95% CI, 2.01-4.60),
hypertension (2.31; 95% CI, 1.68-3.18), and coronary heart disease (2.76; 95% CI, 1.39-5.45).36 Another
cohort study reported that MAFLD patients with increased noninvasive liver fibrosis scores (FIB-4 score)
are at higher likelihood of having severe COVID-19 illness.37

WGO recommendations for patients with MAFLD in the COVID-19 area are shown in Table 5.

Autoimmune Liver Disease

AIH is typically confirmed with liver biopsy but, to minimize hospital-based
invasive procedures during the pandemic, some experts recommend empiric therapy (corticosteroids+/
−azathioprine) for patients with elevated ALT, positive autoantibodies and elevated immunoglobulin G
levels, once other liver diseases have been excluded.38 However, the AASLD expert panel warned against
presuming that elevated liver tests in AIH patients are due to a disease flare without biopsy
confirmation.39

2

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T4/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T5/
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Cholestatic Liver Diseases

AIH patients on immunosuppression may be at higher risk of acquiring infection and should be prioritized
for SARS-CoV-2 testing when presenting with fever, upper respiratory tract symptoms, or atypical
symptoms such as diarrhea or loss of smell and taste.39,40 It is not recommended that immunosuppressive
therapy be reduced in stable AIH patients as this could lead to disease flares that ultimately would require
higher doses of corticosteroids to control.39,40 It is important that these patients receive pneumococcus
and influenza vaccinations.40 This latter recommendation should encompass not just autoimmune liver
diseases but all liver diseases.

Early reports from the United States suggest that immune-compromised patients account for 6% of
hospitalized patients and 9% of those admitted to intensive care unit.27 Emerging evidence and past
experiences with SARS and MERS does not suggest that immunosuppressed patients with COVID-19 are
at higher risk of severe pulmonary disease.41 A series of 150 cases from Wuhan, China suggests that
corticosteroids might exacerbate COVID-19-associated lung injury, leading experts to recommend against
their use.42

Therefore, if AIH patients on corticosteroids develop COVID-19, high doses of prednisone should
probably be avoided, recognizing that stress doses may be necessary to avoid adrenal insufficiency.39
However, the situation is even more complex giving the potential contribution of cytokine storm in the
pathogenesis of COVID-19 and the recently reported beneficial effect of dexamethasone in COVID-19
(see the Therapies under investigation for COVID-19 and potential hepatotoxicity section). Patients with
COVID-19 may develop lymphopenia and, if this is associated with fever or worsening respiratory status,
it may be appropriate to monitor lymphopenia and reduce the doses of azathioprine or mycophenolate
mofetil.39

It is not clear if patients with primary biliary cholangitis (PBC) or primary
sclerosing cholangitis (PSC), without underlying cirrhosis, are at increased risk of COVID-19 or if the
virus worsens chronic cholestatic liver disease.25 PBC patients should continue usual treatment, including
ursodeoxycholic acid and second-line agents (eg, obeticholic acid or bezafibrate). During the pandemic,
HCC surveillance should be deferred39 as should endoscopic surveillance for varices in early stage disease
with nonselective β-blockers being a preferred management strategy.43 Magnetic resonance
cholangiopancreatography in PSC patients should be used only if it is likely to change management (eg,
suspected cholangiocarcinoma or dominant stricture in PSC).39 Fever and worsening liver tests may
indicate COVID-19 but they should, also, prompt blood cultures, broad spectrum antibiotic therapy,
noninvasive imaging, and consideration of endoscopic retrograde cholangiopancreatography for possible
ascending cholangitis.

Some WGO recommendations for the management of patients with autoimmune liver diseases in the
COVID-19 era are listed in Table 6.

Alcohol-associated Liver Disease (ALD)

It has been proposed that ALD patients may be among the groups affected most severely by the COVID-
19 pandemic44 for several reasons: (i) their depressed immune function makes them susceptible to viral
and bacterial infections,45 (ii) they commonly have comorbidities including obesity and metabolic
syndrome, (iii) they are often unable to attend regular visits with providers, (iv) social isolation can cause
psychological decompensation and increased drinking or relapse drinking, (v) they are often smokers with
chronic respiratory disease. As a result, ALD patients may be at higher risk for severe COVID-19
infection,44 they may be unwilling to adopt COVID-19 prevention measures and they may not seek
medical care until they are critically ill; unfortunately, these behaviors may become even more entrenched
as ALD patients’ alcohol consumption increases in COVID-related isolation. Finally, ALD patients and
others should be warned, unequivocally, that alcohol consumption does not provide any protection,

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T6/
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Endoscopy

whatsoever, against COVID-19. There are reports, from around the world, of people drinking alcohol in
the false belief that it will prevent COVID-1946 and, tragically, in Iran, some 180 people died in March
2020 after consuming “moonshine” or industrial alcohol, containing methanol, to prevent COVID-19.

Patients with severe alcoholic hepatitis probably should not receive standard corticosteroid treatment,
particularly in areas of high COVID-19 prevalence.44 As pointed out before we use the wording
“probably” as steroids at some stages of the infection may even be beneficial. More data are definitely
needed. Other than this, the treatment of ALD is based on ameliorating the social effects of COVID-19 on
ALD patients and trying to ensure that they maintain appropriate, safe access to health care resources.

WGO recommendations are shown in Table 7.

PRACTICAL ASPECTS OF CARING FOR CLD PATIENTS DURING COVID-19

Following CLD During COVID-19

CLD patients make extensive use of the health system for in-person visits, laboratory tests, and diagnostic
imaging and their responses are conflicted by the risks of staying at home and missing important clinical
care or of attending health care institutions and risking infection by SARS-CoV-2. To date, specialist
society recommendations have, necessarily, been based on expert opinion39,40 to guide physicians as they
deal with the complex effects of COVID-19 in CLD, balancing the risks of treatment in patients at risk of
COVID-19, the risks of undertreatment in patients with advanced or progressive CLD, and the risks of
iatrogenic COVID-19 in patients exposed to the health care system.47

In general, patients with stable, compensated CLD should postpone routine testing and use telemedicine or
telephone visits, whenever possible.39,40,48,49 Further, these patients should receive pneumococcus and
influenza vaccinations.41 WGO recommendations for the management of CLD patients in the COVID-19
era are shown in Table 7.

Performing Procedures During COVID-19

CLD patients, particularly those with advanced or decompensated cirrhosis, often require therapeutic or
prophylactic interventions. Whenever possible, noninvasive risk assessment should be performed to triage
patients and identify those who should definitely undergo a procedure. There is general agreement that
procedures should not be performed in CLD patients except for urgent or life-threatening conditions;
nonurgent or elective procedures should be postponed but reviewed periodically to ensure that the patient’s
condition remains stable.

Human-to-human transmission of SARS-CoV-2 occurs mainly through respiratory secretions and aerosols
but it can, also, be transmitted by feces and environmental surfaces.50–52 The goal of performing
procedures for CLD patients during the current pandemic is to provide appropriate, necessary care while
minimizing the transmission of SARS-CoV-2 to and from patients and health care providers.

The risk of transmission for patients can be minimized by screening patients at entry to detect
possible SARS-CoV-2 infection, minimizing exposure in waiting and recovery areas, and ensuring
disinfection of equipment and the endoscopy room.

Endoscopy is, generally, a high-risk procedure that exposes health care providers to respiratory and/or GI
fluids52 and upper endoscopy, an aerosol-generating medical procedure, poses greater risks than lower
endoscopy.

To minimize the risk to endoscopy personnel, they should always follow appropriate hand washing and
personal protective equipment (PPE) usage protocols, including the use of N95 masks, double gloves,
hairnets, waterproof gowns, and protective eyewear.53–55 If possible, procedures should be performed in

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T7/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T7/


02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 9/28

Paracentesis

Transjugular Intrahepatic Portosystemic Shunt

a negative pressure room for patients who are known or are very likely to be COVID-19 positive.54

Guidance regarding the use of PPE, particularly in resource restrained countries, has been issued by
WGO.56

For CLD patients, the indications for urgent or emergency endoscopic procedures relate to the
management of active GI tract bleeding, biliary sepsis, or pancreatitis.

Variceal banding should be performed for high-risk patients (who had been assessed in the pre-COVID
era) with large varices and red spots, recent variceal bleeding, signs of significant portal hypertension
(large volume ascites, thrombocytopenia<100×10 /mL), or with signs of active bleeding (hematemesis or
melaena).40,57 Endoscopic screening for varices in patients with cirrhosis should be deferred.

The indications for endoscopic retrograde cholangiopancreatography should be reviewed by experts to
identify cases of cholangitis, acute biliary pancreatitis, sepsis, or high suspicion of
cholangiocarcinoma40,53,57,58 that require intervention; nonurgent procedures should be deferred and
reviewed regularly in case the patient’s status changes. Noninvasive procedures should be the default
unless intervention is clearly needed.

Although there are no reports of SARS-CoV-2 in peritoneal fluid, paracentesis should be
performed with appropriate PPE and the patient should wear a surgical mask. Paracentesis is, rarely, an
urgent or emergency procedure, unless it is performed for suspected spontaneous bacterial peritonitis, for
evaluating spontaneous bacterial peritonitis treatment response at day 3 or for refractory, large volume
ascites.

There are no reported cases of transjugular intrahepatic
portosystemic shunt insertion in COVID-19 patients but it is a risky, time-consuming procedure, which
may require hospital admission and, thus, it should only be performed in life-threatening cases of
refractory variceal bleeding.57

WGO recommendations on performing procedures during the COVID-19 era are shown in Table 8.

Therapies Under Investigation for COVID-19 and Potential Hepatotoxicity

Currently, there are no drugs approved for COVID-19 although many are under investigation. When
considering COVID-19 therapy, CLD patients are at high risk of adverse events from drug toxicities due to
impaired liver function (ie, Child-Pugh B/C cirrhosis)40 or from drug-drug interactions, especially in liver
transplant patients receiving immunosuppressive therapies with calcineurin inhibitors (cyclosporine or
tacrolimus) or mTOR inhibitors (sirolimus or everolimus) that require close monitoring.

Remdesivir is a nucleoside analog that is approved in the United States for emergency use for COVID-19.
It is a viral RNA polymerase inhibitor that inhibits SARS-CoV-2 in vitro.59 Case reports of benefit in
COVID-1960 were confirmed in a recent double-blind placebo-controlled randomized study in 1063
patients.61 There is no experience so far in patients with cirrhosis but experience with nucleoside analogs
in chronic hepatitis B and C suggests that remdesivir may be safer than other drug classes.40 Liver toxicity
with ALT elevation is a possible adverse event. No relevant drug-drug interactions are expected.62

Chloroquine and hydroxychloroquine interfere with the ACE2 receptor and act as an endosomal
acidification fusion inhibitor. Initial reports that hydroxychloroquine, with azithromycin, reduced viral
load in COVID-19 patients have not been confirmed63 although a recent retrospective multicenter
observational study reported that patients receiving hydroxychloroquine, with or without azithromycin,
had higher survival rates than patients receiving neither drug.64 Still, it is currently recommended by
WHO that their use should be restricted to clinical trials for postexposure prophylaxis only. The use of
chloroquine and hydroxychloroquine should prompt exclusion of G6PD deficiency, review of drug-drug

9
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interactions, especially for immunosuppressive drugs, close monitoring of drug levels of calcineurin or
mTOR inhibitors,62 and monitoring for severe QT prolongation. Hepatotoxicy due to hydroxychloroquine
has been described but is rare.65

Lopinavir/ritonavir are protease inhibitors approved for second-line HIV treatment but they have no
proven efficacy in severe COVID-19.66 Because of well-documented interactions with
immunosuppressive drugs, calcineurin inhibitor drug levels monitoring is recommended, while mTOR
inhibitors should not be coadministered.62 Patients with decompensated cirrhosis should not be treated,
based on the experience with protease inhibitors in HCV. The risk of lopinavir-associated hepatotoxicity in
patients with very advanced liver disease is low.67

Tocilizumab is a humanized monoclonal antibody against IL-6 receptor that suppresses the cytokine
release syndrome observed in COVID-19. Rises in ALT are frequent but clinically apparent liver injury
with jaundice is rare.68 It can cause HBV reactivation69 and it should not be used in decompensated
cirrhosis.40

Favipiravir is a guanine analog that is an RNA-dependent RNA polymerase (RdRp) inhibitor, approved for
influenza in Japan. Studies have revealed that favipiravir showed better treatment outcomes in COVID-19
patients in terms of their disease progression and viral clearance.70 ALT and AST elevation is a possible
side effect, whereas no data in cirrhosis are available.40

Sofosbuvir, a nucleotide analog that inhibits HCV RdRp, essential for viral replication, and acts as a chain
terminator,71 was originally approved for HCV. It binds to SARS-CoV-2 RdRp in vitro28 and may,
therefore, be effective, with or without ribavirin, for COVID-19. On the basis of experience with chronic
hepatitis, including decompensated cirrhosis, sofosbuvir is safe for CLD patients although ribavirin may
cause severe hemolytic anemia.40

Convalescent plasma shows a potential therapeutic effect with low risk in severe COVID-1972 but there is
no experience with its use CLD patients who have COVID-19 patients.40

Dexamethasone, 6 mg daily for up to 10 days, reduced 28-day mortality, the primary outcome, compared
with standard of care (21.6% vs. 24.6%, P<0.001) in a randomized, controlled, open-label trial performed
in over 6000 patients at 176 hospitals in the United Kingdom.73 There are no specific concerns regarding
the use of dexamethasone in CLD patients.

WGO recommendations on management and safety of COVID-19 disease with investigational drugs are
shown in Table 9.

MANAGEMENT OF COMPLICATIONS OF LIVER DISEASE DURING THE COVID-
19 PANDEMIC

Screening and Treatment of HCC

HCC is the fifth most common tumor, globally, and the second most common cause of cancer-related
death74; in contrast to most common cancers, HCC incidence and mortality rates continue to rise.75,76

Routine HCC surveillance can be postponed for 2 to 3 months but probably no longer for patients with
stable, fully compensated cirrhosis, high-risk HBV or MAFLD.39,40 Patients with cirrhosis and a suspect
nodule or elevated AFP should continue surveillance imaging exams.77

All patients being evaluated for HCC must first be screened for COVID-1939,77,78; if possible, patients
should not be seen in person before an initial telemedicine or telephone interview, a review of all previous
relevant records and imaging and a full multidisciplinary team (MDT) review. The optimal standard of
care is an MDT to provide expertise in transplant surgery, hepatology, oncology, body image and
interventional radiology, pathology, psychology or psychiatry and social work39,78 and, in the era of
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COVID-19, infectious disease specialists, pulmonologists are especially critical, along with
pharmacologists/pharmacists, to care for these very complex patients. MDT care has been shown to
increase survival as compared with non-MDT care.79 However, we do recognize that in many parts of the
world such an MDT is difficult to bring together, in particular, considering the increased work load of
infectious disease specialists and pulmonologists. It may hence suffice to consult them whenever deemed
clinically necessary.

COVID-19-negative patients should be managed according to local protocols with additional steps to
minimize COVID-19 exposure, including the use of telemedicine visits and minimal intervention therapies
and the avoidance of strategies requiring anesthesiologists, surgeons, interventional radiologists, or
infusion therapies, to reduce risks to patients and care givers and avoid diversion of resources from the
care of severely-ill COVID-19 patients.39,78

COVID-19-positive HCC patients may, reasonably, be monitored closely for 1 to 2 months with AFP and
imaging while determining the course of their COVID-19 disease before starting HCC therapy, unless
there is, already, extensive tumor burden or multiple lesions. Many COVID-19 patients will resolve their
infection in a matter of weeks. The effects of HCC on COVID-19 severity and of COVID-19 on HCC
progression are not known but the slow median doubling time of HCC and the reported resolution of
COVID-19 in a matter of weeks for many patients support a rationale for short delays in HCC treatment80
and radiologic surveillance, given other COVID-19-related demands on health care institutions.39

Nonsurgical treatment approaches are recommended in most cases to reduce stress and risks to patients
and staff in the OR and intensive care unit.39,78 Depending on local availability, transarterial
chemoembolization, transarterial radioembolization, radiofrequency ablation, or stereotactic body radiation
therapy would be the first line of therapy39,78; transarterial radioembolization may be preferable for
COVID-19 patients who require urgent therapy to reduce the potential effects of that chemoembolization-
related immunosuppression on recovery from COVID-19. If these first-line therapies are unavailable,
ultrasound-guided percutaneous ethanol injection is an appropriate temporizing measure.81 The WGO
Global Guidelines provide additional details of resource-relevant approaches to the management of
HCC.82

In the absence of published reports on chemotherapy or immunotherapy in the presence of COVID-19 to
prolong life in advanced HCC, no recommendations are possible. The International Liver Cancer
Association suggests that oral tyrosine kinase inhibitors may be preferred for patients with advanced HCC
requiring systemic therapy to minimize nosocomial exposure during infusion regimens.78

The ultimate therapy for HCC remains liver transplantation if available and appropriate, recognizing that
the COVID-19 pandemic may reduce access. As for HCC treatment, transplantation may, reasonably, be
delayed to allow resolution of the patient’s COVID-19 disease.

WGO recommendations for screening and treatment of HCC in the COVID-19 era are shown in Tables 10
and 11.

Liver Transplantation

COVID-19 is affecting all aspects of hepatology, including the quality of care.47 Liver transplantation is
particularly challenging because it must consider risks to both the donor and the recipient. General
guidance should be supported by hospital-specific transplant policies to optimize resource utilization and
limit risks to patients and providers.

Experience with transplantation for COVID-19 patients is very limited; 2 COVID-positive HCC patients
survived liver transplantation and recovered despite prolonged postoperative courses and infectious
complications after increased immunosuppression for rejection episodes.39,83 Liver transplantation in
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Preliver Transplantation

High MELD/Acute

Postliver Transplant

COVID-19-positive patients remains a last choice until effective COVID-19 treatments are available and
should be undertaken only after careful discussion by the MDT, the patient and the patient’s family.

Patients being considered for liver transplantation are at risk not only during
evaluation but, also, if evaluation is delayed. Investigations should, therefore, follow clinical guidelines for
transplantation while limiting exposure to COVID-19 by the use of telemedicine or telephone visits; in-
person visits should be restricted to urgent issues such as new symptoms or test results indicating
decompensation. In the post-COVID-19 era, pretransplantation evaluation may also need to acknowledge
and accommodate the effects of COVID-19 on patients’ adherence to management recommendations,
particularly for ALD patients.

Evaluation for liver transplantation is traditionally encouraged when patients meet
minimal listing criteria, have unmanageable advanced liver disease or have liver cancer within Milan
criteria. However, the COVID-19 pandemic is expected to affect organ availability and peritransplant risk
so the decision to evaluate must balance the patient’s prognosis, age and comorbidities against the need for
testing and the risk of SARS-CoV-2 exposure. Individuals with a poor short-term prognosis requiring
prompt transplantation should continue to be evaluated and listed. This applies for patients with high
MELD and acute hepatic failure and, also, for liver cancer patients who must be listed so that they can start
accruing time and points which render them more competitive for transplantation.

Elective procedures, including living donor liver transplantation (LDLT), have generally been deferred for
all but pediatric indications.39 However, where LDLT constitutes the majority of transplantations, it may
be considered in selected transplantation centers for patients with high MELD score and acute liver failure.
Access to LDLT will need to be dynamically assessed as locations begin to reopen. The COVID-related
risk to the donor engaging in medical care in a COVID environment needs to be considered.

There are few data regarding transmission of SARS-CoV-2 through transplant. Potential donors should be
tested for COVID-19, those who are positive being ineligible to donate.41,84 Recipients should be
screened with rapid COVID-19 polymerase chain reaction testing before surgery although the results may
mislead or contribute to delays. A computed tomography chest without contrast can be performed to look
for typical opacities if a potential recipient is symptomatic.84

Routine posttransplant monitoring should continue, but in-person visits should be
minimized. All patients should be encouraged, strongly, to practise hand washing and social distancing,
including telework options. Posttransplant immune suppression is not reported to be a risk factor for
mortality with SARS-CoV-2 although more data are needed. Prophylactic reduction in immunosuppression
is not recommended but immune suppressed patients who develop COVID-19 should reduce
immunosuppression to the lowest levels, especially if more than 6 months have elapsed since
transplantation.40

WGO recommendations for liver transplantation in the COVID-19 era are shown in Table 11.

Footnotes
The authors declare that they have nothing to disclose.

REFERENCES

1. Guan W-j, Ni Z-y, Hu Y, et al. Clinical characteristics of coronavirus disease 2019 in China. N Engl J
Med. 2020;382:1708–1720. [PMCID: PMC7092819] [PubMed: 32109013]

2. Organization WH. MERS situation update, January 2020. Available at: http://www.emro.who.int/health-
topics/mers-cov/mersoutbreaks. html Accesesd February 29, 2020.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/table/T11/
http://www.emro.who.int/health-topics/mers-cov/mersoutbreaks.html


02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 13/28

3. Moira CY, Rui-Heng X. SARS: epidemiology. Respirology. 2003;8:S9. [PMCID: PMC7169193]
[PubMed: 15018127]

4. Guan W-J, Ni Z-Y, Hu Y, et al. Clinical characteristics of 2019 novel coronavirus infection in China. N
Engl J Med. 2020;382:1708–1720. [PMCID: PMC7092819] [PubMed: 32109013]

5. Fan Z, Chen L, Li J, et al. Clinical features of COVID-19-related liver functional abnormality. Clin
Gastroenterol Hepatol. 2020;18:1561–1566. [PMCID: PMC7194865] [PubMed: 32283325]

6. Cai Q, Huang D, Yu H, et al. Abnormal liver function tests. J Hepatol. 2020;73:566–574.
[PMCID: PMC7194951] [PubMed: 32298767]

7. Chen T, Wu D, Chen H, et al. Clinical characteristics of 113 deceased patients with coronavirus disease
2019: retrospective study. BMJ. 2020;368:m1091. [PMCID: PMC7190011] [PubMed: 32217556]

8. Schütte A, Ciesek S, Wedemeyer H, et al. Influenza virus infection as precipitating event of acute-on-
chronic liver failure. J Hepatol. 2019;70:797–799. [PubMed: 30635243]

9. Sarin SK, Choudhury A, Lau GK, et al. Pre-existing liver disease is associated with poor outcome in
patients with SARS CoV2 infection; The APCOLIS Study (APASL COVID-19 Liver Injury Spectrum
Study). Hepatol Int. 2020;14:690–700. [PMCID: PMC7334898] [PubMed: 32623632]

10. Iavarone M, D’Ambrosio R, Soria A, et al. High rates of 30-day mortality in patients with cirrhosis and
COVID-19. J Hepatol. 2020. doi:10.1016/j.jhep.2020.06.001. [PMCID: PMC7280108] [PubMed:
32526252]

11. Wander P, Epstein M, Bernstein D. COVID-19 presenting as acute hepatitis. Am J Gastroenterol.
2020;115:941–942. [PMCID: PMC7172489] [PubMed: 32301760]

12. Xu Z, Shi L, Wang Y, et al. Pathological findings of COVID-19 associated with acute respiratory
distress syndrome. Lancet Respir Med. 2020;8:420–422. [PMCID: PMC7164771] [PubMed: 32085846]

13. Lagana SM, De Michele S, Lee MJ, et al. COVID-19 associated hepatitis complicating recent living
donor liver transplantation. Arch Pathol Lab Med. 2020. Doi: 10.5858/arpa.2020-0186-SA. [PubMed:
32302212]

14. Wang Y, Liu S, Liu H, et al. SARS-CoV-2 infection of the liver directly contributes to hepatic
impairment in patients with COVID-19. J Hepatol. 2020;73:807–816. [PMCID: PMC7211738] [PubMed:
32437830]

15. Zhou P, Yang X-L, Wang X-G, et al. A pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature. 2020;579:270–273. [PMCID: PMC7095418] [PubMed: 32015507]

16. Chai X, Hu L, Zhang Y, et al. Specific ACE2 expression in cholangiocytes may cause liver damage
after 2019-nCoV infection. biorRxiv. 2020. Doi. 10.1101/2020.02.03.931766.

17. Sena G, Gallelli G. An increased severity of peripheral arterial disease in the COVID-19 era. J Vasc
Surg. 2020;72:758. [PMCID: PMC7192106] [PubMed: 32360372]

18. Bowles L, Platton S, Yartey N, et al. Lupus anticoagulant and abnormal coagulation tests in patients
with Covid-19. N Engl J Med. 2020;383:288–290. [PMCID: PMC7217555] [PubMed: 32369280]

19. Helms J, Tacquard C, Severac F, et al. High risk of thrombosis in patients with severe SARS-CoV-2
infection: a multicenter prospective cohort study. Intensive Care Med. 2020;46:1089–1098.
[PMCID: PMC7197634] [PubMed: 32367170]

20. Klok FA, Kruip MJ, Van der Meer N, et al. Incidence of thrombotic complications in critically ill ICU
patients with COVID-19. Thromb Res. 2020;191:145–147. [PMCID: PMC7146714] [PubMed: 32291094]



02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 14/28

21. Llitjos JF, Leclerc M, Chochois C, et al. High incidence of venous thromboembolic events in
anticoagulated severe COVID-19 patients. J Thromb Haemost. 2020;18:1743–1746.
[PMCID: PMC7264774] [PubMed: 32320517]

22. Li J, Fan J-G. Characteristics and mechanism of liver injury in 2019 coronavirus disease. J Clin Transl
Hepatol. 2020;8:13. [PMCID: PMC7132021] [PubMed: 32274341]

23. Bowen DG, Warren A, Davis T, et al. Cytokine-dependent bystander hepatitis due to intrahepatic
murine CD8+ T-cell activation by bone marrow-derived cells. Gastroenterology. 2002;123:1252–1264.
[PubMed: 12360486]

24. Chen G, Wu D, Guo W, et al. Clinical and immunological features of severe and moderate coronavirus
disease 2019. J Clin Invest. 2020;130:2620–2629. [PMCID: PMC7190990] [PubMed: 32217835]

25. Zhang C, Shi L, Wang F-S. Liver injury in COVID-19: management and challenges. Lancet
Gastroenterol Hepatol. 2020;5:428–430. [PMCID: PMC7129165] [PubMed: 32145190]

26. Chau TN, Lee KC, Yao H, et al. SARS-associated viral hepatitis caused by a novel coronavirus: report
of three cases. Hepatology. 2004;39:302–310. [PMCID: PMC7165792] [PubMed: 14767982]

27. Chow N, Fleming-Dutra K, Gierke R. CDC COVID-19 Response Team. Preliminary estimates of the
prevalence of selected underlying health conditions among patients with coronavirus disease 2019—
United States, February 12–March 28, 2020. MMWR Morb Mortal Wkly Rep. 2020;69:382–386.
[PMCID: PMC7119513] [PubMed: 32240123]

28. Elfiky AA. Anti-HCV, nucleotide inhibitors, repurposing against COVID-19. Life Sci.
2020;248:117477. [PMCID: PMC7089605] [PubMed: 32119961]

29. Jácome R, Campillo-Balderas JA, de León SP, et al. Sofosbuvir as a potential alternative to treat the
SARS-CoV-2 epidemic. Sci Rep. 2020;10:1–5. [PMCID: PMC7283245] [PubMed: 32518317]

30. Eslam M, Newsome PN, Anstee QM, et al. A new definition for metabolic associated fatty liver
disease: an international expert consensus statement. J Hepatol. 2020;73:202–209. [PubMed: 32278004]

31. Nasr P, Ignatova S, Kechagias S, et al. Natural history of nonalcoholic fatty liver disease: a prospective
follow-up study with serial biopsies. Hepatol Commun. 2018;2:199–210. [PMCID: PMC5796332]
[PubMed: 29404527]

32. Nseir W, Mograbi J, Amara A, et al. Non-alcoholic fatty liver disease and 30-day all-cause mortality in
adult patients with community-acquired pneumonia. QJM. 2019;112:95–99. [PubMed: 30325458]

33. Prins GH, Olinga P. Potential implications of COVID-19 in non-alcoholic fatty liver disease. Liver Int.
2020. Doi: 10.1111/liv.14484. [PMCID: PMC7264616] [PubMed: 32306495]

34. Ji D, Qin E, Xu J, et al. Non-alcoholic fatty liver diseases in patients with COVID-19: a retrospective
study. J Hepatol. 2020;73:451–453. [PMCID: PMC7141624] [PubMed: 32278005]

35. Zheng KI, Gao F, Wang X-B, et al. Obesity as a risk factor for greater severity of COVID-19 in
patients with metabolic associated fatty liver disease. Metabolism. 2020;108:154244.
[PMCID: PMC7166301] [PubMed: 32320741]

36. Xu L, Chen G. Risk factors for severe corona virus disease 2019 (COVID-19) patients progressing to
critical illness: a systematic review and meta analysis. Aging (Albany NY). 2020;12:12410–12421.
[PMCID: PMC7343456] [PubMed: 32575078]



02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 15/28

37. Targher G, Mantovani A, Byrne CD, et al. Risk of severe illness from COVID-19 in patients with
metabolic dysfunction-associated fatty liver disease and increased fibrosis scores. Gut. 2020;69:1545–
1547. [PubMed: 32414813]

38. Lleo A, Invernizzi P, Lohse AW, et al. Highlights for management of patients with autoimmune liver
disease during COVID-19 pandemia. J Hepatol. 2020;73:453–455. [PMCID: PMC7151539] [PubMed:
32283134]

39. Fix OK, Hameed B, Fontana RJ, et al. Clinical best practice advice for hepatology and liver transplant
providers during the COVID-19 pandemic: AASLD expert panel consensus statement. Hepatol.
2020;72:287–304. [PMCID: PMC7262242] [PubMed: 32298473]

40. Boettler T, Newsome PN, Mondelli MU, et al. Care of patients with liver disease during the COVID-19
pandemic: EASL-ESCMID position paper. JHEP Rep. 2020;2:100113. [PMCID: PMC7128473] [PubMed:
32289115]

41. D’Antiga L. Coronaviruses and immunosuppressed patients: the facts during the third epidemic. Liver
Transpl. 2020;26:832–834. [PubMed: 32196933]

42. Mehta P, McAuley DF, Brown M, et al. COVID-19: consider cytokine storm syndromes and
immunosuppression. Lancet (London, England). 2020;395:1033. [PMCID: PMC7270045] [PubMed:
32192578]

43. Congly SE, Sadler MD, Abraldes JG, et al. Practical management of esophageal varices in the context
of SARS-CoV-2 (COVID-19): the Alberta protocol. Can Liv J. 2020;3:e20200007.

44. Chick J. Alcohol and COVID-19. Alcohol Alcohol. 2020;55:341–342. [PMCID: PMC7239251]
[PubMed: 32400878]

45. Serper M, Cubell AW, Deleener ME, et al. Telemedicine in liver disease and beyond: can the COVID-
19 crisis lead to action? Hepatology. 2020;72:723–728. [PMCID: PMC7262294] [PubMed: 32275784]

46. Xiao Y, Pan H, She Q, et al. Prevention of SARS-CoV-2 infection in patients with decompensated
cirrhosis. Lancet Gastroenterol Hepatol. 2020;5:528–529. [PMCID: PMC7270565] [PubMed: 32197093]

47. Tapper EB, Asrani SK. COVID-19 pandemic will have a long-lasting impact on the quality of cirrhosis
care. J Hepatol. 2020;73:441–445. [PMCID: PMC7194911] [PubMed: 32298769]

48. Da BL, Im GY, Schiano TD. COVID-19 hangover: a rising tide of alcohol use disorder and alcohol-
associated liver disease. Hepatology. 2020. Doi: 10.1002/hep.31307. [PubMed: 32369624]

49. Szabo G, Saha B. Alcohol’s effect on host defense. Alcohol Res. 2015;37:159.
[PMCID: PMC4590613] [PubMed: 26695755]

50. Xiao F, Tang M, Zheng X, et al. Evidence for gastrointestinal infection of SARS-CoV-2.
Gastroenterology. 2020;158:1831–1833.e3. [PMCID: PMC7130181] [PubMed: 32142773]

51. Del Rio C, Malani PN. COVID-19—new insights on a rapidly changing epidemic. JAMA Netw.
2020;323:1339–1340. [PubMed: 32108857]

52. Soetikno R, Teoh AY, Kaltenbach T, et al. Considerations in performing endoscopy during the COVID-
19 pandemic. Gastrointest Endosc. 2020;92:176–183. [PMCID: PMC7195289] [PubMed: 32229131]

53. Musa S. Hepatic and gastrointestinal involvement in coronavirus disease 2019 (COVID-19): what do
we know till now? Arab J Gastroenterol. 2020;21:3–8. [PMCID: PMC7174834] [PubMed: 32253172]



02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 16/28

54. Sultan S, Lim JK, Altayar O, et al. AGA Institute rapid recommendations for gastrointestinal
procedures during the COVID-19 pandemic. Gastroenterology. 2020;159:739–758.
[PMCID: PMC7118600] [PubMed: 32247018]

55. Repici A, Maselli R, Colombo M, et al. Coronavirus (COVID-19) outbreak: what the department of
endoscopy should know. Gastrointest Endosc. 2020;92:192–197. [PMCID: PMC7102667] [PubMed:
32179106]

56. Leddin D. Personal protection equipment for endoscopy in low resource settings during the COVID-19
pandemic: guidance from the World Gastroenterology Organisation. J Clin Gastroenterol. 2020;54:833–
840. [PubMed: 32909973]

57. Fix OK, Hameed B, Fontana RJ, et al. Clinical best practice advice for hepatology and liver transplant
providers during the COVID-19 pandemic: AASLD expert panel consensus statement.
Hepatology;2020;72:287–304. [PMCID: PMC7262242] [PubMed: 32298473]

58. An P, Huang X, Wan X, et al. ERCP during the pandemic of COVID-19 in Wuhan, China. Gastrointest
Endosc. 2020;92:448–454. [PMCID: PMC7161477] [PubMed: 32305345]

59. Wang M, Cao R, Zhang L, et al. Remdesivir and chloroquine effectively inhibit the recently emerged
novel coronavirus (2019-nCoV) in vitro. Cell Res. 2020;30:269–271. [PMCID: PMC7054408] [PubMed:
32020029]

60. Holshue ML, DeBolt C, Lindquist S, et al. First case of 2019 novel coronavirus in the United States. N
Engl J Med. 2020;382:929–936. [PMCID: PMC7092802] [PubMed: 32004427]

61. Beigel JH, Tomashek KM, Dodd LE, et al. Remdesivir for the treatment of Covid-19—preliminary
report. N Engl J Med. 2020. Doi: 10.1056/NEJMoa2007764. [PubMed: 32649078]

62. Liverpool Drug Interactions Group. Detailed recommendations for interactions with experimental
COVID-19 therapies, 2020 Available at: https://www.covid 19-druginteractions.org.

63. Geleris J, Sun Y, Platt J, et al. Observational study of hydroxychloroquine in hospitalized patients with
Covid-19. N Engl J Med. 2020;382:2411–2418. [PMCID: PMC7224609] [PubMed: 32379955]

64. Arshad S, Kilgore P, Chaudhry ZS, et al. Treatment with hydroxychloroquine, azithromycin, and
combination in patients hospitalized with COVID-19. Int J Infect Dis. 2020;97:396–403.
[PMCID: PMC7330574] [PubMed: 32623082]

65. Abdel Galil S. Hydroxychloroquine-induced toxic hepatitis in a patient with systemic lupus
erythematosus: a case report. Lupus. 2015;24:638–640. [PubMed: 25424894]

66. Cao B, Wang Y, Wen D, et al. A trial of lopinavir-ritonavir in adults hospitalized with severe Covid-19.
N Engl J Med. 2020;382:1787–1899. [PMCID: PMC7121492] [PubMed: 32187464]

67. Casado JL, Del Palacio M, Moya J, et al. Safety and pharmacokinetics of lopinavir in HIV/HCV
coinfected patients with advanced liver disease. HIV Clin Trials. 2011;12:235–243. [PubMed: 22180521]

68. Genovese MC, Kremer JM, van Vollenhoven RF, et al. Transaminase levels and hepatic events during
tocilizumab treatment: pooled analysis of long-term clinical trial safety data in rheumatoid arthritis.
Arthritis Rheum. 2017;69:1751–1761. [PubMed: 28597609]

69. Chen LF, Mo YQ, Jing J, et al. Short-course tocilizumab increases risk of hepatitis B virus reactivation
in patients with rheumatoid arthritis: a prospective clinical observation. Int J Rheum Dis. 2017;20:859–
869. [PubMed: 28160426]

https://www.covid19-druginteractions.org/


02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 17/28

70. Cai Q, Yang M, Liu D, et al. Experimental treatment with favipiravir for COVID-19: an open-label
control study. Engineering. 2020. Doi: 10.1016/j.eng.2020.03.007.

71. Götte M, Feld JJ. Direct-acting antiviral agents for hepatitis C: structural and mechanistic insights. Nat
Rev Gastroenterol Hepatol. 2016;13:338. [PubMed: 27147491]

72. Duan K, Liu B, Li C, et al. Effectiveness of convalescent plasma therapy in severe COVID-19 patients.
Proc Natl Acad Sci. 2020;117:9490–9496. [PMCID: PMC7196837] [PubMed: 32253318]

73. Horby P, Lim WS, Emberson J, et al. Dexamethasone in hospitalized patients with COVID-19:
preliminary report. N Engl J Med. 2020. Doi: 10.1056/NEJMoa2021436. [PMCID: PMC7383595]
[PubMed: 32678530]

74. International Agency for Research on Cancer. Liver. World Health Organization. 2018. Available at:
http://gco.iarc.fr/today/data/factsheets/cancers/11-Liver-fact-sheet.pdf.

75. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2019. CA Cancer J Clin. 2019;69:7–34. [PubMed:
30620402]

76. Xu J. Trends in liver cancer mortality among adults aged 25 and over in the United States, 2000-2016:
US Department of Health & Human Services, Centers for Disease Control. 2018.

77. Iavarone M, Sangiovanni A, Carrafiello G, et al. Management of hepatocellular carcinoma in the time
of COVID-19. Ann Oncol. 2020;31:1084–1085. [PMCID: PMC7172712] [PubMed: 32330540]

78. Sharma R, Pinato DJ. Management of hepatocellular cancer in the time of SARS-CoV-2. Liver Int.
2020. Doi: 10.1111/liv.14517. [PMCID: PMC7276833] [PubMed: 32416633]

79. Sinn DH, Choi G-S, Park HC, et al. Multidisciplinary approach is associated with improved survival of
hepatocellular carcinoma patients. PLoS One. 2019;14:e0210730. [PMCID: PMC6331107] [PubMed:
30640924]

80. Rich NE, John BV, Parikh ND, et al. Hepatocellular carcinoma demonstrates heterogeneous growth
patterns in a multi-center cohort of patients with cirrhosis. Hepatology. 2020. [Epub ahead of print].
[PMCID: PMC7398837] [PubMed: 32017165]

81. Shiina S, Tateishi R, Imamura M, et al. Percutaneous ethanol injection for hepatocellular carcinoma:
20-year outcome and prognostic factors. Liver Int. 2012;32:1434–1442. [PMCID: PMC3466412]
[PubMed: 22712520]

82. Ferenci P, Fried M, Labrecque D, et al. Hepatocellular carcinoma (HCC): a global perspective. J Clin
Gastroenterol. 2010;44:239–245. [PubMed: 20216082]

83. Qin J, Wang H, Qin X, et al. Perioperative presentation of COVID-19 disease in a liver transplant
recipient. Hepatology. 2020. Doi: 10.1002/hep.31159. [PubMed: 32220017]

84. American Society of Transplantation. 2019-nCoV (Coronavirus): FAQs for Organ Transplantation.
Available at:
www.notifylibrary.org/sites/default/files/COVID19%20FAQ%20Tx%20Centers%2005.11.2020.pdf.

Figures and Tables

http://gco.iarc.fr/today/data/factsheets/cancers/11-Liver-fact-sheet.pdf
http://www.notifylibrary.org/sites/default/files/COVID19%20FAQ%20Tx%20Centers%2005.11.2020.pdf


02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 18/28

TABLE 1

A Step-wise Approach in COVID-19 Patients Suspected to Have Hepatobiliary Disease

Determine cause(s)

 COVID-19 infection per se  Complication of COVID-19 or treatment   Sepsis   Hypoxic injury and/or
ventilator complications   Drugs including antibiotics and experimental therapy  Pre-existing liver disease that
may not have been diagnosed (HAV, HBV, HCV, HEV, MAFLD, alcohol-related liver disease, autoimmune liver
disease, other) Concomitant medical problems Examples: Common bile duct obstruction (stones) Malignancy of
liver or biliary tract Ascites Thrombosis (Budd-Chiari, portal vein thrombosis) Exclude nonhepatic causes of
abnormal liver tests

Determine need for further evaluation and urgency of intervention

 Conservative approach is the rule   No invasive procedure   Defer further imaging, use bedside ultrasound
if needed  Exceptions   Findings that may determine disease outcome and if diagnosed/treated have major
implications Examples: Ascitic tap: decompensated cirrhosis vs. malignancy and rule out infection
Ultrasonography: common bile duct obstruction—stones vs. mass Liver biopsy: autoimmune hepatitis? Can we
treat without biopsy? EGD for upper GI hemorrhage

EGD indicates esophagogastroduodenoscopy; HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus;
HEV, hepatitis E virus; GI, gastrointestinal; MAFLD, metabolic dysfunction-associated fatty liver disease.
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TABLE 2

Interpretation of Liver Test Results in COVID-19 Patients

Test Comments

Hypoalbuminemia Common in patients with systemic inflammatory response, may also be suggestive of acute
hepatic decompensation/ACLF in patients with pre-existing liver cirrhosis

Prolonged INR or
thrombopenia

Spontaneous coagulopathy/DIC may be present in 1/3 of sick patients15,21
Thromboembolic events likely common. ACLF may be a possibility

High transaminases
or bilirubin
(>3×ULN)

Not typical for COVID-19, however in patients with pre-existing liver disease (cirrhosis)
may indicate ACLF

Anemia GI bleeding: ulcer? Variceal hemorrhage?

Imaging Chest-CT often done in some places: Could it help to assess liver/biliary tract disease? If
indicated do US but avoid unnecessary imaging including US (not formally investigated)

GI symptoms
including diarrhea

Common

ACLF indicates acute-on-chronic liver failure; CT, computed tomography; DIC, disseminated intravascular
coagulation; GI, gastrointestinal; US, ultrasound; INR, international normalised ratio.
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TABLE 3

WGO Recommendations Regarding the General Approach to Patients With Liver Disease in the
Era of COVID-19

In this COVID-19 era, routine outpatient testing of liver biochemistry is not recommended In patients with elevated
ALT or AST, rule out viral hepatitis. This may be particularly important in developing countries, as patients may
not have been tested before Routine investigation to exclude other etiologies should take into consideration local
context and availability Routine imaging is not recommended unless it will alter management

ALT indicates alanine aminotransferase; AST, aspartate aminotransferase.
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TABLE 4

WGO Recommendations for Patients With Chronic Hepatitis B and C in the Era of COVID-19

It is unknown if patients with chronic hepatitis B and C, may be more susceptible to liver damage from SARS-CoV-
2 or whether patients with chronic HCV or HBV infection have a greater risk or not of severe disease after
acquiring COVID-19. However, patients with cirrhosis have a poorer prognosis including acute hepatic
decompensation and development of ACLF

In low income countries assessment for COVID-19 should include blood tests for AST, ALT, and if any are
elevated, patients should be tested for HBsAg and anti-HCV (reflexed to HCV RNA if positive)

Treat those diagnosed with HBV or HCV with DAAs, at least those with signs indicative of advanced liver disease

Do not stop antiviral medications for HBV or HCV in patients who present with COVID-19

Provide 90-d supplies instead of 30-d supplies for HBV oral antiviral drugs and have a full course of DAA
medications to complete HCV treatment if this has been started

Avoid procedures during the COVID-19 illness that could put others at risk such as liver US or other advanced
imaging unless there is a clinical suspicion

ACLF indicates acute-on-chronic liver failure; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
DAA, direct acting antiviral; GI, gastrointestinal; HBV, hepatitis B virus; HCV, hepatitis C virus; HBsAg, hepatitis B
surface antigen; US, ultrsonography; WGO, World Gastroenterology Organization.
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TABLE 5

WGO Recommendations for the Management of Patients With Metabolic Dysfunction-associated
Fatty Liver Disease in the COVID-19 Era

The identification and monitoring of patients with metabolic disease to identify MAFLD stage and grade is pivotal
during and after the COVID-19 crisis Patients with MAFLD have a number of risk factors such as obesity diabetes
mellitus which may translate to a higher mortality from respiratory illnesses, including COVID-19 Patients with
MAFLD had a higher risk of respiratory disease progression than those without MAFLD Counseling of MAFLD
patients to change lifestyle with a focus to curtail risk factors (such as obesity) that predict a poor prognosis of
COVID-19 is encouraged

MAFLD indicates metabolic dysfunction-associated fatty liver disease; WGO, World Gastroenterology Organization.
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TABLE 6

WGO Recommendations for the Management of Autoimmune Liver Diseases in the COVID-19
Era

During the pandemic, follow-up of stable patients with AIH should be done with phone consultation or tele-health
where available Patients with AIH should be prioritized for SARS-CoV-2 testing when presenting with symptoms It
is not recommended to lower immunosuppressive therapy in stable patients with AIH in an attempt to reduce the
risk of contracting the infection However, if patients with COVID-19 develop lymphopenia, consider lowering the
doses of azathioprine or mycophenolate mofetil In new patients presenting with features of AIH, it is best to avoid
liver biopsy during the pandemic, and starting empiric therapy can be recommended If AIH patients on
corticosteroids develop COVID-19, high doses of prednisone should be avoided, keeping in mind that stress doses
may be needed

AIH indicates autoimmune hepatitis; WGO, World Gastroenterology Organization.



02/02/2021 WGO Guidance for the Care of Patients With COVID-19 and Liver Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713641/?report=printable 24/28

TABLE 7

WGO Recommendations for the Management of CLD in General and Patients With Alcoholic
Liver Disease in Particular in the COVID-19 Era

Patients with stable, compensated liver diseases should postpone medical visits and routine labs. Telemedicine or
phone visits should be encouraged in such cases In low income countries telemedicine or phone visits may not be
possible. Outpatient visits may be used to differentiate patients with compensated vs. decompensated liver disease
In high-moderate income countries outpatient visits should be limited to those with high MELD scores In persons
with decompensated cirrhosis who have complications that need laboratory monitoring such as ascites management,
visits for blood draw and clinical evaluation may be needed but should be kept to a minimum Telemedicine
approaches should take into account patients with alcohol use disorder and such patients should be approached
Routine prescriptions should be sent by mail and should be given to cover extended durations Patients with any
liver disease should be encouraged to receive pneumococcus and influenza vaccinations Treatment of severe
alcoholic hepatitis with corticosteroids should be decided and followed on a case by case basis. Whenever possible
patients should be hospitalized Liver biopsies should be restricted to cases in which it becomes unavoidable in
order to make a definitive diagnosis Hospitalizations, if needed, should be as short as possible, preferably in private
rooms: keep doors closed and windows open, limit medical and nursing staff SARS-CoV-2 testing should be done
in patients who present with acute decompensation of CLD, or acute-on-chronic liver failure

CLD indicates chronic liver disease; MELD, model for end-stage liver disease; WGO, World Gastroenterology
Organization.
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TABLE 8

WGO Recommendations for Performing Procedures During the COVID-19 Era

Interventional procedures, such as endoscopy and ERCP, should not be performed in patients with CLD unless they
are strictly necessary, such as those with high-risk varices or cholangitis Pure screening of gastric and esophageal
varices in patients with stable cirrhosis should be rescheduled Endoscopy should always be performed using
appropriate PPE. Please see recent WGO guidance on use appropriate use of PPE Ensuring proper disinfection of
equipment and the endoscopy room, minimize exposure in waiting and recovery areas and triage patients at entry,
using well-trained staff is of extreme importance to ensure patient safety Clinicians should consider screening all
patients undergoing endoscopy using a rapid COVID-19 test before the procedure In resource poor settings, pooled
RT-PCR for SARS-COV-2, as a screening measure before endoscopy, may be used to reduce costs TIPS insertion
should only be performed in life-threatening cases of refractory variceal bleeding

CLD indicates chronic liver disease; ERCP, endoscopic retrograde cholangiopancreatography; PPE, personal
protective equipment; RT-PCR, reverse-transcription polymerase chain reaction; WGO, World Gastroenterology
Organization.
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TABLE 9

WGO Recommendations of Investigational Drugs for the Management of COVID-19

No recommendation can be currently made with regards to treatment of COVID-19, as there are no drugs approved
for COVID-19, although many are under investigation Evolving treatment data should be thoroughly evaluated by
experts, bearing in mind issues of efficacy, safety, local access, and affordability So far, favorable data have been
reported for remdesivir, favipiravir, and dexamethasone Abnormal liver tests should not be a contraindication to
using COVID-19 experimental therapies if needed

WGO indicates World Gastroenterology Organization.
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TABLE 10

WGO Recommendations on Screening and Treatment of HCC During the COVID-19 Era

Routine HCC surveillance can be postponed for 2-3 mo in patients who are otherwise stable All patients being
evaluated for the diagnosis and management of HCC must first be screened for COVID-19 It is recommended to
include ID specialists and pulmonologists in the multidisciplinary team for HCC care, especially during the
COVID-19 pandemic In patients with concomitant COVID-19, the slow median doubling time supports a rationale
for a short delay in initiating treatment for the HCC Nonsurgical treatment approaches are recommended in most
cases, depending on local availability. Percutaneous ethanol injection can be a viable option in low-middle income
countries, when other options are not available Preferable use of oral tyrosine kinase inhibitors is recommended, to
avoid nosocomial exposure associated with receiving infusion regimens Delaying transplant to allow the COVID-
19 to resolve is preferred, if possible

HCC indicates hepatocellular carcinoma; WGO, World Gastroenterology Organization.
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TABLE 11

WGO Recommendations for Liver Transplantation in the Era of COVID-19

Listing for liver transplantation should be restricted to patients with a poor short-term prognosis such as patients
with high MELD score, acute liver failure or liver cancer within Milan criteria LDLT for patients with high MELD
score and acute liver failure may be considered in areas of the world where LDLT represents the majority of
transplantations done. Access to LDLT will need to be dynamically assessed as locations begin to reopen Testing
organ donors for the presence of virus is recommended, and those that are positive should be ineligible for donation
Recipients should be screened for SARS-CoV-2 by rapid PCR testing. If found positive transplantation may be
postponed until after recovery from SARS-CoV-2 infection PTIS regimens should not be changed. However, in
patients diagnosed with COVID-19, reduction of PTIS should be considered

LDLT indicates living donor liver transplantation; MELD, model for end-stage liver disease; PCR, polymerase chain
reaction; PTIS, posttransplantation immunosuppression.


