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Coronavirus Disease 2019 in 
Autoimmune Hepatitis: A Lesson From 
Immunosuppressed Patients
Alessio Gerussi ,1,2 Cristina Rigamonti ,3,4 Chiara Elia,5 Nora Cazzagon ,6,7 Annarosa Floreani ,6,8 Roberta Pozzi,9 
Pietro Pozzoni,9 Ernesto Claar,10 Luisa Pasulo ,11 Stefano Fagiuoli ,11 Laura Cristoferi ,1,2 Marco Carbone ,1,2 and 
Pietro Invernizzi 1,2

Chronic immunosuppression is associated with increased and more severe viral infections. However, little is known 
about the association between immunosuppression and severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection. Our aim was to describe the clinical course of patients with immunosuppressed autoimmune hepatitis (AIH) 
during coronavirus disease 2019 (COVID-19) infection in Italy. Our study is a case series of patients with AIH treated 
with immunosuppression, who tested positive for SARS-CoV-2 in March 2020 during the outbreak of COVID-19. Ten 
patients from seven different hospitals in Italy were diagnosed with COVID-19 during the outbreak of SARS-CoV-2 
in March 2020. Seven subjects were female (70%), and age ranged from 27 to 73 years. Before the onset of SARS-
CoV-2 infection, all patients were taking immunosuppressive therapy for AIH, and eight of them were on biochemical 
remission. Two other patients had recent acute onset of their AIH, and consequently started high-dose steroids, as per 
induction protocol. All patients had a respiratory syndrome and a positive nasal swab for SARS-CoV-2. Five patients 
developed a computed tomography–confirmed COVID-19 pneumonia. Six subjects received a combination of antiret-
roviral and antimalarial drugs. In seven patients, the dosage of immunosuppressive medication was changed. Liver en-
zymes were repeated during SARS-CoV-2 infection in all hospitalized cases; they remained within the normal range in 
all cases, and improved in the two acute cases treated with high-dose steroids. The clinical outcome was comparable to 
the reported cases occurring in non-immunosuppressed subjects. Conclusion: Patients under immunosuppressive therapy 
for AIH developing COVID-19 show a disease course presumptively similar to that reported in the non-immunosup-
pressed population. These data might aid in medical decisions when dealing with SARS-CoV-2 infection in immuno-
compromised patients. (Hepatology Communications 2020;4:1257-1262).

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) is a pandemic infection causing 
coronavirus disease 2019 (COVID-19), and Italy 

is one of the mostly affected countries worldwide.(1) 
The impact of COVID-19 in patients with autoim-
mune liver disease treated with immunosuppressive 

therapy has not been described so far. Primarily, con-
cerns have been raised for immunosuppressed patients, 
particularly those with autoimmune hepatitis (AIH), 
due to the possibility of decompensation of liver dis-
ease, or to an unfavorable course of SARS-CoV-2 
infection. AIH is a rare liver disease and a prototypical 

Abbreviations: AIH, autoimmune hepatitis; COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome.
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example of chronic autoimmune condition requiring 
maintenance immunosuppression.(2) Stopping immu-
nosuppression is associated with almost inevitable 
relapse of the disease.(3) Viral infections in an immu-
nocompromised host are more frequent than in the 
general population, and have the ability to cause severe 
disease at much higher rates than in the healthy pop-
ulation.(4,5) Nonetheless, data from previous outbreaks 
of Coronavirus infections, like severe acute respiratory 
syndrome and Middle East respiratory syndrome, did 
not report a higher risk of morbidity and mortality 
related to immunosuppression.(6) Therefore, there is 
uncertainty on how to manage immunosuppression 
therapy during the SARS-CoV-2 pandemic.

This report describes the clinical course of ten 
patients with AIH who developed COVID-19 in Italy. 
Patients provided informed consent for the inclusion 
in this study, and the diagnostic procedures were con-
ducted in accordance with institutional guidelines.

Case Series
We contacted 67 large Italian liver units (24 in 

Lombardy) during the outbreak of SARS-CoV-2, 
asking about cases of COVID-19 that occurred in 
patients with AIH followed up at these centers.

Ten patients with AIH from seven different hospi-
tals in Italy, located primarily in the Lombardy region, 
were diagnosed with COVID-19 during the outbreak 
of SARS-CoV-2 in March 2020 (Table 1). Seven 
subjects were female (70%), and age ranged from 27 
to 73 years. Cirrhosis was present in four cases (40%), 

and patient 6 had decompensated cirrhosis (Child-
Pugh B) with history of previous episodes of ascites 
and hepatic encephalopathy.

Before the onset of COVID-19, all patients were 
taking immunosuppressive therapy with different dos-
ages. All but one (patient 8) were on steroids (predni-
sone), and four (40%) were on azathioprine; patient 1 
was on triple immunosuppressive regimen due to dif-
ficult-to-treat AIH. The immunosuppression regimen 
was stable in eight patients who were on biochemi-
cal remission at recent evaluation. Two other patients 
(patients 2 and 4) had an acute onset of AIH and 
were under high-dose steroids, as per induction pro-
tocol, at the time of SARS-CoV-2 infection.

All cases were symptomatic for respiratory syndrome 
and positive for SARS-CoV-2 at nasal swab; four cases 
were managed at home under compulsory quarantine. 
Among those managed at home, one patient was afe-
brile and had persistent cough and headache; the others 
were febrile and had cough as main symptom. Among 
the six hospitalized subjects, five developed a computed 
tomography–confirmed COVID-19 pneumonia. Three 
patients were treated with continuous positive airway 
pressure support for hypoxemic respiratory failure.

All subjects received a combination of an antiretroviral 
drug (either lopinavir/ritonavir or darunavir/cobicistat) 
with an antimalarial medication (either hydroxychloro-
quine or chloroquine); two cases were also treated with 
azithromicine. Empirical therapies for SARS-CoV-2 
infection were in line with recommendations given by 
the infectious disease service of each hospital.

In seven patients, the dosage of immunosuppres-
sive therapy was changed. Prednisone regimens were 
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heterogeneously managed: in three cases doses were 
reduced, while patient 9 self-stopped it. Patients 2 
and 4 were given high-dose corticosteroids to induce 
remission and tapering the dosage thereafter. In two 
cases, only the prednisone regimen was increased. 
Azathioprine was stopped in patients 1 and 2; in 
patient 1, prednisone was reduced from 10 mg/day to 
7.5 mg/day, while tacrolimus was maintained at the 
same dose.

Liver enzymes were repeated during SARS-CoV-2 
infection in all hospitalized cases, and remained within 
the normal range in all cases except for patients 2 and 
4, in whom liver function tests dramatically improved. 
In four hospitalized cases, data about lymphocyte 
count were available; all patients experienced acute 
lymphopenia (severe in two subjects), which was 
not present before admission and fully reverted after 
COVID-19.

At the time of submission, nine patients are still 
alive and asymptomatic, and patient 6 has died. 
Patient 9, who had previously self-stopped immuno-
suppression with steroids, has experienced a relapse 
of AIH and is now being treated with prednisone  
50 mg/day.

Discussion
We report here the first ten cases of COVID-19 

occurred in patients with AIH under immunosup-
pressive treatment. With the limitation of the short 
follow-up and the lack of a control group of patients 
without AIH, we do report a somehow unremark-
able COVID-19 disease course despite ongoing 
immunosuppression. Remarkably, one patient went 
through COVID-19 without developing pneumonia, 
despite the combination of compensated cirrhosis 
and acute AIH, with consequent need for high-dose 
induction with steroids. The death event occurred in 
the frailest patient included in the cohort (patient 
6), who already had decompensated cirrhosis, which 
is associated with significant morbidity and mortal-
ity.(7) Moreover, we believe that pre-emptive strat-
egies of reduction of immunosuppression during 
COVID-19 can be potentially harmful, as suggested 
by the disease course of patient 9, who self-stopped 
steroid treatment and relapsed after SARS-CoV-2 
infection. There is growing evidence that part 
of the morbidity of COVID-19 is due to the 

hyperinflammation and cytokine storm,(8) as sup-
ported by data from China, which showed that high 
levels of IL-6 are associated with increased mortal-
ity(9) and the supposed beneficial effects of immuno-
modulators (tocilizumab and other IL-6 blockers(10) 
such as baricitinib(11)). Recently, a systems pharma-
cology–based network medicine platform identified 
mercaptopurine as one of the potential drugs to 
treat COVID-19.(12) Mercaptopurine, also known as 
6-mercaptopurine, is a metabolite of azathioprine, 
and together with azathioprine belongs to the group 
of thiopurines, the most commonly used drugs for 
AIH maintenance. Thus, one could speculate that 
empirical strategies of reduction of immunosuppres-
sion in patients affected by chronic autoimmune dis-
eases might be even harmful if immunosuppression 
might at least counterbalance COVID-19-driven 
hyperinflammation.

One of the known side effects of thiopurines is 
lymphopenia, which is often mild to moderate and 
considered a parameter of effective immunosuppres-
sion.(13) Yet, lymphopenia is known to predispose 
to viral infections, and thiopurines have been linked 
with increased incidence of opportunistic viral infec-
tions in patients with inflammatory bowel disease.(4) 
Data from the Wuhan experience have clearly shown 
that most patients with SARS-CoV-2 infection have 
lymphopenia,(14) and our data are in line with Chinese 
findings. The lack of a control group of patients with-
out AIH and the nature of this manuscript (case 
series) do not allow us to draw conclusions regarding 
the possible association between chronic treatment 
with thiopurines and the risk of developing COVID-
19. Whether it would be sensible to stop thiopurines 
and increase steroids in patients with COVID-19 
treated with immunosuppression is difficult to be 
ascertained, and more evidence is needed. One should 
consider that it is highly likely that the immunosup-
pressive effect of thiopurines would not immediately 
cease after drug withdrawal, thanks to their mecha-
nism of action,(15) while this is probably not true for 
steroids, as suggested by the early relapse occurred in 
case number 9. Moreover, there is well-established lit-
erature showing that patients with AIH in stable con-
trol of their disease are at high risk of relapse when 
they suddenly reduce/stop their immunosuppression; 
therefore, empirical change of immunosuppressive 
medications should be considered with caution,(3,16) 
before more evidence is available.
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The main limitations of this study are the small 
sample size and the short follow-up, which prevent 
us to infer whether patients with treated AIH have 
a specific clinical phenotype. To answer this research 
question, we would need a larger sample size and 
longer observation. In addition, the approach toward 
immunosuppression was too heterogenous to draw 
solid conclusions, especially regarding the beneficial 
or detrimental role of steroids during COVID-19. 
Finally, this study does not allow us to understand 
whether patients with treated AIH are more or less 
prone to develop COVID-19, lacking a non-AIH 
control group. However, because COVID-19 is a rap-
idly evolving epidemic that is affecting countries with 
different time frames, we believe our data are timely 
and could be of value for clinicians.

COVID-19 in patients with AIH treated with 
immunosuppression appears to have a disease course 
presumptively similar to the general population. We 
believe that empirical reduction of immunosuppres-
sion in patients with AIH (and, by extension, other 
autoimmune conditions) during COVID-19 might be 
harmful, as it could expose individuals to a higher risk 
of relapse of the disease.(3) Moreover, for most immu-
nosuppressive drugs, the immunosuppressant effect 
would take weeks before disappearing. Up until now, a 
case-by-case approach is warranted, adopting clinical 
judgement until more data are collected and can guide 
the management of these challenging cases.
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