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Severe acute respiratory syndrome coronavirus 2 is a highly transmissible 
and pathogenic virus that leads to coronavirus disease 2019 (COVID-19). 
The preexisting liver diseases alter the course of COVID-19. Therefore, 
specific management strategies must be considered in individuals with 
chronic liver diseases (CLDs) and COVID-19. Autoimmune hepatitis 
(AIH) is a rare immune-mediated liver disease. Patients with AIH require 
life-long treatment with immunosuppressive drugs that may increase the 
risk of poor COVID-19 outcomes. The stage of underlying liver disease is 
another factor that can affect the clinical outcomes of COVID-19 in patients 
with AIH. In this review, we aim to provide relevant issues that will be 
helpful to clinicians in understanding and improving the clinical care for 
patients with AIH during the pandemic.
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infliximab can also be used in about 20%-30% of patients who do not 
respond or are intolerant to standard therapy.[5,6] AIH requires life-long 
immunosuppressive treatment, which also can enhance the risk of bac-
terial or viral infections in patients.[5]

The stage of the liver disease can be a contributing factor to adverse 
outcomes in AIH with COVID-19. In addition, immunosuppressive 
therapy for AIH may increase the risk of poor COVID-19 outcomes. On 
the other hand, immunosuppression could be protective against inap-
propriate immune response, or cytokine storm, which is characteristic 
of severe COVID-19.[7] Finally, SARS-CoV-2 infection may lead to a 
flare of underlying AIH. These factors render AIH a unique disease that 
should be managed with extra caution during the COVID-19 pandemic.
Here, we investigated the clinical characteristics and outcomes of 
COVID-19 in patients with AIH and discussed possible approaches that 
can be helpful to clinicians in the management of AIH with COVID-19.

Prevalence of COVID-19 in Patients with AIH
A multicenter Europe-wide patient-oriented survey on patients with 
AIH showed that the prevalence of COVID-19 in patients with AIH 
between June 24, 2020, and October 14, 2020, was not higher than in 
the general population. These results suggest that patients with AIH are 
not associated with an increased risk of COVID-19.[8]

Characteristics of AIH Patients with COVID-19
To date, two international registry-based studies and a few case 
studies have evaluated the clinical presentation and outcome of 
COVID-19 in patients with AIH.[9-13] The general characteristics 
of published studies about COVID-19 outcomes in patients with 
AIH are presented in Table 1. The median age of AIH patients with 
COVID-19 was approximately 50 years, and most patients were fe-
males. In two studies,[9,10] 54% and 29% of patients with AIH had cir-
rhosis during COVID-19 diagnosis. Most patients with AIH present-
ed with respiratory symptoms. Gastrointestinal symptoms were noted 
in 20%-30% of the patients. The majority of the patients (>83%) with 
AIH were under immunosuppression at the time of COVID-19. Pred-
nis(ol)one and/or thiopurines (azathioprine/6-mercaptopurine) were 
the most commonly used immunosuppressive drugs. There were 
no changes in medications for 60%-65% of the patients during the 
COVID-19 diagnosis. Up to 40% of patients also had concomitant 
comorbid diseases such as arterial hypertension, diabetes mellitus, 
and coronary artery disease. New-onset liver injury was observed in 
37% of the patients, with 18% moderate and 19% severe liver injury.
[10] The use of antivirals was an independent predictor of liver injury
(OR 3.36), while continued immunosuppression during COVID-19
lowered the risk of new-onset liver injury (OR 0.26).

Introduction
Coronavirus disease 2019 (COVID-19), which is caused by the se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-2), was 
first identified in December 2019 in Wuhan, China.[1] COVID-19 has 
rapidly spread throughout the world and caused a global pandemic. 
COVID-19 generally has an asymptomatic course or can present with 
mild symptoms; however, it can also progress to respiratory failure and 
death, particularly in individuals with risk factors such as older age, 
cardiovascular disease, chronic lung disease, active cancer, and diabe-
tes mellitus.[2] Several studies showed that patients with CLDs, espe-
cially those with cirrhosis, have higher hospitalization and mortality 
rates with COVID-19.[3,4]

Autoimmune hepatitis (AIH) is a rare chronic inflammatory liver dis-
ease.[5] Corticosteroids alone or in combination with azathioprine are 
the current standard therapy for AIH. Alternative drugs such as tacroli-
mus, mycophenolate mofetil (MMF), 6-mercaptopurine, rituximab, and 
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Outcomes of COVID-19 in Patients with AIH
In an international study,[9] COVID-19 outcomes of AIH (n=70) were 
compared with propensity score-matched (PSM) patients with non-AIH 
CLD (n=932) and healthy controls (n=769). The hospitalization rates, 
intensive care unit (ICU) admission rates, and all-cause mortality were 
not different between AIH and non-AIH CLDs. PSM analysis of pa-
tients with AIH versus healthy controls (n=769) revealed an increased 
risk of hospitalization in patients with AIH (+18.4%), but a similar risk 
of ICU admission and mortality in AIH and healthy controls. Another 
study compared the outcomes of AIH (n=110) with a PSM cohort of 
non-AIH CLD (n=220) and COVID-19.[10] The rates of hospitalization 
(46.4% vs 50.0%), need for supplemental oxygen (38.2% vs 42.2%), 
severe COVID-19 (15.5% vs 20.2%), and all-cause mortality (10% vs 
11.5%) were similar in AIH and non-AIH CLDs.
In patients with AIH, age and comorbid conditions were predictors 
of severe COVID-19 outcomes, but cirrhosis was the strongest pre-
dictor of severe outcomes and mortality.[9,10] Overall mortality was 
31% in AIH patients with baseline cirrhosis, while only 1.3% in 
those without.[10] The presence of liver injury and continued immu-
nosuppression during COVID-19 were not associated with severe 
COVID-19. AIH activity (remission vs nonremission) was also not 
associated with the outcome.[10,11]

Immunosuppressive Drugs and COVID-19 Severity in AIH
The use of immunosuppression was not associated with outcomes in 
a previous study which included 58 immunosuppressive-treated AIH 
patients with COVID-19.[9] However, the small population size in this 
study did not allow for more powerful analyses. In another study,[10] dose 
reduction of immunosuppression during COVID-19 did not lower the 
risk of severe COVID-19 in AIH. Indeed, this outcome is not unexpect-
ed as the immunosuppressive effects of AIH medications continue 8-12 
weeks after their discontinuation. In a follow-up study,[11] the authors 
included 254 patients with AIH, of whom 234 (92%) were taking immu-
nosuppressive therapy during COVID-19 diagnosis. This study showed 
that patients with AIH on glucocorticoids (aOR 4.73) and patients re-
ceiving thiopurine treatment (aOR 4.78) were at an increased risk of in-
creased COVID-19 severity compared with patients who did not receive 
treatment. Patients under both prednisolone-equivalent dose ≤5 mg/day 
(aOR 2.93) and >5 mg/day (aOR 8.30) were also at increased risk of 
poor outcomes. Patients who were using MMF (aOR 3.56) and tacroli-
mus (aOR 4.09) were also associated with poor COVID-19 outcomes.

AIH Triggered by COVID-19
AIH initially presentation following a bacterial or viral infection is a 
well-known phenomenon.[5,6] COVID-19 can alter immunological tol-
erance and lead to the new-onset or flare of a preexisting AIH. Few case 

studies suggested that AIH can be diagnosed for the first time during or 
a short time after COVID-19.[14,15] The diagnosis and treatment of AIH 
in active COVID-19 are challenging. Liver biopsy is not mandatory for 
AIH diagnosis in these patients if they have characteristic laboratory 
and serological findings.[16] Immunosuppressive therapy should be giv-
en during COVID-19 for patients with features of severe AIH, while 
it can be delayed in patients with mild hepatitis until recovery from 
COVID-19. These results also suggest that AIH should be considered 
among differential diagnoses in individuals who develop liver injury 
during or immediately after COVID-19.

Preventive Measures for Patients with AIH during COVID-19
The association between AIH and adverse COVID-19 outcomes sup-
ports the importance of preventive measures in this patient population. 
Vaccination against SARS-CoV-2 infection, mask-wearing, and social 
distancing should be strongly recommended for patients with AIH during 
the COVID-19 pandemic. These patients can also be managed remotely. 
Telemedicine has become particularly relevant in the management of 
patients with CLD during the current COVID-19 epidemic as it reduces 
hospital visits, which lowers the risk of SARS-CoV-2 contamination. 
Telemedicine was also evaluated for the management of AIH during the 
COVID-19 pandemic. Compared with the standard care group (in-per-
son visit), adherence to therapy as well as the risk of disease relapse was 
lower in the telehealth group.[17] A recent study evaluated the immune 
response to SARS-CoV-2 vaccination in 96 patients with AIH.[18] Ten 
(10%) patients had low or no response to vaccination. Patients with AIH 
had significantly lower antibody levels than healthy controls, suggesting 
an early third booster dose is necessary for patients with AIH.

AIH Following COVID-19 Vaccine
Several case reports described AIH-like liver injury that developed after 
SARS-CoV-2 vaccination.[19] The laboratory and histological findings 
of most cases mimicked AIH. These patients responded well to corti-
costeroid therapy; however, one patient progressed to fulminant liver 
failure and underwent liver transplantation.[19,20] These results should 
not discourage patients from SARS-CoV-2 vaccination. Liver injury is 
a rare side effect of the COVID-19 vaccines, and the overall benefits 
of vaccination outweigh the risk of side effects during the pandemic.
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Table 1. Characteristics of published data about COVID-19 outcomes in patients with AIH

Study  Number of patients Immunosuppressive therapy Hospitalization Mortality 
  during COVID-19

Gerussi et al.[12] 10 100% 60% 10%

Marjot et al.[9] 70 83%  76% 23%

Efe et al.[10] 110 93% 46% 10%

Efe et al.[11] 254 92% 37% 7%
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