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Introduction: Autoimmune hepatitis (AIH) is classified based on the cause and degree of the disease. Environmental factors,
such as pathogens and viruses, can cause this disease in genetically predisposed individuals.

Case Presentation: The patient was a 48-year-old woman who developed cholestasis following COVID-19 and was diagnosed
with AIH after a liver biopsy. The lab tests showed a rise in liver function enzymes, gamma protein, and IgG.

Conclusions: It seems that the loss of immune tolerance against the patient's liver antigens is considered the main

~
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1. Introduction

Autoimmune hepatitis (AIH) is a heterogeneous
condition characterized by the loss of immune
tolerance to liver-specific antigens (1). The loss of
immune tolerance against the patient's liver antigens is
considered the main pathogenic mechanism. Its
classification often relies on underlying etiologies and
disease severity. Genetic predisposition, when combined
with environmental triggers such as viruses, can initiate
or exacerbate the pathogenic process (2, 3). During the
COVID-19 pandemic, SARS-CoV-2 has emerged as a
significant environmental factor.

The cycle threshold (Ct) value in PCR testing serves as
a critical indicator of viral load; lower Ct values (< 20)
imply a high viral burden and increased infectivity,
while Ct values above 30 suggest reduced viral presence
typical of later infection stages or recovery. COVID-19
typically unfolds in distinct phases: Early symptoms
arise within the first five days; respiratory distress may
develop between days 5 and 10; peak immune activation

commonly appears between days 10 and 14; and
recovery begins thereafter, although residual symptoms
may persist beyond this period. In some cases, jaundice
emerges two to four weeks after infection. This
presentation could result from systemic inflammation,
direct viral effects on hepatic cells, or drug-induced liver
injury. Individuals with pre-existing liver conditions or
significant inflammatory responses face heightened
risk. Understanding the molecular and
pathophysiological mechanisms underlying COVID-19-
associated liver dysfunction is crucial for developing
targeted therapeutic interventions (4).

Intriguingly, beyond the  well-characterized
angiotensin-converting enzyme 2 (ACE2)mediated
entry, SARS-CoV-2 may infect hepatic cells using
alternative receptors such as neuropilin 1 (NRP1) or
CD147. Additionally, proteases like TMPRSS2, furin, and
cathepsins facilitate spike protein activation, potentially
contributing to cell injury via endoplasmic reticulum
stress, mitochondrial dysfunction, and impaired
autophagy that culminate in disrupted lipid
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metabolism and reactive

accumulation (5).

oxygen species (ROS)

A further complexity in the current landscape
involves the immune response following COVID-19
vaccination. Anecdotal evidence suggests that immune
activation  after vaccination, particularly with
heterologous regimens (e.g., primary vaccination with
AZD1222 followed by an mRNA booster), may in rare
instances be associated with AIH (6).

Complications related to immune activation
following AstraZeneca’s COVID-19 vaccine can emerge
within 5 to 30 days after vaccination. COVID-19
vaccination-induced AIH may be linked to mechanisms
such as molecular mimicry, adjuvants, epitope
spreading, bystander activation, X chromosome effects,
and SARS-CoV-2’s hepatotropism (7, 8).

Proposed mechanisms include molecular mimicry,
adjuvant effects, epitope spreading, bystander
activation, and possible X chromosome influences.
Observations indicate that after contracting the COVID-
19 virus, reports of AIH flares have increased, leading to
research on the relationship between COVID-19 and
chronic hepatitis: Is it an infectious agent or a cause for
deterioration?

2. Case Presentation

A 48-year-old woman with no history of underlying
diseases visited the doctor on August 15, 1401, in Tabriz
with symptoms of anorexia, runny nose, and mild
cough. After conducting the PCR test for COVID-19, the
test result was positive. After 5 days, coryza symptoms
were resolved, but her anorexia continued, and
intravenous vitamins, intravenous serum, and
pantoprazole were prescribed. The patient did not
receive any antiviral medication. Ten days after the onset
of the disease, the urine color changed from yellow to
brown, which was accompanied by the yellowing of the
sclera and skin. In clinical examinations, organomegaly
and lymph nodes were not palpable in the abdomen.
Direct and indirect bilirubin tests were elevated.
Ultrasound results did not show biliary obstruction, and
the echogenicity of the liver was normal. In the tests,
viral hepatitis was negative. Due to the increase in liver
enzymes, a liver biopsy was performed, and chronic
hepatitis was reported. Electrophoresis of serum
proteins indicated liver necrosis. The liver enzymes rose
postrecovery from the disease. The autoimmune tests
performed showed an increase in the IgG marker. The
past medical history reveals that the patient was
diagnosed with COVID-19 on May 12, 2019, which was
accompanied by lung inflammation in the CT scan. The
patient has a history of receiving three doses of the

AstraZeneca vaccine. Table 1 shows the laboratory
parameters of the case patient in this study.

3. Discussion

This case highlights a temporal association between
SARS-CoV-2 infection and the onset of hepatitis,
potentially indicative of AIH, given the elevated liver
enzymes and raised IgG levels following infection. Since
this disease followed the infection of COVID-19, the
question arises whether COVID-19 can ignite this disease.
It is reported that nearly 68% of adults during the COVID-
19 epidemic demonstrated evidence of AIH, with higher

rates observed among those with respiratory
complications (9).
Furthermore, autopsy studies have revealed

histopathological signs of autoimmune-mediated liver
damage in patients who succumbed to COVID-19 (10).
The ACE2 receptor expression in bile ducts has been
explored in various studies, including work by Zheng et
al.(8).

The ACE2 receptor, which facilitates SARS-CoV-2 entry
into host cells, is expressed in cholangiocytes,
suggesting a potential mechanism for direct viral
infection of bile duct cells. This could contribute to liver
dysfunction observed in COVID-19 patients, as bile duct
injury may lead to cholestasis and impaired liver
function. Regarding cytokine storm-mediated liver
damage, interleukin-6 (IL-6) plays a crucial role in AIH
flares. Excessive IL-6 signaling can drive immune
dysregulation, exacerbating liver inflammation and
fibrosis. In COVID-19, elevated IL-6 levels have been
linked to severe systemic inflammation, potentially
worsening pre-existing autoimmune liver conditions.
Targeting IL-6 pathways has been considered a
therapeutic strategy to mitigate liver injury in severe
cases (11).

These factors can lead to the development of
autoantibodies and autoimmune diseases. COVID-19 can
activate or hyper-stimulate the immune system, or due
to the similarity of foreign peptides with the peptides of
the human body (molecular mimicry), it can lead to an
increase in autoimmune liver diseases (12).

On the other hand, T lymphocytes (CD3+ and CD8+)
can play an important role in triggering the process of
autoimmune diseases by damaging the tissues (9).

Despite reports of AIH occurring post-COVID-19, the
Efe et al’s study found no significant increase in AIH
cases following SARS-CoV-2 infection. Discrepancies
across studies may be explained by variations in host
genetics, which influence immune response and disease
susceptibility. This inconsistency underscores the
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Table 1. The Laboratory Parameters of the Case Patient

Laboratory Parameters Results Reference
Biochemical tests
AST 818 IUJL Upto33UJL
ALT 500 IUJL Upto33UJL
Bilirubin (total) 8.62 mg/dL Up to 1.4 mg/dL
Bilirubin (direct) 8.03 mg/dL Up to 0.3 mg/dL
CRP 12.9 mg|/dL <6 mg/dL
GGT 177U[L <40U[L
ALP 2391UJL 64-306
Hematological tests
WBC 12.24 x103[ pL 4.0-12.4 x10° L
Lymphocyte 51.7% 20.0-48.0%
Neutrophil 39.8% 40.0-74.0%
HCT 34.8 34.0-47.0%
Hb 12.4 g/dL 12.0-16.0 g/dL
PLT 374 x10%| L 130 - 450 x10°[ L
Serological tests
HBc-Ab (IgM) Negative <1:Nonreactive
Anti-HAV (IgM) Negative <0.9: Negative
EBV-AD (IgG) Positive >1.0: Reactive
EBV-ADb (IgM) Negative < 0.5: Nonreactive
HBS-Ag Negative <1:Nonreactive
HBS-Ab Negative <10: Negative mIU/mL
Anti-HCV Negative <1:Negative
HIV Negative <1:Nonreactive
Immunological tests
ANA 4.6 <8
Anti-ds DNA 19 <50
ANCA-C (PR-3) IU/mL 8.9 <10
ANCA-P (MPO) IU/mL 7.4 <10
IgG total serum 3014 700-1600
Serum protein electrophoresis
Albumin 43.1 55.8-66.1
Alpha1 5.0 2.9-4.9
Alpha 2 9.5 71-11.8
Beta1l 8.6 4.7-7.2
Beta 2 6.6 3.2-6.5
Gamma 272 1.1-18.8

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; CRP, C-reactive protein; GGT, gamma-glutamyl transferase; ALP, alkaline phosphatase; WBC, white
blood cell; Hb, hemoglobin; PLT, platelets; HBc-Ab (IgM), hepatitis B core antibody IgM blood test; Anti-HAV (IgM), hepatitis A IgM antibody; EBV-Ab (IgG/IgM), Epstein-Barr virus
antibody IgG or IgM; HBS-Ag, hepatitis B surface antigen; HBS-Ab, hepatitis B surface antibody; Anti-HCV, hepatitis C antibody; HIV, human immunodeficiency virus; ANA,

antinuclear antibodies; ANCA-C (PR-3), antineutrophil cytoplasmic antibodies proteinase 3; ANCA-P (MPO), antineutrophil cytoplasmic antibodies myeloperoxidase.

necessity for further research into COVID-19’s role in
autoimmune liver disease (12).

Given the possibility of molecular mimicry between
viral antigens and liver-specific targets, testing for anti-
SARS-CoV-2 antibodies that cross-react with liver
antigens such as LKM-1 could clarify the potential
autoimmune mechanisms underlying post-COVID liver
dysfunction (13).
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Another immunological concern is Epstein-Barr virus
(EBV) reactivation in COVID-19 patients. Reactivation of
EBV has been associated with AIH, as it can contribute to
autoimmune diseases through molecular mimicry, B
cell alterations, and immune system dysregulation.
Typically, anti-EBV IgM levels increase in the early stages
of infection, signaling acute EBV hepatitis, while anti-
EBV IgG rises later, reflecting a prior infection or


https://brieflands.com/articles/archcid-145586

Mirnia M et al.

Brieflands

sustained immune response. However, since these
markers were absent in this case, it is unlikely that EBV
played a role in the hepatitis observed (14).

Recent literature also explores immune-mediated
hepatitis linked to AstraZeneca’s vaccine, potentially
involving  vaccine-induced immune thrombotic
thrombocytopenia (VITT)-like mechanisms.
Understanding how vaccination may contribute to
autoimmune liver pathology is critical for post-
vaccination screening. The VITT is a rare but serious
adverse effect associated with adenoviral vector-based
vaccines, including AstraZeneca's ChAdOx1 nCoV-19.
Studies highlight the role of anti-platelet factor 4 (PF4)
antibodies in triggering thrombosis and
thrombocytopenia, resembling  heparin-induced
thrombocytopenia (HIT) (15).

3.1. Conclusions

Screening for liver dysfunction in post-COVID-19
patients is crucial, as emerging research indicates that
COVID-19 can cause long-term liver damage, even
months after recovery. Studies have shown that patients
with persistent symptoms may exhibit elevated liver
stiffness, which could signal fibrosis or chronic
inflammation. Additionally, research suggests that post-
COVID hepatic manifestations may include steatosis,
necroinflammation, and secondary biliary cholangitis,
particularly in individuals with pre-existing liver
conditions (16).

3.2. Limitations

We acknowledge that while molecular mimicry is a
plausible mechanism in the potential link between
SARS-CoV-2 and AIH, epitope mapping has not provided
definitive support for this hypothesis. Given this
limitation, we recognize the importance of exploring
cross-reactivity testing to assess whether antibodies
against the SARS-CoV-2 spike protein might also target
liver antigens.

Acknowledgements
The authors would like to thank Sina Hospital staffs

for providing guidance and feedback throughout this
project when required.

Footnotes

Authors' Contribution: All authors contributed to the
design, study concept, interpretation of data, analysis,

manuscript drafting, and manuscript critical revision
for important intellectual content.

Conflict of Interests Statement: The authors declare
no conflict of interest.

Data Availability: The corresponding author can be
reached for a reasonable request for the datasets used
and|/or analyzed in the current study.

Funding/Support: The present study received no
funding/support.

Informed Consent: Written informed consent was
obtained from the patient.

References

1. Desmet V], Gerber M, Hoofnagle JH, Manns M, Scheuer PJ.
Classification of chronic hepatitis: diagnosis, grading and staging.
Hepatology.1994;19(6):1513-20. [PubMed ID: 8188183].

2. Manns MP, Lohse AW, Vergani D. Autoimmune hepatitis-Update 2015.
J Hepatol. 2015;62(1 Suppl):S100-11. [PubMed ID: 25920079].
https://doi.org[10.1016/j.jhep.2015.03.005.

3. Liberal R, Selmi C, Gershwin ME. Diego and Giorgina Vergani: The two
hearts of translational autoimmunity. | Autoimmun. 2016;66:1-6.
[PubMed ID: 26746139]. https://doi.org/10.1016/j.jaut.2015.11.004.

4. Rao SN, Manissero D, Steele VR, Pareja J. A Systematic Review of the
Clinical Utility of Cycle Threshold Values in the Context of COVID-19.
Infect Dis Ther. 2020;9(3):573-86. [PubMed ID: 32725536]. [PubMed
Central ID: PMC7386165]. https://doi.org/10.1007/s40121-020-00324-3.

5. Wanner N, Andrieux G, Badia IP, Edler C, Pfefferle S, Lindenmeyer MT,
et al. Molecular consequences of SARS-CoV-2 liver tropism. Nat Metab.
2022;4(3):310-9. [PubMed ID: 35347318]. [PubMed Central ID:
PM(C8964418]. https://doi.org/10.1038/s42255-022-00552-6.

6. Rose R, Neumann F, Grobe O, Lorentz T, Fickenscher H, Krumbholz A.
Humoral immune response after different SARS-CoV-2 vaccination
regimens. BMC Med. 2022;20(1):31. [PubMed ID: 35057798]. [PubMed
Central ID: PMC8776512]. https://doi.org/10.1186/512916-021-02231-X.

7. Pavord S, Hunt BJ, Horner D, Bewley S, Karpusheff ], Guideline C.
Vaccine induced immune thrombocytopenia and thrombosis:
summary of NICE guidance. BMJ. 2021;375:n2195. [PubMed ID:
34598931]. https:[/doi.org[10.1136/bmj.n2195.

8. Zheng H, Zhang T, Xu Y, Lu X, Sang X. Autoimmune hepatitis after
COVID-19 vaccination. Front Immunol. 2022;13:1035073. [PubMed ID:
36505482]. [PubMed Central ID: PMC9732229].
https://doi.org/10.3389/fimmu.2022.1035073.

9. Di Giorgio A, Nicastro E, Speziani C, De Giorgio M, Pasulo L, Magro B,
et al. Health status of patients with autoimmune liver disease during
SARS-CoV-2 outbreak in northern Italy. ] Hepatol. 2020;73(3):702-5.
[PubMed ID: 32413378]. [PubMed Central ID: PMC7217097].
https://doi.org[10.1016/j.jhep.2020.05.008.

10. Ehrenfeld M, Tincani A, Andreoli L, Cattalini M, Greenbaum A,
Kanduc D, et al. Covid-19 and autoimmunity. Autoimmun Rev.
2020;19(8):102597. [PubMed ID: 32535093]. [PubMed Central ID:
PMC7289100]. https://doi.org/10.1016[j.autrev.2020.102597.

1. Lui VC, Hui KP, Babu RO, Yue H, Chung PH, Tam PK, et al. Human liver
organoid derived intra-hepatic bile duct cells support SARS-CoV-2
infection and replication. Sci Rep. 2022;12(1):5375. [PubMed ID:
35354880]. [PubMed Central ID: PMC8965546].
https://doi.org/10.1038/541598-022-09306-6.

Arch Clin Infect Dis. 2025;20(5): 145586


https://brieflands.com/articles/archcid-145586
http://www.ncbi.nlm.nih.gov/pubmed/8188183
http://www.ncbi.nlm.nih.gov/pubmed/25920079
https://doi.org/10.1016/j.jhep.2015.03.005
http://www.ncbi.nlm.nih.gov/pubmed/26746139
https://doi.org/10.1016/j.jaut.2015.11.004
http://www.ncbi.nlm.nih.gov/pubmed/32725536
https://www.ncbi.nlm.nih.gov/pmc/PMC7386165
https://doi.org/10.1007/s40121-020-00324-3
http://www.ncbi.nlm.nih.gov/pubmed/35347318
https://www.ncbi.nlm.nih.gov/pmc/PMC8964418
https://doi.org/10.1038/s42255-022-00552-6
http://www.ncbi.nlm.nih.gov/pubmed/35057798
https://www.ncbi.nlm.nih.gov/pmc/PMC8776512
https://doi.org/10.1186/s12916-021-02231-x
http://www.ncbi.nlm.nih.gov/pubmed/34598931
https://doi.org/10.1136/bmj.n2195
http://www.ncbi.nlm.nih.gov/pubmed/36505482
https://www.ncbi.nlm.nih.gov/pmc/PMC9732229
https://doi.org/10.3389/fimmu.2022.1035073
http://www.ncbi.nlm.nih.gov/pubmed/32413378
https://www.ncbi.nlm.nih.gov/pmc/PMC7217097
https://doi.org/10.1016/j.jhep.2020.05.008
http://www.ncbi.nlm.nih.gov/pubmed/32535093
https://www.ncbi.nlm.nih.gov/pmc/PMC7289100
https://doi.org/10.1016/j.autrev.2020.102597
http://www.ncbi.nlm.nih.gov/pubmed/35354880
https://www.ncbi.nlm.nih.gov/pmc/PMC8965546
https://doi.org/10.1038/s41598-022-09306-6

Mirnia M et al. Brieflands

12. Efe C, Dhanasekaran R, Lammert C, Ebik B, Higuera-de la Tijera F, 2024;20(11):729-40. [PubMed ID: 39390260].
Aloman C, et al. Outcome of COVID-19 in Patients With Autoimmune https://doi.org[10.1038/s41584-024-01167-9.
Hepatitis: An  International Multicenter Study. ~Hepatology. 15. Zhang Y, Bissola AL, Treverton |, Hack M, Lychacz M, Kwok S, et al.
2021;73(6):2099-109. [Pu‘bMed ID: 33713486]. [PubMed Central ID: VaccineInduced  Immune  Thrombotic — Thrombocytopenia:
PMC8250536]. https:f|doi.org/10.1002/hep.31797. Clinicopathologic Features and New Perspectives on Anti-PF4

13. Kochhar S, Assis DN, Mack C, [zurieta HS, Muratori L, Munoz A, et al. Antibody-Mediated Disorders. J Clin Med. 2024;13(4). [PubMed ID:
Autoimmune hepatitis: Brighton Collaboration case definition and 38398325]. [PubMed Central ID: PMC10889051].
guidelines for data collection, analysis, and presentation of https://doi.org/10.3390/jcm13041012.
immunisation safety data. Vaccine. 2024;42(7):1812-25. [PubMed ID: 16. Stasi C. Post:COVID19 Pandemic Sequelae in Liver Diseases. Life
38368225]. [PubMed ~ Central ID: PMC11648169]. (Basel). 2025;15(3). [PubMed ID: 40141748]. [PubMed Central ID:
https://doi.org/10.1016/j.vaccine.2024.01.021. PMC11943493]. https://doi.org/10.3390/life15030403.

14. Robinson WH, Younis S, Love ZZ, Steinman L, Lanz TV. Epstein-Barr

virus as a potentiator of autoimmune diseases. Nat Rev Rheumatol.

Arch Clin Infect Dis. 2025;20(5): e145586


https://brieflands.com/articles/archcid-145586
http://www.ncbi.nlm.nih.gov/pubmed/33713486
https://www.ncbi.nlm.nih.gov/pmc/PMC8250536
https://doi.org/10.1002/hep.31797
http://www.ncbi.nlm.nih.gov/pubmed/38368225
https://www.ncbi.nlm.nih.gov/pmc/PMC11648169
https://doi.org/10.1016/j.vaccine.2024.01.021
http://www.ncbi.nlm.nih.gov/pubmed/39390260
https://doi.org/10.1038/s41584-024-01167-9
http://www.ncbi.nlm.nih.gov/pubmed/39390260
https://doi.org/10.1038/s41584-024-01167-9
http://www.ncbi.nlm.nih.gov/pubmed/38398325
https://www.ncbi.nlm.nih.gov/pmc/PMC10889051
https://doi.org/10.3390/jcm13041012
http://www.ncbi.nlm.nih.gov/pubmed/40141748
https://www.ncbi.nlm.nih.gov/pmc/PMC11943493
https://doi.org/10.3390/life15030403

