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ABSTRACT

By late December 2019, a novel beta-coronavirus, named as COVID-19 (2019-nCoV), was discovered 
in Wuhan, Hubei Province, China which epidemiologically linked to a Huanan seafood market in Wuhan. 
Coronavirus Disease 2019 or COVID-19 cases are growing rapidly from Wuhan to many countries, finding 
the health care system unprepared to face this threat. No effective drugs are clinically approved to manage the 
disease and strategies to protect the most vulnerable from developing severe illness and infection is still unclear. 
Information on how COVID-19 virus infection may affects many organs, especially the liver and the relevance 
of pre-existing liver disease in patients as a risk factor for the infection or disease severity are still scarce 
and inconclusive. Besides, the recommendation and consideration in liver transplant patients, hepatocellular 
carcinoma, or patient on immunosuppressive therapy still need further analysis Therefore, the information on 
the mechanism and treatment of COVID-19 related liver injury in patients with or without pre-existing liver 
disease should be considered.
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ABSTRAK

Pada akhir desember 2019, beta-coronavirus baru, disebut dengan COVID-19 (2019-nCoV) ditemukan 
di Wuhan, Provinsi Hubei, China yang secara epidemiologi berkaitan erat dengan pasar hewan di Wuhan. 
Kasus infeksi Coronavirus Disease 2019 atau COVID-19 masih meningkat secara masif dari Wuhan hingga ke 
negara-negara lainnya, menandakan adanya ketidaksiapan lembaga kesehatan dalam menghadapi pandemic ini. 
Hingga saat ini, belum ditemukan rekomendasi tatalaksana yang efektif untuk infeksi COVID-19 dan belum ada 
strategi yang jelas bagi orang-orang yang memiliki kerentanan untuk menderita infeksi yang berat. Informasi 
bagaimana infeksi virus COVID-19 dapat mempengaruhi organ lain, khususnya organ hati, dan relevansi 
penyakit hati kronik sebagai faktor risiko keparahan infeksi COVID-19 masih terbatas dan inkonklusif. Selain 
itu, rekomendasi manajemen pasien dengan peyakit hati seperti pasien transplantasi hati, karsinoma sel hati, 
atau pasien dalam terapi imunosupresan masih membutuhkan analisis lebih jauh. Oleh karena itu, mekanisme 
dan tatalaksana infeksi COVID-19 terhadap gangguan fungsi hati pada pasien dengan atau tanpa penyakit 
hati kronik harus dipertimbangkan.

Kata kunci: COVID-19, coronavirus, gangguan hati, penyakit hati kronik, infeksi
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INTRODUCTION

By late December 2019, a novel beta-coronavirus, 
named as COVID-19 (2019-nCoV), was discovered 
and was isolated from the airway epithelial cell of 
patient with unknown pneumonia in Wuhan, Hubei 
Province, China. Within four months, COVID-19 cases 
were growing rapidly from Wuhan to many countries, 
globally. 1,2 ,3 As of July 4th, 2020, the total of confirmed 
case are 10,902,637 cases including 522,466 death 
worldwide, finding the health care system unprepared 
to face this threat.4 In Indonesia, there are 62.142 total 
confirmed case and 3.089 death per 4th July 2020.5 

Coronaviruses belong to a large family of single-
stranded RNA viruses. Coronaviruses are classified 
alpha-coronavirus, beta-coronavirus, gamma-
coronavirus, and delta corona virus.1,2 As zoonotic 
viruses, wild animals and bats as the natural reservoir 
host and have a crucial role in transmitting the virus to 
humans. 1,2 SARS-CoV-2 has three dimensions structure 
of spike glycoprotein receptor-binding domain which 
binds to angiotensin-converting enzyme 2 (ACE2) 
receptor as it infects human cells.1,2 ,3 The main route 
of transmission for SARS-CoV-2 is the respiratory 
droplet, however, it can also be transmitted through 
aerial droplets, as well as direct and indirect contact 
by touching the surface of daily objects.1,2,6 Recent 
studies showed demonstrated detection of RNA and 
parts of SARS-CoV-2 in feces; indicating the ability 
of the virus to replicate in digestive tract, which can be 
manifested as gastrointestinal symptoms with possible 
oral-fecal transmission.7 

Clinical manifestations of COVID-19 are highly 
variable; ranging from asymptomatic, mild, moderate, and 
severe. Furthermore, in elderly or immunocompromised 
patients, the clinical manifestations can be atypical.1,2,3 
Information on how SARS-CoV-2 affects many organs, 
especially hepatobiliary system, and the relevance of 
pre-existing liver disease in patients as a risk factor 
for the infection or progression of disease severity are 
still scarce and inconclusive.8,9 Not to mention that 
recommendations and considerations in liver transplant 
patients, hepatocellular carcinoma, or in patients with 
immunosuppressive therapy still need further analysis.10 
Therefore, the information on the mechanism and 
treatment of COVID-19 related liver injury in patients 
with or without pre-existing liver disease should be 
considered. Also, since the number of COVID-19 cases 
keeps increasing and no potential drugs have been 
proven clinically, it is essential to develop strategies 
to protect the most vulnerable from developing severe 
illness and infection.

HOW COVID-19 AFFECT THE LIVER

The impact of COVID-19 virus infection on the 
liver is still unclear. Several studies have shown 
that COVID-19 virus infection causes abnormality 
in liver function proven by elevation of serum liver 
biochemistries such as alanine aminotransferase 
(ALT), aspartate aminotransferase (AST), and total 
bilirubin. The incidence of elevated ALT and AST 
are ranged from 2.5% - 50% to 2.5% - 61.1%, 
respectively.10-13 Low of albumin level is also a marker 
of severe infection and poor prognosis.14,15 Several 
studies also evaluated alkaline phosphatase (ALP) 
and gamma glutamyl-transpeptidase (GGT) for the 
assessment of liver function. 10-13 This is possible 
because of ubiquitous distribution of the main viral 
entry receptor, angiotensin converting enzyme 2 
(ACE2), causing systemic systemic infection and 
alteration in the immune system.10-15 The COVID-19 
related liver injury is defined as any liver damage 
occurring during disease progression and treatment of 
COVID-19 in patients with or without pre-existing liver 
disease.16-18 There are several possible pathogenesis 
and pathophysiology of COVID-19 related liver 
injury: (1) Severe and systemic inflammation 
responses following COVID-19 virus infection are 
due to immune-mediated damage. This hypothesis is 
supported by studies that found that the inflammation 
biomarkers including C reactive protein (CRP), 
serum ferritin, LDH, D-dimer, IL-6, and IL-2 were 
elevated significantly in severe COVID-19 patients. 
Following autopsy studies, liver changes include 
dark red hepatomegaly, hepatocyte degeneration with 
focal lobular necrosis, and infiltration by neutrophils, 
lymphocytes, and monocytes in the portal spaces, and 
sinusoidal congestion with micro thrombosis. Despite 
these findings, no lesions of the bile ducts or liver 
failure can be specifically attributed to COVID-19 virus 
infection19,20,21; (2) Direct cytotoxicity is the result of 
active viral infection and replication in hepatic cells. 
This hypothesis is supported by several studies that 
found that the COVID-19 virus receptor, the ACE2, is 
expressed abundantly in the liver and in particular on 
biliary epithelial cells (59.7% vs. 2.6% in hepatocyte), 
suggesting cholangiocyte dysfunction may contribute 
to liver injury. The liver pathology of COVID-19 
patients showed moderate microvascular steatosis, mild 
lobular and portal activity, and a significant increase in 
mitotic cells and ballooned hepatocytes, indicating the 
apoptosis of the liver cell and could become evidence 
of direct liver infection. Additionally, although the 
viral load was relatively low, the virus was detected 
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in liver tissue. Tan et al have also demonstrated that 
COVID-19 virus specific protein 7a induces apoptosis 
via a caspase-dependent pathway in cell lines of 
different organs, including the liver, further confirming 
the possibility that COVID-19 virus directly affects 
liver tissue. However, no evidence that the late-onset 
symptoms are associated with greater liver function 
damage. Further evaluations are needed.8, 22,23; (3) 
Anoxia as the result of respiratory failure. Hypoxic 
hepatitis is found in severe cases of anoxia COVID-19 
patient.13,16,24; (4) Drug-induced liver injury (DILI) 
due to some drugs, which include antiviral, antibiotic, 
chloroquine, tocilizumab, and traditional medicine. Xu 
et al suggested some potentially hepatotoxic drugs in 
treating COVID-19, especially hydroxychloroquine, 
azithromycin, and some antiviruses (lopinavir/
ritonavir).16,24,25; (5) Reactivation of pre-existing 
liver disease. Patients with pre-existing chronic liver 
disease, may be more susceptible to liver damage 
from SARS-CoV-2 infection. Biologic agents such as 
tocilizumab and baricitinib might also cause hepatitis 
B virus (HBV) reactivation and thus lead to liver 
function deterioration. On the other hand, it is still 
unknown whether SARS-CoV-2 infection exacerbates 
cholestasis in those with underlying cholestatic liver 
disease.16,26

Study by Vespa et al confirmed that prevalence 
COVID-19 patient with elevated ASL and ALT values 
were 18.5% and 26.7% respectively. An increase of 
GGT > 55U/L was seen in 36.2%, ALP> 150 U/L in 
9.6%, and total bilirubin >1,2 mg/dl in 10.6%. The 
result of the study also showed that the clinical value 
of ALP is associated with poor prognosis.27 Wang et al 
in their study found that 41% of COVID-19 patient had 
elevated aminotransferase. The enzyme abnormality 
was associated with disease severity, along with other 
series of laboratory tests including higher A-aDO2, 
higher GGT, lower albumin, decreased CD4+ T cells, 
and B lymphocytes.28

CHRONIC LIVER DISEASE AND COVID-19

Chronic liver disease (CLD) with or without 
cirrhosis are one of the conditions related to decreased 
immune function caused by dysregulation or abnormal 
immune system.29,30 This condition could lead to an 
increased risk of severe acute respiratory infections and 
complications during COVID-19 virus infection.26 The 
prevalence of COVID-19 patients with pre-existing 
liver disease ranges from 2% - 11%.11 However, studies 
on how the effect of COVID-19 virus infection among 

patient with chronic liver disease are still inconclusive. 
Andre et al in their study on the mortality rate 

of COVID-19 virus infection in patients with pre-
existing chronic liver disease and cirrhosis found that 
patients with chronic liver disease and cirrhosis had 
clinical factors associated with poor outcomes from 
COVID-19 virus infection. Among 152 patients with 
chronic liver disease and COVID-19 virus infection, 
68% (103 patients) of them were cirrhosis. The most 
common etiology of the pre-existing liver disease was 
non-alcoholic fatty liver disease (22.4%), followed 
by alcohol liver disease (19,7%), hepatitis B (11.8%), 
hepatitis C (10.5%), and others/combination (35.6%). 
The median length of hospital stay until discharge or 
death was 10 days in cirrhotic patients. The mortality 
rate among cirrhosis patients remains high (39.8%). 
The reported causes of death in cirrhosis patients were 
COVID-19 lung disease in 78% of patients, cardiac-
related in 4.3%, and only 12.2% of death was related 
to liver disease. 31 This study showed that the risk 
factors for poor prognosis and severe outcomes in the 
general population were advanced age, obesity, renal 
impairment, heart disease, and diabetes mellitus. 31 In 
cirrhotic patients, baseline Child-Turcotte-Pugh (CTP) 
class and Model for End-stage Liver Disease (MELD) 
scores were strongly correlated to mortality risk.31 
The result of this study showed that death occurred 
in 12.2 % of chronic liver disease (CLD) without 
cirrhosis, 23.9% of which were CTP-A, 43.3% were 
CTP-B, and 63.0% were CTP-C. CTP-B and CTP-C 
cirrhosis remained a significant predictor of mortality.31 
The presence of hepatic decompensation (worsening 
ascites, spontaneous bacterial peritonitis, hepatic 
encephalopathy, and variceal hemorrhage) during 
COVID-19 virus infection was also strongly correlated 
with a high risk of death, with 63.2% of those with 
new decompensation died compared to 26.2% of 
those without new decompensation. About 24.3% of 
patients with new decompensation had no respiratory 
symptoms. 31 These results are quite similar to Major 
et al study, which found that 562 COVID-19 patients 
with chronic liver disease (53% with cirrhosis) had a 
high rate for hospitalization and Intensive Care Unit 
admission. The CTP score was correlated significantly 
with increased the rate of death. Patients with liver 
cirrhosis may develop acute-on-chronic liver failure 
caused by an overwhelming inflammatory response and 
have a higher risk of secondary bacterial infection.32

Dong Ji et al who analyzed non-alcoholic fatty 
liver disease (NAFLD) in patients with COVID-19 
concluded that patients with NAFLD with high body 
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mass index (BMI) had a higher risk of progression to 
severe COVID-19 virus infection with longer viral 
shedding time.33 A large population of NAFLD could 
be at risk of severe COVID-19 due to an increased 
prevalence of NAFLD and the presence of concomitant 
extra-hepatic manifestation of metabolic syndrome. 
33 The underlying pathogenesis and pathophysiology 
are still unclear but could be related to impaired 
innate immunity to the virus and impaired hepatic 
function. 33,34 Patients with NAFLD have impaired 
hepatic macrophages function which is indicated 
by an increased ratio of inflammation-promoting 
M1 macrophages to inflammation-suppressing 
M2 macrophages. This condition could lead to the 
disease progression of COVID-19. 33,34,35 As NAFLD 
patients have often shown elevated cytokine levels, 
these patients may also be vulnerable to increased 
cytokine production associated with COVID-19 virus 
infection.33,34,35 Another study on 202 COVID-19 
patients revealed that 76 patients with NAFLD had 
a higher risk of severe disease (44.7% vs. 6.6%, p < 
0.0001), higher abnormal liver function tests (70% 
vs 11.1%, p<0.0001) and longer viral shedding time 
(17.5 ± 5.2 days vs 12.1 ± 4.4 days, p < 0.0001) when 
compared to non-NAFLD patients. 33

The COVID-19 virus infection has not been 
shown to cause severe disease in patients with 
immunosuppressive therapy, especially liver transplant 
recipients or autoimmune hepatitis patients.36 However, 
still, the clinician should manage a particular concern 
about immunocompromised patients. Bergamo et 
al, in their study, suggested that immunosuppressed 
patients were not at increased risk for COVID-19 
virus infection.26 Surprisingly, when an infection 
of an immunocompromised host occurs, it may be 
protected by a weaker immune response against the 
infectious agent. Based on available data, Ana Lieo 
et al suggested that immunosuppressed patients, 
especially those with autoimmune hepatitis (AIH), 
cirrhosis receiving immunosuppressive therapy, or 
liver transplant patients did not need to reduce or 
withdraw their immunosuppressive drugs to avoid 
a flare which would then require a higher dose of 
steroid and thus potentially increased the risk of 
infection.37 The EASL-ESCMID recommends that 
reduction should only be considered in case of severe 
COVID-19 under special circumstances (drug-induced 
lymphopenia or bacterial/fungal superinfection. Marjot 
Tom et al in his study found that patients with AIH 
had a modest reduction in the rate of hospitalization 
(75%) but with equivalent rates of death compared 

with CLD from other etiologies, despite the use of 
immunosuppressive agents.32 However, the number of 
cases was small, thus a further larger study to establish 
this conclusion. 

The post-transplant consideration is quite complex 
because of the higher risk of severe infection when 
patients receive excessive immunosuppression. Bin 
et al described a case of a 50-year-old male post-liver 
transplantation who was infected by SARS-CoV-2. The 
patient recovered from severe COVID-19 pneumonia 
after a temporary withdrawal of immunosuppressive 
agent and administration of a systemic low-dose 
corticosteroid.38 Huang and colleagues reported a case 
of COVID19 in a patient who had transplantation 
three years previously for HCC with a poor outcome 
despite multiple aggressive therapeutic measures.39 
The disease progressed rapidly from mild to critical 
illness because of multiple nosocomial infections 
and multiple organ failure.38,39 Garido et al suggested 
that post-transplant metabolic complications might 
outweigh immunosuppression as a risk factor for 
the development of severe COVID-19.36 In this 
regard, the EASL-ESCMID suggests a reduction 
of immunosuppressive therapy in post-transplant 
patients with severe COVID-19 only under special 
circumstances (medication-induced lymphopenia, 
bacterial/fungal superinfection.40 Huang et al suggested 
that lower T cell count in the post-transplant patient 
may be a surrogate for poor outcomes.39 Lavarone 
et al in their study showed that among fifty cirrhotic 
patients with confirmed COVID-19 infection, acute 
on chronic liver failure and de novo acute liver 
injury occurred in 14 (28%) patients and 10 patients, 
respectively. COVID-19 virus infection is associated 
with liver function deterioration and elevated mortality 
in cirrhotic patients. 44 Wong et al in study about 
management of patients with liver derangement during 
the COVID-19 pandemic suggested that systemic 
high-dose corticosteroid and tocilizumab which have 
been advocated for treating COVID-19 infection might 
cause HBC reactivation, hepatitis flare, and acute liver 
failure among patient with chronic HBV infection who 
confirmed positive COVID-19 virus infection.45

Several studies reported that patients with cancer 
or malignancy have a higher risk of COVID-19 virus 
infection with poorer outcomes compared to the 
general population.50 It is associated with systemic 
immunosuppressive state and treatment, such as 
chemotherapy or surgery.50 Zhang et al in their study 
of 28 cancer patients with severe COVID-19 virus 
infection, two of them with hepatocellular carcinoma. 
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Half of the patients had severe events with mortality 
rate was 28.6%.51 Anti-cancer therapy which was given 
within 14 days increased the risk of developing severe 
events significantly, including patients with HCC who 
showed deteriorating conditions and poor outcomes. 
Thus, intensive surveillance and early admission for 
cancer patients with COVID-19 virus co-infection are 
imperative.51-52

CONCLUSION

COVID-19 infection has spread globally and to 
date, the case and the death rate are still increasing. 
Clinical manifestations of COVID-19 virus infection 
are quite wide from asymptomatic, mild, moderate, 
and severe and can be atypical especially in elderly or 
immunocompromised patients. However, COVID-19 
related to liver impairment and its impact on chronic 
liver disease is still unclear. Several studies have 
shown COVID-19 virus infection causes abnormality 
in liver function proven by elevated of serum liver 
biochemistries associated to progressive disease 
and poor outcome. Some possibilities about the 
pathogenesis and pathophysiology of COVID-19 
associated liver injury are included severe and systemic 
inflammation responses following COVID-19 virus 
infection resulting immune mediated damage, direct 
cytotoxicity, hypoxia, drug induce liver injury (DILI), 
and reactivation of pre-existing liver disease. However, 
the prevalence of chronic liver disease with COVID-19 
infection co infection is relatively low. This study 
found that pre-existing liver disease appears to have 
low impact on COVID-19 outcomes. Nevertheless, 
some studies suggested that individual with NAFLD, 
high score of CTP, poor liver function before infection, 
and experience acute on chronic and acute liver failure 
have poorer prognosis. 
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