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Dear Editor,

We read an interesting and informative guideline for liver 
disease management during the pandemic of severe acute 
respiratory syndrome-coronavirus-2 (SARS-CoV-2) infection 
by the Korean Association for the Study of the Liver (KASL), 
recently published in the Clinical and Molecular Hepatology.1 
The guideline also summarized the practical management in 
patients with underlying liver disease and SARS-CoV-2 infec-
tion. Meanwhile, there has been several articles discussing 
autoimmune hepatitis (AIH) after SARS-CoV-2 infection.2,3 
The possible mechanism for this phenomenon is that an in-
crease in inflammatory cytokines, including tumor necrosis 
factor-α, interferon-γ and interleukin-10, after SARS-CoV-2 in-
fection causes the onset of immune mediated diseases.4 
Moreover, it has been shown that SARS-CoV-2-specific CD8+ 
T-cells can cause AIH-like conditions after vaccination includ-
ing our previous report,5,6 which may also occur after SARS-
CoV-2 infection.3 However, there has been limited data on 

the development of primary biliary cholangitis (PBC) after 
SARS-CoV-2 infection. Considering the suggested association 
between AIH and SARS-CoV-2 vaccination or infection, PBC 
can also be developed after SARS-CoV-2 infection as follows: 
a 56-year-old female patient with a 10-year history of hyper-
tension and hepatitis C virus infection in a virologic cure state 
had normal liver function during follow-up even after third 
dose of SARS-CoV-2 Pfizer/BioNTech vaccination. Six months 
after the third dose of vaccination, she was infected with 
SARS-CoV-2 and referred to our hepatobiliary center for pru-
ritus 3 weeks after infection. The patient had no history of 
herbal supplements, toxins, or alcohol consumption. Physical 
examination was normal, except for icteric sclera and jaun-
dice. Liver function tests showed total bilirubin, 3.2 mg/dL; 
aspartate aminotransferase, 243 U/L; alanine aminotransfer-
ase (ALT), 630 U/L; alkaline phosphatase (ALP), 449 U/L; and 
γ-glutamyl transferase (GGT), 2765 U/L. All examined viral 
markers, such as hepatitis A, B, C, and E, Epstein-Barr virus, 
cytomegalovirus, and Herps simplex virus types 1 and 2, 
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were negative. Autoantibodies including antinuclear anti-
body, anti-mitochondrial antibody, anti-smooth muscle, liver-
kidney microsomal, and antineutrophil cytoplasmic antibod-
ies were negative, with a normal level of immunoglobulin G 
(773 mg/dL). Dynamic computed tomography of the liver re-
vealed normal findings. Percutaneous liver biopsy was per-
formed to evaluate the possibility of autoimmune liver dis-
ease due to marked elevation of ALT, ALP, and GGT levels. 

Liver histopathology showed moderate portal inflammation 
with CD3+ T-cell dominant infiltration, rosette formation, and 
piecemeal necrosis. A considerable proportion of CD3+ T-cells 
were CD8+ T-cells, some of which targeted biliary epithelial 
cells. Granulomatous cholangitis and destruction and prolif-
eration of the bile ducts without suppurative cholangitis 
were identified (Fig. 1A). After treatment with high-dose ur-
sodeoxycholic acid (15 mg/kg), the liver enzyme levels re-

Abbreviations: 
AIH, autoimmune hepatitis; ALP, alkaline phosphatase; ALT, alanine aminotransferase; GGT, γ-glutamyl transferase; KASL, Korean Association for the Study of the Liver; 
PBC, primary biliary cholangitis; SARS-CoV-2, severe acute respiratory syndrome-coronavirus-2

Figure 1. Histopathological findings and clinical course of the patient. (A) Moderate portal inflammation with piecemeal necrosis and rosette 
formation was noted on H&E staining. Infiltration of CD3+ T cells, which consisted mainly of CD8+ T-cells followed by CD4+ T-cells, and CD20+ 
cells, were identified in the portal and periportal areas. Some of the CD8+ T cells were targeting biliary epithelial cells. On H&E and CK-19 stain-
ing, granulomatous and nonsuppurative cholangitis with destruction and proliferation of the bile ducts was observed. (B) After treatment 
with high-dose UDCA (15 mg/kg), the patient’s laboratory results normalized in 2 weeks. H&E, Hematoxylin and Eosin; T.bil, total bilirubin; AST, 
aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, γ-glutamyl transferase; UDCA, ursodeoxycholic 
acid; CK, cytokeratin.
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turned to normal (Fig. 1B).
In our patient, the histological findings represented as non-

suppurative and granulomatous cholangitis with destruction 
and proliferation of the bile ducts were compatible with the 
findings of PBC.7 Moreover, CD3+ T-cells, including CD8+ T-
cells, were also dominant among the infiltrated cells in the 
portal area. As the interaction between autoreactive CD4+ 
and CD8+ T-cells and biliary pathways account for the devel-
opment of PBC,7 virus-specific CD8+ T-cells might have played 
a crucial role in the development of PBC in our patient. 
Therefore, this letter supports the possibility of developing 
AIH-like conditions, including PBC, following SARS-CoV-2 
vaccination or infection. As SARS-CoV-2 infection can in-
crease liver enzymes and mortality in patients with cirrhosis, 
it has been recommended to monitor liver function and co-
morbidity in patients with SARS-CoV-2 infection.1,8,9 More-
over, based on our report, it might be needed to consider the 
possibility of AIH or PBC in patients with elevated liver en-
zymes after SARS-CoV-2 infection. In conclusion, to verify the 
association of autoimmune liver disease and SARS-CoV-2 in-
fection, further population-based cohort study is necessary 
to evaluate the incidence of AIH or PBC during the SARS-
CoV-2 era.
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