ACG CASE REPORTS JOURNAL

CASE REPORT | LIVER

Autoimmune Hepatitis Triggered by COVID-19 Vaccine:
The First Case From Inactivated Vaccine

Krittaya Mekritthikrai, MDl, Peera Jaru-Ampornpan, PhDZ, Piyawat Komolmit, MD, PhD1’3'4, and
Kessarin Thanapirom, MD, mscl34

1Division of Gastroenterology, Department of Medicine, Faculty of Medicine, Chulalongkorn University and King Chulalongkorn
Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand

2Virology and Cell Technology Research Team, National Center for Genetic Engineering and Biotechnology (BIOTEC), National
Science and Technology Development Agency (NSTDA), Pathum Thani, Thailand

3Center of Excellence in Liver Diseases, King Chulalongkorn Memorial Hospital, Thai Red Cross Society, Bangkok, Thailand
“Liver Fibrosis and Cirrhosis Research Unit, Chulalongkorn University, Bangkok, Thailand

ABSTRACT

We report a case of a 52-year-old woman without previous underlying liver disease, presenting with progressive jaundice and
diagnosed with autoimmune hepatitis after 2 doses of an inactivated coronavirus disease 2019 (CoronaVac) vaccine. All serology and
histology were compatible with autoimmune hepatitis. Symptoms were improved and liver function tests were normalized after
treatment with steroids and azathioprine.

INTRODUCTION

In the midst of the pandemic of coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection, immunization has become one of the major goals to control the contagion. The SARS-CoV-2 infection
itself was associated with immune dysregulation by a potential mechanism of molecular mimicry. To date, several cases of auto-
immune hepatitis (ATH) diagnosed after the administration of mRNA and viral vector COVID-19 vaccines have been reported.' ™

CASE REPORT

A 52-year-old Thai woman with hypertension and dyslipidemia received 2 doses of the CoronaVac vaccine (Sinovac Biotech, China).
She was previously well until a week after receiving the second vaccine dose when she developed progressive jaundice and fatigue. Her
current medications were simvastatin, amlodipine, and losartan, which she had been taking for many years. There was no history of
alcohol consumption or herbal medicine usage. She denied any family history of liver disease and did not have prior results of liver
function tests. Physical examination revealed a body temperature of 36.7°C with moderate icteric sclera. Abdominal examination
was unremarkable. There were no stigmata of chronic liver disease. Blood chemistry showed aspartate transaminase 566 IU/L,
alanine transaminase 180 IU/L, alkaline phosphatase 228 IU/L, total bilirubin 9.1 mg/dL, albumin 3.4 g/dL, globulin 4.8 g/dL,
prothrombin time 14.6 seconds, international normalized ratio 1.3, and platelet count 212 X 10°/L. Tests for hepatitis A, B, C, and E
virus were negative. Anti-nuclear antibody and anti-smooth muscle antibody were positive at 1:160 (fine speckled) and 1:400,
respectively. Anti-mitochondrial antibody was negative, and the IgG level was 2,712 mg/dL (normal: 700-1,600 mg/dL). Abdominal
magnetic resonance imaging demonstrated liver cirrhosis without intrahepatic mass or bile duct dilatation. A percutaneous liver
biopsy showed mixed lymphoplasmacytic infiltration with scattered lobular inflammation, interface hepatitis, and periportal
bridging fibrosis (Figures 1-3). A final diagnosis of AIH cirrhosis was confirmed. She was treated with prednisolone 20 mg/day and
azathioprine 75 mg/day. One month after treatment, her symptoms improved and all laboratory results normalized (aspartate
transaminase 34 IU/L, alanine transaminase 14 IU/L, alkaline phosphatase 86 IU/L, and total bilirubin 0.74 mg/dL).
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Figure 1. Histological staining (H&E and Masson trichrome stain-
ing). Low magnification (40X) showing portal inflammation.

DISCUSSION

ATH developing after COVID-19 vaccination is still a very rare
event. Only 8 cases (including our case) have been reported.'™
Of these, 7 patients (87.5%) were women and 7 received an
mRNA (Pfizer-BioNTech or Moderna) or viral vector vaccine
(Covishield). To the best of our knowledge, this case is the first
to develop AIH after injection of the inactivated COVID-19
vaccine. Jaundice with severe hepatitis for 1-3 weeks after
vaccination was a typical presentation of all 8 reported cases. Six
cases (75%) developed AIH after receiving the first dose of the
vaccine. Six patients (85.7%) had positive anti-nuclear anti-
body, 4 (50%) had positive anti-smooth muscle antibody, and 6
had high serum IgG levels. Liver biopsy results were compatible
with AIH in every case except 1 case, which had prominent
eosinophils. Two patients (28.6%) had advanced fibrosis or
cirrhosis from histology. Most of the patients improved after
receiving prednisolone 0.5-1 mg/kg/d. However, 1 patient died
after steroid therapy and plasma exchange.

Causality between the COVID-19 vaccination and the de-
velopment or flare-up of AIH in these patients cannot be shown
based on these 8 cases. Because these cases were reported after

Figure 2. Medium magnification (200X) showing the portal tract
with lymphoplasmacytic infiltration.

Figure 3. Periportal bridging fibrosis.

vaccination with different types of COVID-19 vaccines, a
possible common mechanism of COVID-19 vaccine-related
ATH might be an immune cross-reaction between SARS-CoV-2
proteins, especially spike protein, and human tissue proteins
leading to autoantibody formation.” Indeed, molecular mimicry
and superantigen properties of SARS-CoV-2 proteins have also
been offered as mechanistic explanations for autoimmune
disease occurrences during natural SARS-CoV-2 infection.®’ In
addition, each type of COVID-19 vaccine promotes an immune
response using different mechanisms. The mRNA vaccine uses
engineered RNA to code for an antigenic protein and generates
intrinsic immunogenicity. Activation of proinflammatory cas-
cades before mRNA translation through binding of nucleotides
with pattern-recognition receptors and recognition by Toll-like
receptors, leading to immune activation, might play an im-
portant role in the development of immune-mediated diseases
in patients receiving this type of vaccine.'"” The examples of
autoimmune diseases such as Guillain-Barre syndrome after the
mRNA COVID-19 vaccine were reported.'"'* The viral vector
vaccine (ChAdOx1nCoV-19, AstraZeneca) uses a replication-
impaired chimpanzee adenoviral vector ChAdOx1 to convey
the spike protein of the SARS-CoV-2 virus. There was huge
sharing between the S protein and the human proteome
explaining one of the mechanisms of viral vector vaccine-
induced autoimmunity."* The relationship between COVID-19
viral vector vaccine and vaccine-induced immune thrombotic
thrombocytopenia by increasing antibodies to platelet factor 4
polyanion complexes was reported in several previous studies.
However, the nature of these antibodies and the exact patho-
physiological mechanism have not been identified."*

The inactivated vaccine stimulates immunity with a killed
pathogen in combination with the adjuvants as a means to
provide a safe and effective immune response. Besides possible
molecular mimicry from viral components, adjuvants such as
aluminum hydroxide have been linked to autoantibody in-
duction and other autoimmune diseases in the cases of in-
fluenza virus, hepatitis B, and human papillomavirus
vaccines.'” Regarding our case, AIH associated with an inacti-
vated COVID-19 vaccine has not been found in previous
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studies. However, the development of AIH after receiving an
inactivated hepatitis A vaccine has rarely been reported.'®

In conclusion, we report the first case of AIH flare-up after
receiving the second dose of an inactivated COVID-19 vaccine.
We hypothesized that the COVID-19 immunization caused a
provocation of an ATH flare-up because liver histology showed
cirrhosis. The patient might have silent asymptomatic AIH
until clinical flare-up after vaccination. Long-term monitoring
of AIH events among persons receiving different vaccines is
needed to clarify any potential relationship. We bring attention
to this case to raise awareness to physicians about this potential
postvaccine adverse event. These rare and isolated AIH cases do
not affect the great benefits of receiving the COVID-19 vacci-
nation compared with any known risks.
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