
are infected with COVID-19, where drug-drug interactions are 
possible (e.g. lopinavir-ritonavir) that may increase the concentration 
of the protease inhibitor DAA for Hepatitis C treatment. This review 
is aims to provide guidelines for managing patients with CLD amid 
the pandemic, and how we move forward after the lockdown.
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INTRODUCTION
In December 2019, a cluster of patients were diagnosed with pneu-
monia of unknown origin in Wuhan, China[1]. The cause was then 
identified as severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), a zoonotic virus that can be transmitted from humans to 
humans, now called corona-virus disease 2019 (COVID-19). As of  1 
November 2020, the virus has infected more than 46 million people, 
and there were 1.2 million deaths worldwide[2]. Social distancing and 
hygiene controls have been implemented in some areas; however one 
major concern is hospital-associated transmission to healthcare pro-
viders and patients[3]. Furthermore asymptomatic patients also have 
the potential to spread the disease, resulting most non-urgent hospital 
visits risky. As the population falls victim to the virus, healthcare sys-
tem and providers has developed methods to limit transmission using 
telemedicine and other unique methods[4]. Nevertheless, for patients 
who previously needed to be followed up at the hospital regularly, 
such as those with chronic liver disease (CLD), there may be long 
lasting impacts in the future due to missed follow up, and patients 
reluctance to come back to the hospital for their check-up even after 
the lockdown period is over.

CHRONIC LIVER DISEASE AND COVID-19
The relationship between CLD and COVID-19 is not yet fully under-
stood yet. To date, there is no evidence that stable CLD has increased 
susceptibility to COVID-19. In a recent meta-analysis, the reported 
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ABSTRACT
Corona-virus disease (COVID-19) affected medical services 
worldwide because of its pandemic nature; including patients with 
chronic liver disease (CLD). Generally, there are three situations 
in which CLD patients can be affected by the coronavirus. Patients 
who have pre-existing liver conditions, especially those that need 
constant follow-up, will be exposed during follow-up visits to the 
hospital and are more vulnerable to infection. Second, patients with 
COVID-19 who have liver function derangements and incidental 
findings of ongoing CLD, especially those with cirrhosis will have 
more severe courses of the disease and possible acute-on-chronic 
liver failure. Finally, patients who undergo treatment for CLD who 
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prevalence of CLD among COVID-19 patients at baseline was 3%, 
with the main cause of  viral hepatitis, either hepatitis B virus (HBV) 
or hepatitis C virus (HCV)[5]. Similarly, Xu, et al. reported that the 
prevalence of pre-existing liver diseases among COVID-19 patients 
was around 2-10%[6]. A pooled analysis from six studies (four com-
paring severe vs. non-severe cases and two comparing survival) 
reported that CLD was not associated with increased odds of more 
severe COVID-19 infection (OR 0.96) or mortality (OR 2.33)[7]. This 
might suggest that patients with stable CLD are not at higher risk 
of contracting COVID-19; however it is noteworthy that the risk of 
infection or more severe disease course may differ according to the 
nature of the CLD. The Asian Pacific Association for the Study of 
the Liver (APASL) Expert consensus stated that patients with stable 
chronic HBV, HCV, non-alcoholic fatty liver (NAFLD)/metabolic 
associated fatty liver disease (MAFLD), or cholestatic liver disease 
may have increased risk of COVID-19 infection[8].

Viral hepatitis
A recent study of 105 patients showed that liver injury in chronic 
HBV and COVID-19 co-infection were more likely to have a more 
severe course of illness and worse prognosis including higher mor-
tality and complications[9]. A similar study by Chen, et al. of 123 
patients, 15 among whom had HBV co-infection and COVID-19, 
also found that co-infected patients had a higher severity rate com-
pared to patients with COVID-19 patients alone (46.7% vs. 24.1%, 
respectively). Furthermore, the mortality rate was also worse with 
HBV co-infection (13.3% HBV co-infection vs. 2.8% without HBV 
co-infection)[10], suggesting that patient with HBV co-infection may 
be more prone to liver injury. It is important to note that these studies 
involve only a limited number of patients only. Currently, no studies 
have reported the effect of HCV on COVID-19 infection, and the re-
ported incidence was as low as < 0.1% (3/5700)[11].

MAFLD
From a retrospective cohort involving 202 patients, it was reported 
that MAFLD was associated with higher risk of COVID-19 disease 
progression (6.6% vs. 44.7% p <0.0001) and longer viral shedding 
time (17.5 ± 5.2 days vs.12.1 ± 4.4 days p <0.0001) compared to 
patients without MAFLD[12]. This result is consistent even in younger 
patients with MAFLD (< 60 years)[13]. The reason behind it may be 
attributed to adipose tissue that can act as reservoir for the virus in 
aggravating the inflammatory response[14].

Cirrhosis
Cirrhotic patients are in an immunocompromised state that renders 
them more susceptible to various infections due to cirrhosis-associated 
immune dysfunction. COVID-19 patients with pre-existing cirrhosis 
have an increased mortality rate, especially for Child-Pugh class C[15,16]. 
An initial report from China found that patients with high MELD 
scores survived, while those with lower MELD scores did not and 
more patients with Child-Pugh class C died, while those with Child-
Pugh class B did not[16]. This may suggest that clinical decompensation 
may have more value in predicting the outcome of COVID-19 in pa-
tients with cirrhosis. Interestingly, in a prospective multicenter study, 
reported that there was no significant difference in the rates of mortal-
ity or transfer to hospice care in patients with cirrhosis and COVID-19 
compared to those with cirrhosis alone (30% vs. 20%); similarly, there 
was no significant difference in the presence of acute-on-chronic liver 
failure (ACLF) (29.7% vs. 22.8%)[17]. Therefore, due to the small 
sample size and mixed results it is currently difficult to conclude the 
impact of cirrhosis on the disease progression of coronavirus.
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APPROACH TO NON-COVID-19 CLD 
PATIENT
To decrease the potential spread of the disease via hospital-associated 
transmission, patient’s visits should be limited or at least staggered 
to prevent crowding and to achieve proper social distancing at the 
clinics. Several professional associations including the APASL[8,18], 
American Association for the Study of the Liver Diseases (AASLD)
[19], and the European Association for the Study of the Liver (EASL) 
[20] released position statements and consensus. For patients with 
viral hepatitis undergoing ongoing treatment, it is recommended to 
continue treatment whenever possible. Reducing the patient visit to 
the hospital using telemedicine and sending follow-up medication 
via mail, may be beneficial in reducing the risk of contracting 
COVID-19. However, for patients with poor compliance direct 
observation may be necessary. Education regarding social distancing 
should be emphasized, it is important that patients with CLD realize 
that they may have increased susceptibility (Figure 1). Similarly, 
patients with MAFLD should also be made aware of their condition 
and susceptibility, because obesity alone is a risk factor for more 
severe COVID-19 infection[21,22]. Lifestyle modification, weight 
loss, and diabetes glycemic control should be emphasized[18,20], 
and patients should be informed of their crucial role in managing 
MAFLD. 
    Patients with cirrhosis are at higher risk of more severe infections 
and higher mortality as the degree of decompensation increased; 
therefore, they are vulnerable to delayed standard care during the 
pandemic. To reduce admissions, guidelines to prevent spontaneous 
bacterial peritonitis, gastrointestinal hemorrhage, and hepatic 
encephalopathy should be enforced and prophylaxis should be given 
accordingly. In patients with low risk of hepatocellular carcinoma 
(HCC) an arbitrary monitoring delay of 2-3 months is deemed 
acceptable when the region is experiencing an outbreak[18,19]. Patients 
with elevated alpha fetoprotein levels should be prioritized. The 
arbitrary delay should be evaluated closely;  such a delay may have 
long lasting impact on the quality of cirrhosis care as described by 
Tapper and colleague[23]. The longer the delay in monitoring, the 
more backlog cases that healthcare providers have to deal with, this 
may overwhelm the capacity. 
    Several international societies have advocated non-urgent 
gastrointestinal procedures such as endoscopy to be deferred during 
the pandemic due to risk transmission via respiratory and gastric 
secretions[24,25]. Nevertheless, variceal bleeding is a potentially fatal 
complication in patients with cirrhosis, similar to HCC screening 
there should be balance of risk and benefit in performing screening 
endoscopy. The use of non-invasive assessment such as the Baveno 
VI criteria[26] and liver stiffness measurement with transient 
elastography have a good predictive value to identify clinically 
significant varices[27]. Following variceal bleeding endoscopic 
eradication of esophageal varices should be performed. Patients 
with emergency gastrointestinal bleeding should be scheduled for 
emergency endoscopy regardless of COVID-19 status, provided 
appropriate infection control equipment is available (Figure 2)[18]. 

APPROACH TO COVID-19 PATIENTS WITH 
NEWLY DIAGNOSED LIVER DISEASE
It is not uncommon to have liver function test derangements during 
the course of COVID-19 infection, some studies reported the 
incidence to be as high as 16-53%[18,28-31]. The cause of increased 
liver function can be attributed to COVID-19 itself, drug related 
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Figure 1 Proposed algorithm for patients with chronic liver disease during and after the pandemic, based on current consensus. EGD: 
esophagogastroduodenoscopy; FIB-4: fibrosis-4 scoring; NSBB: non-selective beta blocker.

effects, sepsis, and underlying liver disease. It remains unknown as 
to what extent COVID-19 directly causes elevated liver function 
tests or is a secondary phenomenon from the physiological response 
to the infection. ACE2 receptor which SARS-CoV-2 use as an entry 
point, is found in abundance in cholangiocytes, and the expression of 
ACE2 is comparable to that of alveolar type 2 cells[32,33]. By contrast, 
the ACE2 expression in hepatocytes is twentyfold less compared to 
cholangiocytes[32]. This finding may suggest that liver abnormalities 
may not be caused by hepatocyte damage, but rather cholangiocyte 
dysfunction and other causes such as drug related causes or systemic 
physiologic responses.
    It is recommended by the APASL working group of liver 
derangement that, during COVID-19 pandemic, one should perform 
standard investigations when  levels of alanine aminotransferase 
(ALT) and aspartate transaminase (AST) or both are elevated[18]. 
Routine testing for HBV is recommended, especially in endemic 
areas, whereas HCV screening is recommended for individuals with 
histories of transfusions, injection of illicit drugs use, and organ 
transplantation before the advent of donor screening. Similarly, 
AASLD also recommended considering etiologies other than 
COVID-19, including hepatitis A, B, and C[19]. In patients with HBV 
infection there is no contraindication to initiate treatment, especially 
when the patient fulfills the treatment criteria recommended by 
international guidelines (HBV DNA > 2000 IU/mL, ALT more than 
upper limit of normal (ULN), or ALT 2x ULN)[34,35] the initiation 
of treatment would be justified. However, for patients who did not 
fulfill the treatment criteria, the initiation of antiviral therapy should 
be discussed with the patient due to the long-term duration of the 

treatment. For patients with hepatitis C, it is recommended to defer 
treatment until COVID-19 infection is resolved[19,20].
    It is difficult to establish drug-induced liver injury; because the 
derangement of liver function test is common among COVID-19 
patients. The use of off-label pharmacological treatment should be 
evaluated carefully, and it is necessary to monitor liver tests. It is 
possible to stop the drug when there are signs of liver injury such as 
ALT > 5 times ULN, alkaline phosphatase (ALP) > 2 times ULN, 
total bilirubin > 2 ULN, the presence of coagulopathy, and liver 
decompensation[18]. If the treatment given is part of a clinical trial, the 
management of liver derangement should follow the study protocol.
    The transport of patients with COVID-19 should be limited 
as it increases personal contact with the patients and the risk of 
transmission; therefore, imaging such as ultrasound, MRI/MRCP, 
is not recommended unless it is highly likely to alter management. 
Ultrasound indicated for surveillance should be deferred until 
recovery[20].

APPROACH TO PAT IENT WITH CLD 
INFECTED WITH COVID-19
In patients with chronic HBV who are infected with COVID-19, 
it is recommended to continuing treatment[18,20]. Justification for 
the recommendation is due to the fact that some drugs such as 
corticosteroids and tocilizumab, which used to treat COVID-19, 
may cause reactivation of HBV and hepatitis flare[36-38]. The results 
of preliminary report from the RECOVERY trial stated that 
dexamethasone reduced death in mechanically ventilated patients by 
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