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INTRODUCTION
The coronavirus disease 2019 (COVID-19), a disease caused 
by the severe acute respiratory syndrome coronavirus-2 
(SARS-CoV-2) virus, has become a global pandemic. The 
unique issues in managing patients with liver disease need 
to be addressed. Abnormalities in liver function may be 
encountered in patients with COVID-19. Patients with chronic 
liver disease may potentially be at a higher risk of adverse 
outcomes, either due to reduced access to healthcare or their 
immunocompromised status. Hence, the Board of the Chapter of 
Gastroenterologists, Academy of Medicine, Singapore, initiated 
the formation of a workgroup to review and summarise the 
currently available data on liver disease in COVID-19, and to 
formulate recommendations to guide management. This report 
represents the collective opinion of the authors and is endorsed 
by the Board of the Chapter of Gastroenterologists, College of 
Physicians, Singapore.

The available published scientific data and the advisory 
statements of major professional bodies (American Association for 
the Study of Liver Diseases [AASLD] and European Association for 
the Study of the Liver [EASL]) were reviewed.(1,2) Relevant information 
was summarised and contextualised to our local situation, especially 
in areas of controversies and areas that were not addressed. The 
practice of evidence-based medicine requires objective scientific 
data, but where such data is lacking, decisions must be made based 
on the limited available evidence that is extrapolated from indirect 
data, or based on expert opinion. We aimed to provide professional 
guidance to clinicians who are managing patients with liver disease 
in Singapore during the COVID-19 pandemic. 

LIVER DISEASE CAUSED BY COVID-19
Current understanding
1.	 SARS-CoV-2 binds to target cells through the angiotensin-

converting enzyme 2, which occurs abundantly on liver and 
biliary epithelial cells.(3) Therefore, the liver is a potential 
target for infection. 

2.	 Potential causes of liver injury include systemic inflammatory 
response, ischaemia/hypotension, myositis, direct cytopathic 
effect or drug-induced liver injury. However, differentiating 
these causes may be difficult.(1)

3.	 Liver function abnormalities, predominantly raised aspartate 
aminotransferase (AST), alanine aminotransferase (ALT) and 
bilirubin, occurred in 14%–53% of hospitalised patients with 
COVID-19.(4-9) 

4.	 Elevated ALT and AST are usually 1–2 times the upper limit 
of normal, with rare cases of severe acute hepatitis.(4-9)

5.	 Liver injury is usually mild and does not require specific 
treatment or prolong hospitalisation.(9)

6.	 Liver injury is more common among severe COVID-19 cases. 
Low serum albumin on admission is a marker of severe 
COVID-19.(4,5)

7.	 Liver injury occurs in 58%–78% of death cases from 
COVID-19.(10-13) However, death from liver failure has not 
been specifically reported in patients with COVID-19.(4)

8.	 Liver biopsy findings in COVID-19 patients are nonspecific and 
vary from moderate microvesicular steatosis with mild mixed 
lobular and portal activity to focal necrosis.(14,15)

9.	 Therapeutic agents that are used to manage COVID-19 may 
be hepatotoxic, and these include remdesivir, tocilizumab 
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and, less commonly, chloroquine, hydroxychloroquine and 
azithromycin.(1)

10.	 An approach to evaluating a patient with COVID-19 and 
elevated liver biochemistries has been suggested by the 
AASLD (Fig. 1).(1)

Recommendations
1.	 When assessing patients with COVID-19 and elevated liver 

biochemistries, consider aetiologies that are unrelated to 
COVID-19 (e.g. hepatitis B and C), as well as other causes 
of elevated biochemistries (e.g. myositis, ischaemia and 
cytokine release syndrome).(1)

2.	 To limit unnecessary transportation of patients with COVID-19, 
liver imaging should be avoided unless there is clinical suspicion 
for biliary obstruction or venous thrombosis.(1)

3.	 The presence of abnormal liver biochemistries should not 
be a contraindication to use of investigational or off-label 
therapeutic agents for the treatment of COVID-19.(1)

MANAGEMENT OF PATIENTS WITH 
PRE-EXISTING LIVER DISEASE IN THE 
COVID-19 PANDEMIC
Current understanding
Patients with chronic liver disease/hepatocellular 
carcinoma/cirrhosis
1.	 Information on the impact of COVID-19 in patients with 

chronic liver disease is limited.(1)

2.	 There is no evidence that patients with stable chronic liver 
disease (e.g. due to chronic hepatitis B or C, primary biliary 
cirrhosis or non-alcoholic fatty liver disease [NAFLD]) have 
increased susceptibility to COVID-19.(1)

3.	 General preventive measures, including hand hygiene 
and physical distancing, have been shown to be effective 
in reducing the incidence of COVID-19 in patients with 
decompensated cirrhosis.(16) 

4.	 Patients with chronic liver disease should receive 
pneumococcal and influenza vaccination regardless of 
age.(17,18) The World Health Organization has advised 
that pneumococcal and influenza vaccination should be 
prioritised for vulnerable population groups during the 
COVID-19 pandemic.(19)

5.	 Patients with cancer have a higher risk of COVID-19 and 
poorer outcomes.(20) However, it remains unknown whether 
patients with hepatocellular carcinoma (HCC) have increased 
risk for severe COVID-19. 

6.	 In liver transplant recipients or patients with autoimmune 
hepatitis who are on immunosuppressive therapy, acute 
cellular rejection or disease flare should not be presumed 
in the face of an active COVID-19 pandemic.(1)

Patients with decompensated cirrhosis and liver 
transplantation 
1.	 There is limited data on the impact of COVID-19 among 

patients with decompensated cirrhosis or those awaiting liver 
transplantation.(1)

2.	 Donor screening for COVID-19 is recommended for most 
organ procurement organisations.(21) Those who test positive 
are ineligible for organ donation.(1) 

3.	 Transplantation in COVID-19 positive recipients is currently 
not recommended.(1)

Recommendations
Vaccination
Consider influenza and pneumococcal vaccination for patients 
with chronic liver disease or cirrhosis, where feasible.(2)

Outpatient clinic visit 
1.	 Efforts should be made to limit outpatient visits to patients 

who need to be seen in person.(1) Where possible, consider 
the use of phone consultations or telemedicine to replace 
in-person clinic visits.(2) 

2.	 If patients need to be seen in person, ensure that all patients 
are screened for symptoms of COVID-19 or potential 
exposure, as per the recommendations of the Ministry of 
Health, Singapore (MOH).

3.	 Consider limiting the number of caregivers accompanying 
patients to the clinic visit.(1)

4.	 Ensure appropriate distancing in the waiting area.(1)

5.	 A face mask is mandatory for physicians in the outpatient 
clinic.(22)

6.	 Patients with COVID-19 symptoms should not be evaluated 
in the outpatient clinic. They should be evaluated in a 
dedicated facility equipped with proper personal protective 
equipment and relevant infection control protocols.(1) Non-
urgent consultations should be deferred until post-recovery. 

Chronic hepatitis B and C
1.	 Consider using telemedicine for follow-up visits of stable 

patients on long-term antiviral therapy, and send follow-up 
prescriptions by mail or through home medication services.(2)

● Test hepatitis B and C serologies
● Review medications
● Avoid unnecessary imaging unless there is a high
   suspicion of biliary obstruction of venous thrombosis

COVID-19 patients with
elevated liver biochemistry

Liver tests stable/improving
or worsening

Stable/improving
● Continue to monitor closely

Worsening
● Evaluate for other causes: myositis,
   ischaemia, cytokine release syndrome,
   drug-induced liver injury
● Avoid hepatotoxic medications
● Utility of liver biopsy not established

Fig. 1 Chart shows the approach to the patient with COVID-19 and elevated 
serum liver biochemistries. [Adapted from Clinical insights for Hepatology 
and liver transplant providers during COVID-19 pandemic, AASLD.(1)]
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2.	 Continue treatment for chronic hepatitis B and C patients 
who are already on treatment.(1)

3.	 Consider delaying the initiation of treatment for chronic 
hepatitis C patients without decompensated cirrhosis, as 
starting treatment would require a follow-up visit to monitor 
for adverse effect within four weeks.(1) 

Non-alcoholic fatty liver disease 
Patients with NAFLD or non-alcoholic steatohepatitis may suffer 
from concomitant metabolic comorbidities such as diabetes 
mellitus, hypertension and obesity, which place them at increased 
risk of severe COVID-19. The management of these comorbidities 
should be optimised.(2)

Autoimmune liver disease
Patients with autoimmune liver disease who are in remission 
and on a stable dose of immunosuppressive therapy should not 
have their immunosuppression reduced, unless there are specific 
indications to do so (e.g. medication-induced lymphopenia or 
bacterial/fungal superinfection in severe COVID-19). The decision 
to reduce immunosuppression should be done in consultation 
with the relevant specialist.(2)

Liver cirrhosis
1.	 Consider telemedicine consultations in place of in-person 

visits, if feasible.(2)

2.	 Patients should receive vaccination for Streptococcus 
pneumoniae and influenza, where feasible. (2)

3.	 Regular surveillance for HCC should be continued. A delay in 
imaging for HCC surveillance may be considered depending 
on the individual patient’s risk profile.(1)

4.	 Endoscopy for variceal screening should be reserved for 
patients at high risk of variceal bleeding, such as those 
with a history of variceal bleeding or signs of significant 
portal hypertension.(2) Non-invasive risk assessment tools 
(e.g. Baveno-VI criteria) should be used to risk-stratify 
compensated cirrhosis patients for variceal screening.(23,24) 

5.	 Patients undergoing secondary prophylaxis that aims for 
complete endoscopic variceal obliteration should continue 
the scheduled endoscopy in order to prevent interval severe 
variceal bleeding, unless these patients are diagnosed to have 
or suspected to have COVID-19 or had close exposure to 
COVID-19, in which case the procedure should be postponed. 

6.	 Consider optimising outpatient ambulatory services for 
paracentesis to prevent re-admission in cirrhosis with 
refractory ascites.(2)

Hepatocellular carcinoma 
1.	 Continue the usual surveillance for HCC. Based on patient 

and facility circumstances, an arbitrary delay of two months 
is reasonable. The risks and benefits of delaying surveillance 
should be discussed with the patient and documented.(1)

2.	 Proceed with HCC treatment as indicated. It is not advisable 
to delay treatment due to the COVID-19 pandemic, as the 
duration of the pandemic is unknown.(1)

Patients on immunosuppression 
1.	 In immunosuppressed liver disease patients without 

COVID-19, do not make anticipatory adjustments to current 
immunosuppressive drugs or dosages.(1)

2.	 In immunosuppressed liver disease patients with COVID-19:(1)

•	 Prednisolone: consider minimising the dose of high-
dose prednisolone but maintaining a sufficient dosage 
to avoid adrenal insufficiency.

•	 Azathioprine or mycophenolate: consider reducing the 
dose in patients with active COVID-19, especially if 
there is lymphopenia, fever or worsening pneumonia.

•	 Calcineurin inhibitors (CNI): consider reducing but 
not stopping daily CNI dose, especially in the setting 
of lymphopenia, fever or worsening pneumonia in 
patients with active COVID-19.

3.	 Initiate immunosuppressive therapy in patients with or 
without COVID-19, if there are strong indications for 
treatment (e.g. autoimmune hepatitis, graft rejection).(1) 

4.	 In patients with COVID-19, be cautious when initiating 
prednisolone or other immunosuppressive therapy, if the risk 
may outweigh the potential benefit (e.g. in alcohol-associated 
hepatitis).(1) 

Endoscopy
1.	 SARS-CoV-2 can potentially be present in saliva. Faecal-oral 

SARS-CoV-2 transmission has been reported.(25,26)

2.	 As endoscopy is an aerosol-generating procedure, 
the Joint Gastrointestinal Societies (the American 
Gastroenterological Association, the AASLD, the American 
College of Gastroenterology and the American Society for 
Gastrointestinal Endoscopy) recommend deferring non-
urgent/elective endoscopy procedures such as variceal 
screening.(27-29)

3.	 Elective endoscopy should proceed only if the endoscopy 
is likely to have a significant impact on the patient’s care, 
according to clinical practice guidelines. 

4.	 Please refer to the professional guidance on gastrointestinal 
endoscopy during the COVID-19 pandemic published by 
the Singapore Chapter of Gastroenterologists.(28)

Liver biopsy
1.	 In patients without COVID-19, the decision to proceed with 

liver biopsy depends on the local burden of COVID-19 and 
the individual indication for histological assessment.(2)

•	 Liver biopsy should be performed in patients with liver 
disease of unknown aetiology (e.g. where delay in 
diagnosis and appropriate treatment can lead to poor 
outcome) or to confirm the diagnosis before initiating 
treatment (e.g. to confirm the diagnosis of autoimmune 
hepatitis before starting corticosteroids).

•	 Liver biopsy may be deferred for grading/staging of 
patients with NAFLD or chronic viral hepatitis, or 
in patients with only mildly elevated transaminases 
(e.g. ALT < 3 × upper limit of normal) of unknown 
aetiology.
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2.	 In patients with COVID-19, liver biopsy should be deferred 
in most patients, as the treatment of COVID-19 outweighs 
the diagnosis of co-existing liver disease.(2) 

Pharmacotherapy
1.	 In patients with pre-existing chronic liver disease who 

develop COVID-19, there is concern of drug interactions with 
potential therapeutic agents for COVID-19. A recent position 
paper by EASL-European Society of Clinical Microbiology 
and Infectious Diseases provides a detailed review of 
considerations for drug interactions in patients with chronic 
liver disease or post-liver transplantation.(2) 

2.	 Consult the pharmacist and/or hepatologist for potential 
drug-induced liver injury in COVID-19 patients, if uncertain.
•	 Paracetamol: Avoid doses > 2 g per day in patients 

with underlying chronic liver disease.
•	 Nonsteroidal anti-inflammatory drugs (NSAIDs): 

Whether NSAIDs worsen COVID-19 remains 
inconclusive. NSAIDs should be used with caution 
due to potential drug-induced liver injury, and should 
be avoided in patients with cirrhosis and portal 
hypertension due to increased risk of hepatorenal 
syndrome.(30-32)

Liver transplant
1.	 The advisory from MOH on transplant activities should be 

adhered to.
2.	 For further details on management of liver transplant 

patients, the AASLD Clinical Insights for Hepatology and 
Liver Transplant Providers During the COVID-19 Pandemic 
advisory provides excellent recommendations that are largely 
applicable to our local context.(1) 

Multidisciplinary team meetings
Existing multidisciplinary teams (e.g. liver transplantation or 
HCC) should continue during the period of the pandemic via 
teleconferencing (if resources are available) to maintain physical 
distancing while addressing the diagnostic and management plans 
for patients with liver disease. (1) 

CONCLUSION
The current management strategies for COVID-19 focus on public 
health and infection control measures to contain the disease, 
and respiratory support and treatment of severe cases. There are 
implications for patients with underlying gastroenterological and 
liver diseases, and clinicians who are involved in their care should 
be cognisant of these issues.(33) The current recommendations 

Fig. 2 Summary of recommendations published by international liver societies(1,2) and contextualised for Singapore.(28) 

All patients with liver disease should comply with general recommendations for COVID-19
• Good hand hygiene, practise physical distancing, wear a mask if unwell and seek medical advice promptly

With pre-existing liver disease No pre-existing liver disease

Outpatient clinic
• Limit outpatient visits to essential cases
  only.
• Where possible, consider the use of
  phone consultation or telemedicine to
  replace in-person clinic visits.
• Ensure all patients who visit the clinic are
  screened for potential COVID-19
  symptoms or exposure.
• Consider limiting the number of
  caregivers accompanying patients to the
  clinic visit.
• Ensure appropriate physical distancing in
  the waiting area.
• A face mask is mandatory for physicians
  in outpatient hepatology clinic.
• Patients with COVID-19 symptoms
  should not be seen in the hepatology
  clinic but should be referred to a
  dedicated facility equipped with adequate
  personal protective equipment and
  infection control protocols.

Live cirrhosis
• Consider telemedicine instead of
   in-person visits.
• Consider pneumococcal and influenza
   vaccination where feasible.
• Endoscopy for variceal screening
   should be reserved for patients at
   high-risk of bleeding.
• Consider optimising outpatient
   ambulatory services for paracentesis
   to reduce hospital admissions.

Hepatocellular carcinoma (HCC)
• Continue usual surveillance for HCC.
   A delay in imaging for HCC
   surveillance may be considered
   depending on the patient’s risk profile.
• Proceed with HCC treatment as
   indicated. Avoid delaying treatment
   due to the pandemic as its duration is
   unknown.

Endoscopy
• Proceed with elective endoscopy only
  if the procedure is likely to have a
  significant clinical impact on patients’
  care. Otherwise, all non-urgent
  endoscopy procedures should
  be deferred.
• Consider using the Baveno-VI criteria
  to risk-stratify compensated cirrhosis
  patients for variceal screening.
• Refer to the Chapter of
  Gastroenterologists’ professional
  guidance on endoscopy during the
  COVID-19 pandemic in Singapore.(28)

• When assessing elevated liver
  biochemistries in patients with
  COVID-19, consider aetiologies
  unrelated to COVID-19 (e.g.
  hepatitis B and C, myositis,
  ischaemia, cytokine release
  syndrome and drug-induced
  liver injury).
• Limit unnecessary imaging for
  COVID-19 patients unless there is
  clinical suspicion of biliary
  obstruction, cholangitis or venous
  thrombosis.
• The presence of abnormal liver
  biochemistries should not be a
  contraindication to use
  investigational or off-label
  therapeutic agents for the
  treatment of COVID-19.

Disclaimer: The recommendations
are summarised from position
statements published by
international liver societies.(1,2)

Chronic viral hepatitis
• Consider telemedicine visits for follow-up
  of stable patients on long-term antiviral
  therapy. Send follow-up prescriptions
  by mail.
• Continue treatment of chronic hepatitis
  B and C patients who are already
   on treatment.
Non-alcoholic fatty liver disease
• NAFLD patients may suffer from
  concomitant metabolic comorbidities that
  place them at increased risk of
  severe COVID-19.
Autoimmune hepatitis
• Avoid reducing immunosuppression
  dose unless there are specific indications
  to do so.

Immunosuppression in liver disease
• Consult primary hepatologist
  regarding initiation or titration of
  immunosuppressants in patients
  with COVID-19
• Prednisolone: consider minimising
  the dose but maintain a sufficient
  dosage to avoid adrenal insufficiency
• Azathioprine or mycophenolate:
  consider reducing dose if there is
  lymphopenia, fever or worsening
  pneumonia.
• Calcineurin inhibitors (CNI): consider
  reducing but not stopping daily
  CNI dosage.

Liver biopsy
• In patients without COVID-19, liver
  biopsy should proceed in those with
  active liver injury of unknown
  aetiology or to confirm diagnosis prior
  to initiating treatment.
• Liver biopsy may be deferred for
  grading/staging of disease in
  stable patients.
• In patients with active COVID-19,
  biopsy should be deferred unless
  absolutely necessary.

Liver transplant
• Adhere to the relevant advisories
  from the Ministry of Health
• Refer to published advisories from
  AASLD(1) and EASL(2) for more
  detailed information on
  management of pre and post
  liver transplant patients.
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address practical issues of how to approach a patient with 
COVID-19 infection presenting with abnormalities of liver function, 
and provide guidance for the management of patients with pre-
existing chronic liver disease. A summary of the recommendations 
is shown in Fig.  2. They are based on the data and evidence 
available up to the time of publication, as well as expert opinion 
where such data is lacking. This document has not undergone 
the methodical rigour of a practice guideline and does not define 
a standard of care. It is not intended to be a substitute for the 
independent professional judgement of the healthcare provider. 
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