COVID-19 vaccine triggered autoimmune hepatitis:
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case report
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SUMMARY

Autoimmune hepatitis (AlH) is a non-contagious, chronic,
inflammatory autoimmune disease in which one’s

own immune system attacks healthy, normal hepatic
cells. The exact cause of AlH is unknown; however, the
combination of genetic, environmental (eg, drugs and
natural infection) and immunological factors may lead

to AIH. AIH may also be potentiated with the use of
vaccines: this case reports one such event following
immunisation, along with 1year of follow-up. A female
patient in her late 20s presented to the hospital with
yellowish discolouration of eyes, urine and stools. Her
medical history revealed that she had been vaccinated
with the first dose of a COVID-19 vaccine 10 days

earlier. She had a history of asymptomatic COVID-19
infection 3 months ago and a history of chronic analgesic
consumption for migraine. She was diagnosed as having
AIH through extensive clinical and laboratory workup.
This case may be an immediate enhancement of a hidden
autoimmune disorder triggered by the vaccination. This
adverse event following immunisation has an adequate
temporal relationship with her COVID-19 vaccine. The
causality can be categorised as ‘indeterminate” and may
be considered as a potential signal following COVID-19
vaccination.

BACKGROUND
Today we have adequate experience with the
COVID-19 vaccines, which were initially approved
under Emergency Use Listing. As well as traditional
live or inactivated vaccines, today new platforms
such as RNA and DNA therapeutics are familiar
in the field of vaccine development." The concept
of viral vectors in vaccinology has its root in 1972,
when Jackson et al first created recombinant DNA
from the SV40 virus through genetic engineering.”
Today, viral vectors represent a promising novel
platform in the development of vaccines against
pathogens, ranging from Ebola to tuberculosis.’

Viral vector-based vaccines are one step ahead of
conventional vaccines in their ease of design, rapid
development, low production cost, high efficiency,
high specificity in delivering genes to target cells
and increased response of cellular immunity.*®
However, certain safety concerns have also been
reported from previous animal studies, including
gene toxicity, variation in genetic stability, viral
tropism and gene integration.* 7 The emergence
of new onset autoimmune disorders following
COVID-19 immunisation is a recently observed
adverse event.®

On 27 April 2021, the WHO designated vaccine-
induced immune thrombotic thrombocytopenia
(VITT) as a plausible adverse event of COVID-19
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vaccines. One in a million people had developed
VITT after immunisation with ChAdOx1 nCoV-19
(AstraZeneca vaccine).” Subsequently, numerous
isolated cases of autoimmune hepatitis (AIH)
following immunisation with the AstraZeneca
vaccine have been reported globally.!*? According
to the WHO Programme for International Drug
Monitoring (PIDM) database; 9130 cases of
hepatobiliary disorders were reported following
COVID-19 vaccination, of which 507 (5.6%) cases
were AIH."

Women are affected by AIH more frequently
than men, and cases are predominantly in young
women.'! ATH is a chronic inflammatory condition
of the liver which can be triggered by many envi-
ronmental, genetic and immunological factors.'’
Proposed environmental triggering factors of AIH
include infection, drugs and toxins. AIH may also
be potentiated by the use of vaccines.'* Here, we
discuss a case of AIH following COVID-19 vacci-
nation along with 1year of follow-up details of the
event.

CASE PRESENTATION

A woman in her late 20s presented to hospital with
significant yellowish discolouration of her eyes,
which had been there for 2days (figures 1 and 2).
She had also noticed dark yellow coloured urine
and very pale yellow stools. She described having
taken the first dose of AstraZeneca vaccine 10 days
ago. She gave a history of experiencing fever, chills
and persistent tiredness from the day after vaccina-
tion. Her fever and chills resolved in 2 days but her
fatigue continued.

Medical history

The patient has had irritable bowel syndrome for 6
years, for which she is not currently on any medica-
tion. She reported a history of persistent cluster-type
headaches since childhood, and a family history of
headache. She reported an aggravation of her head-
ache since 1year ago and receives analgesics (parac-
etamol 300 mg+propyphenazone 150 mg+caffeine
50mg) one time per day since last year. Apart from
family history (second-degree relatives) of cancer,
there were no other identifiable risk factors. She
also had a history of asymptomatic COVID-19
infection, detected by the presence of IgG anti-
bodies (anti-SARS-CoV-2 IgG—positive (110 AU/
mL)), on a routine lab investigation. All other lab
investigations, including liver function tests, were
found to be normal during the routine investiga-
tion. She had no reactions to drugs and vaccines
received in the past. Her first- and second-degree
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Figure 1

Yellowish discolouration of eyes 8 days after vaccination.

relatives who had received the same vaccine (both doses) had no
reaction to it.

INVESTIGATIONS

Investigations were done on the day of diagnosing jaundice.
Ultrasonography of the patient's abdomen showed periportal
cuffing which was correlated with elevated liver enzymes (aspar-
tate aminotransferase (AST) 1855 U/L; alanine aminotransferase
(ALT) 1790 U/L; total bilirubin 4.91mg/dL; direct bilirubin
3.85 mg/dL; total protein 8.4 g/dL). Her reports of hepatitis A, B,
C and E infection were found negative and anti-nuclear antibody
(ANA) titre (1:100) was found positive. A positive ANA report
was the initial clue for suspecting autoimmune disorder in this
patient. Subsequently, the immunofluorescence assay confirmed
the presence of autoantibodies such as nuclear centromere AC-3
(Centromere protein B 1:1000) and cytoplasmic reticular and
mitochondrial AC-21 (1:320). Elevated IgG (>27000g/L) and
IgM (240.5 g/L) were also detected.

She underwent a percutaneous liver biopsy 23 days after her
first clinical presentation. The liver histology report showed
‘chronic hepatitis with moderate activity with bridging fibrosis
(compatible with autoimmune hepatitis with the possibility of
super-imposed drug toxicity)’. It also detected stage III fibrosis
according to Ishak’s modified Histologic Activity Index (HAI)
scoring system (scored 7/18).

TREATMENT

Drug therapy pre-biopsy

The patient was prescribed ursodeoxycholic acid (300 mg two
times per day) and pantoprazole (40 mg two times per day). In
the second week, she was prescribed S-adenosyl-L-methionine
(400 mg two times per day), N-acetylcysteine (600 mg two times
per day) and vitamin K, 10 mg (one time per day for 3 days). In
the third week, she was given prednisolone 40 mg one time per
day.

Figure 2 Yellowish discolouration of eyes 10 days after vaccination.
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Figure 3 Improvement of aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) for 9 months post-vaccination.

Drug therapy post-biopsy

The patient was prescribed prednisolone one time per day for
2 months (40 mg for 10 days, 30 mg for 10 days, 20 mg for 10
days, 10mg for 10 days, Smg for 10 days and 5mg alterna-
tive days for a week). She was also prescribed cholecalciferol
(600001U one time per week for 6 weeks), esomeprazole (40 mg
for 2 months), calcium carbonate+vitamin D, (500 mg/2501U
one time per day) and azathioprine (75 mg one time per day).
She was also prescribed one multivitamin capsule per day.

OUTCOME AND FOLLOW-UP

Response to therapy

The patient responded very well to drug therapy with significant
improvement in liver function tests (AST and ALT, figure 3), bili-
rubin (total and direct, figure 4) and prothrombin time test/in-
ternational normalized ratio (PT/INR, figure 5). The patient
has been followed up for 1year, she is symptomatically better
and the latest PT/INR is 1.53 liver Function test. All other lab
investigation results are within normal limits. She strictly follows
her diet plan and follows non-pharmacological interventions for
her persistent headache. She was not recommended to take any
further doses of COVID-19 vaccines.

Unintended response to drug therapy/adverse drug reactions

In the first week post-biopsy, the patient started to present with
papules over the forehead and scalp. It gradually spread all over
her body and was diagnosed as steroid-induced acneiform erup-
tions and acanthosis nigricans. She was prescribed adapalene
(0.1% w/w)+clindamycin (1% w/w) gel and clobetasol (0.05%
w/w)+salicylicacid (3% w/w) ointment for local application for
a period of 3 weeks to manage her dermatological condition.
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Figure 4 Improvement of total (TB) and direct bilirubin (DB) for 9
months post-vaccination.
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Figure 5 Improvement of prothrombin time test/international normalized
ratio (PT/INR) during treatment.

Although the patient's condition improved after the use of the
drugs, her dermatological problems subsided only after stopping
steroid therapy. She had altered blood sugar levels and insomnia
during the therapy period.

DISCUSSION

There are case reports of suspected AIH following COVID-19
vaccination.'! Since ATH doesn’t have a single pathognomonic
test, diagnosis mainly depends on several indicative clinical,
serological, biochemical and histological findings."> ‘Simplified
diagnostic criteria for autoimmune hepatitis’ is used as the tool
to help healthcare professionals to distinguish AIH from other
conditions.'® This patient’s ‘simplified diagnostic criteria for
AIH’ score was six, which equates to a ‘probable’ chance of ATH.

Correlation of parameters such as the presence of autoanti-
bodies and the biopsy report of ‘chronic hepatitis with moderate
activity with bridging fibrosis, Ishak’s modified HAI 7/18,
fibrosis 3” confirmed the diagnosis of AIH. Specifically, the
patient’s condition can be categorised as type I AIH because of
the solo appearance of ANA." Significantly, 70% of type T ATH
incidence has been observed in females, with a peak incidence
among those aged 16-30 years.'® Here, the patient’s age group
and sex match.

The histopathological result of liver biopsy also raises the
possibility of superimposed drug toxicity along with ATH. Thus,
a situation arises with a new question of the role of drugs in
AIH. Several drugs such as minocycline,” nitrofurantoin,?
melatonin,?! diclofenac,?* statins®® and ornidazole** have been
implicated in the aetiology of drug-induced AIH (DIAIH). None
of these drugs had been administered to this patient. However
the chronic use of analgesics (paracetamol 300 mg+propy-
phenazone 150 mg+caffeine 50 mg) could produce liver injury.?
Therefore, the possibility of superimposed drug toxicity, which
was pointed out in this patient’s biopsy, cannot be ruled out.

The patient had a history of asymptomatic COVID-19 infec-
tion, which was only known after the detection of IgG anti-
bodies from the serum. This raises the question of whether viral
infection can trigger AIH. Many cases have being reported with
the incidence of autoimmune disorders following COVID-19
infection.”® Although the exact mechanism is unknown, theories
such as molecular mimicry between viral and human proteins,*
immunologic intolerance and a sudden rise of cytokine storm*’
are under discussion. Here, the patient’s history of COVID-19
infection could also be a contributing factor. However, patient’s
normal liver function tests during the detection of COVID-19
antibodies would suggest otherwise.

Post-immunisation induced autoimmune reactivity is consid-
ered a very rare event."' AIH can be hidden as asymptomatic
for many years, and can develop into stage IV chronic liver
disorder." Additionally, many similar events after COVID-19
vaccination suggest a significant threat worthy of further inves-
tigation. Even though this patient had multiple potential trig-
gering factors in her history, immunisation was the recent event
she has been exposed to just before clinical presentation. Also,
the very low latency period taken by the vaccine to precipitate
such autoimmune events is remarkably different from other trig-
gering factors.

Many postulated theories exist in the current knowledge of
vaccine-associated autoimmune disorders. Vaccines can induce
immune dysregulation or can stimulate an aggressive innate
immunity. Once this happens, there is a break in self-tolerance,
especially in genetically predisposed individuals. This causes
stimulation of multiple mechanisms, leading to cross-reactivity
between vaccine-induced antibodies and the host antigens.*®

Although many autoimmune disorders after immunisation by
certain vaccines have been described previously,”” the trend of
AIH after COVID-19 vaccination is alarming. Here, the dose
taken by the patient was from a non-replicating adenovirus
vector vaccine (AstraZeneza). It was isolated from chimpanzee
adenovirus isolate Y25 (causes common cold in chimpanzees)
which has much lower seroprevalence in humans.* However,
previous animal studies have come across certain safety concerns
regarding these vector-based vaccine technology.” One of these
study highlights how Ad5 (human adenovirus serotype 5) vectors
have a strong tropism for liver parenchyma cells, which can
directly raise the risk of heptotoxicity.”

Autoimmune syndrome induced by adjuvants (ASIA) is a
term coined by Shoenfeld and Agmon-Levin in 2011,*° which
denotes how adjuvants or other vaccine ingredients may act
as triggering factors in autoimmune disorders. The literature

Patient's perspective

The statements explained in this case report were true and based
on my knowledge. | am a healthcare professional and | could
read and understand this case report. | was so much shocked
with my health condition and it was very hard to cope. Now, 1
year after being diagnosed with autoimmune hepatitis, | am still
on my regular medication (azathioprine 75 mg one time per day).
The adequate dietary and lifestyle modifications and regular
checkups (every 6 months) help me to manage and control my
health condition effectively.
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Learning points

In short, the patient’s presentation is a condition of intolerance
of self-antigens, stimulated by an external environmental
trigger (such as a vaccine or its components) resulting in the
precipitation of a hidden disorder. It should be specifically noted
that the core reason for autoimmune hepatitis (AlH) would

be any of the genetic alterations in human leukocyte antigen
(HLA) genes which are commonly associated with autoimmune
disorders. Thus, cases of AlH following vaccination cannot

be simply taken as coincidental. This event could be a severe
adverse event with an indeterminate causal association with
COVID-19 vaccination, possibly triggered by the antigen or
adjuvants present in the vaccine.
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provides a detailed account of immunisation-associated trig-
gering agents such as adjuvant (aluminium), stabilisers (gelatin),
preservatives (thiomersal) and residual yeast proteins from cell
cultures (fibronectin).*! The vaccine involved in the present case
(AstraZeneca) contains ingredients such as L-histidine, L-histi-
dine hydrochloride monohydrate, magnesium chloride hexa-
hydrate, polysorbate 80, ethanol, sucrose, sodium chloride,
disodium edetate dihydrate (EDTA) and water for injection.*?
Most vaccine-associated autoimmune disorders can lead to the
probability of ASIA;*® however, differentiating the diagnoses
from one another is a herculean task. Therefore, this case may
serve as an indication to conduct more detailed differential study
into vector-based COVID-19 vaccines.

The low latency period taken to develop such a serious
disorder is food for thought. There are similar cases reported
with COVID-19 vaccine-induced AIH occurring within
4-10 days post-immunisation.'®'* As we excluded other possible
triggering agents from the patient’s medical history, we consid-
ered the possibility of AIH triggered by COVID-19 vaccination.
Causality assessment of this adverse event following immunisa-
tion falls under the category of ‘indeterminate’: the temporal
relationship is consistent, but there is insufficient definitive
evidence for the vaccine causing the event. This event could be
a new vaccine-linked event and can be considered as a potential
signal.
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