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Abstract

Although vaccines have been effective against the worldwide pandemic of Coronavirus Disease 19 (COVID-19), some case
reports have described autoimmune hepatitis triggered by COVID-19 vaccination. Meanwhile, hepatitis C virus (HCV) is
known to be related to autoimmune diseases. Here, we report a case of autoimmune hepatitis with history of HCV treatment
triggered by COVID-19 vaccination. An 82-year-old woman was referred to our hospital for severe liver injury. She had
received a COVID-19 vaccination 7 days prior. She had a history of HCV treatment with direct-acting antivirals 7 years previ-
ously. In her blood data, despite HCV antibody positivity, she was negative for HCV RNA by real-time RT-PCR. Anti-nuclear
antibody was positive and IgG was elevated. Interface hepatitis and plasma cell infiltration were confirmed pathologically.
She was diagnosed as autoimmune hepatitis and her liver injury quickly improved after initiation of steroid administration.
This is a first case report of autoimmune hepatitis with history of HCV treatment triggered by COVID-19 vaccination.
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Introduction

In 2020-2021, Coronavirus Disease 2019 (COVID-19)
spread throughout the world, and people in countries world-
wide were recommended to receive COVID-19 vaccina-
tion as soon as possible. Although the COVID-19 vaccine
was effective and the number of infections in Japan rap-
idly decreased, severe adverse effects of the vaccine were
reported in global phase III clinical trials [1]. Some case
reports have described severe liver injury diagnosed as auto-
immune hepatitis after COVID-19 vaccination [2—-16].
Here, we present the case of an 82-year-old woman who
suffered from severe liver injury after her first dose of Pfizer-
BioNTech COVID-19 vaccine. She had a history of hepa-
titis C virus (HCV) treatment with direct-acting antivirals
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(DAAs). Her clinical course and liver pathology matched the
diagnostic criteria for autoimmune hepatitis type 1. Her liver
injury improved quickly after steroid administration. This is
the first case report of autoimmune hepatitis with history of
HCYV treatment triggered by COVID-19 vaccination.

Case report

An 82-year-old woman was admitted to our university hos-
pital because of severe liver injury. At 7 days before admis-
sion, she had received her first dose of Pfizer-BioNTech
COVID-19 vaccine. She lost her appetite on the first day
after the vaccination and visited a local clinic at 4 days
after the vaccination. At the local clinic, blood examination
findings showed severe liver injury and she was referred
to our university hospital. On admission, her conscious-
ness was clear and she had only mild fatigue. Her blood
data are shown in Table 1. She had a history of HCV treat-
ment with Pegylated Interferon, but the treatment was failed
due to side effects. However, 7 years before, she had taken
ledipasvir and sofosbuvir for 3 months and sustained viral
response was achieved. Although HCV antibody was posi-
tive, she was negative for HCV RNA. In her blood data, IgG
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Table 1 Laboratory data on admission

WBC 4000/uL
Neutrophils 57.1%
Eosinophils 3.7%
Basophils 1.2%
Monocytes 10.4%
Lymphocytes 27.6%
RBC 384 x10%pL
Hb 12.2 g/dL
Ht 36.3%
Platelets 12.9%x 10*/uL
AST 1682 U/L
ALT 1097 U/L
LDH 421 U/L
ALP 77 U/L
GGT 104 U/L
Total bilirubin 22.1 mg/dL
Direct bilirubin 14.3 mg/dL
IeG 1809 g/
PT-INR 1.30
Anti-nuclear antibody 1:40 (homogeneous)
Anti-mitochondria M2 antibody Negative
Hepatitis C antibody Positive
Hepatitis C RNA real-time RT-PCR Not detected
Hepatitis B surface antigen Negative
Hepatitis A IgM antibody Negative
Hepatitis E IgA antibody Negative
Epstein-barr virus viral capsid antigen (VCA)  Negative
antibody (IgM)
Cytomegalovirus (CMV) IgM antibody Negative

was elevated and anti-nuclear antibody was positive. (The
value of IgG, an antinuclear antibody before DAA treat-
ment were unknown.) Tests for hepatitis A virus antibody

(IgM), hepatitis B virus surface antigen, and hepatitis E
virus antibody (IgA) were negative. There were no abnor-
malities in abdominal computed tomography and ultrasound
examinations. She had no history of drinking alcohol. We
performed a liver biopsy and confirmed plasma cell infiltra-
tion and interface hepatitis in the portal area (Fig. 1a, b).
In the lobular lesion, massive hepatic necrosis, a reported
feature of acute-onset autoimmune hepatitis, [17] was not
observed. History of drug administration other than the
COVID-19 vaccine was an antihistamine drug for a skin
rash that occurred before the COVID-19 vaccination. The
antihistamine drug administration was completed before the
COVID-19 vaccination. She was diagnosed as autoimmune
hepatitis according to the revised diagnostic scoring system
for autoimmune hepatitis [18]. Administration of 40 mg/
day prednisolone (1 mg/kg/day) was started, and her liver
enzyme and total bilirubin levels improved quickly. Her
clinical course is shown in Fig. 2. Prednisolone was tapered
by 5 mg/day in every week and she discharged on hospital
day 14. In the outpatient clinic, her liver enzyme and bili-
rubin levels remained within the normal ranges and dose of
prednisolone was gradually decreased.

Discussion

Prior to the COVID-19 pandemic, autoimmune hepatitis
triggered by vaccines such as those for influenza [19] or
hepatitis A [20] had been reported. The mechanism for the
triggering of autoimmune hepatitis after vaccination was
presumed to involve autoantibody formation in response
to antigenic determinants in the vaccines. COVID-19 vac-
cines were shown to be effective and spread throughout the
world in 2020-2021. However, some case reports described
a relationship between COVID-19 vaccines and autoimmune

Fig. 1 Hematoxylin—eosin-stained liver biopsy section showing plasma cell infiltration and interface hepatitis in the portal area (a magnifica-

tion X 100; b magnification x400)
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Fig.2 Trends in aspartate aminotransferase, alanine aminotransferase, and total bilirubin following the initiation of steroid administration. AST
aspartate aminotransferase, ALT alanine aminotransferase, 7-Bil total bilirubin

hepatitis [2-16]. There have already been 20 reported cases
of autoimmune hepatitis triggered by COVID-19 vaccination
(Table 2). In Table 2 cases, 19 out of 20 cases were positive
for antinuclear antibodies. The pattern of antinuclear anti-
bodies was mentioned in ten cases (speckled/homogeneous/
speckled + homogeneous/speckled + discrete speckled/cen-
tromere/granular: 4/2/1/1/1/1). Speckled and homogeneous
were the common patterns in past reports. The pattern of
antinuclear antibody in our case was homogeneous, simi-
lar to past reports. Latency period varied from 4 to 42 days
as shown in Table 2. Regarding other vaccines, Sasaki T.
reported that in two cases, latency periods were 7 days and
30 days respectively after vaccination against influenza [19].
On the other hand, P-A Berry reported autoimmune hepa-
titis occurred 10 days after vaccination against hepatitis A
[20]. In light of these data, latency period did not differ from
COVID-19 vaccines and other vaccines. Autoimmune hepa-
titis mostly occurred after the first dose of COVID-19 vac-
cine (15 out of 20), similar to the present case. However, in
four cases, autoimmune hepatitis occurred after the second
dose of COVID-19 vaccine, so that physicians have to pay
attention even if there were no side effect after the first dose
of vaccine. As shown in Table 2, the three major COVID-19
vaccines (Pfizer, Moderna, and AstraZeneca) have all been
reported to trigger autoimmune hepatitis. Similar to the pre-
sent case, steroid administration was effective for recovery
in 17 out of 19 cases. Two patients died due to autoimmune
hepatitis triggered by viral vector vaccine (AstraZeneca).
One death case was administered steroid after prolongation

of prothrombin time [2]. Another death case had already
worsened up to liver failure at the time of hospitalization
[15]. Although steroid is effective for autoimmune hepatitis
triggered by COVID-19 vaccination, if it progresses to liver
failure, the risk of death would increase. Long-term outcome
of autoimmune hepatitis triggered by COVID-19 vaccina-
tion has not been revealed yet. We think low dose long-term
corticosteroid therapy should be continued because autoim-
mune hepatitis after influenza vaccination needed low-dose
2 years corticosteroid therapy [19].

Regarding the predisposition to autoimmune disease
and vaccination, David C Wraith et al. described in Lancet
review article that patients with an autoimmune disease are
not at risk of exacerbation after administration of any of the
available vaccines [21]. On the other hand, Simonetta Salemi
et al. mentioned that mechanism of autoimmunity induced
by vaccination had relation to bystander activation and
innate immunity [22]. Although mechanism of autoimmun-
ity induced by vaccination has not yet totally been elucidated
due to its complexity, we have to pay attention to predisposi-
tion to autoimmune disease at the time of vaccination.

HCYV infection was also shown to be related to autoim-
mune diseases, including autoimmune hepatitis [23]. DAAs
were recently developed as the mainstream drugs for HCV
treatment, and the rate of successful treatment has markedly
improved. However, there are some case reports in which
autoimmune hepatitis occurred after successful elimination
of HCV with DAAs [24] or interferon-based regimens [25].
These reports suggest that even when HCV clearance has
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Table 2 List of autoimmune hepatitis cases triggered by COVID-19 vaccination

Age Gender Vaccine Latency AST/ ALT (U/L) T-bil (mg/dL) Treatment Outcome References
period
(days)
38 Female AstraZeneca 14 1101/1025 2.86 30 mg prednisolone Improved Mohamed Rela [2]
62 Male  AstraZeneca 16 1361/1094 19.2 30 mg prednisolone Death Mohamed Rela [2]
76  Female Moderna NA 811/579 3.8 40 mg prednisolone Improved Elise Vuille-Lessard [3]
63 Male Moderna 1127/1038 11.98 40 mg prednisolone Improved Michele Ghielmetti [4]
41 Female Moderna 993/1312 2.3 1 mg/kg prednisolone  Improved Maria-Carlota Londofio
(3]
36 Male  AstraZeneca 26 633/1774 0.99 60 mg prednisolone Improved Daniel Clayton-Chubb
[6]
80 Female Pfizer 7 1401/1186 10.5 1 mg/kg prednisolone  Improved Alba Rocco [7]
35 Female Pfizer 7 754/2001 4.8 20 mg prednisone Improved Fernando Bril [8]
71 Female Moderna 4 ALT 1067 15.79 40 mg prednisolone Improved Cathy McShane [9]
65 Female Moderna 14 1056/1092 1.14 60 mg prednisolone Improved Isabel Garrido [10]
40 Female Pfizer 30 4 x upper limit of NA 40 mg prednisolone Improved Panagiota Palla [11]
normal
56 Female Moderna 42 1124/1701 5.96 Budesonide Improved Chin Kimg Tan [12]
80 Female Pfizer 10 995/974 9.8 0.8 mg/kg prednisone  Improved Yuji Suzuki [13]
75 Female Pfizer 1085/820 17.7 1.0 mg/kg prednisone  Improved Yuji Suzuki [13]
78 Female Pfizer 7 401/542 1.3 0.6 mg/kg prednisone  Improved Yuji Suzuki [13]
61 Female Pfizer 14 913/455 11.8 40 mg prednisolone Improved Enver Avci [14]
80 Female Pfizer 10 583/541 4.56 1.0 mg/kg steroid Improved Domitille Erard [15]
73  Female Moderna 21 1163/1027 19.53 1.0 mg/kg steroid Improved Domitille Erard [15]
68 Female AstraZeneca 20 2314/2029 43.98 NA Death Donmitille Erard [15]
79 Male  AstraZeneca 15 2003/1994 11.9 Hydrocortisone Improved Laura Camacho-
1000 mg for Dominguez [16]
3 days, switched to
prednisone 50 mg,
azathioprine 50 mg
82 Female Pfizer 7 1682/1097 22.1 40 mg prednisolone Improved Our case

NA not available, AST aspartate aminotransferase, ALT alanine aminotransferase, 7-bil total bilirubin

been achieved, the risk of autoimmune hepatitis develop-
ment in patients may remain. Our case had a history of HCV
treatment with DA As 7 years previously and therefore had a
risk of autoimmune hepatitis development before COVID-19
vaccination. Regarding the correlation between HCV and
COVID-19 vaccines, reactivation of HCV after COVID-19
vaccination was also reported [26]. In our case, although
HCV antibody was positive, HCV RNA was negative by
real-time RT-PCR, meaning that reactivation of HCV was
unlikely.

This is the first report of autoimmune hepatitis with his-
tory of HCV treatment triggered by COVID-19 vaccina-
tion. Japan is one of the countries with the highest infection
rate of HCV in the world. The number of HCV infected peo-
ple in Japan is reported about 2,000,000 [27]. With regard
to autoimmune hepatitis and HCV reactivation, Japanese
hepatologists should pay attention to not only patients with
current HCV infection, but also patients with past HCV
infection upon COVID-19 vaccination.
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