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A B S T R A C T   

Autoimmunity following COVID-19 vaccination has been reported. Herein, a 79-year-old man with clinical and 
immunological features of autoimmune hepatitis type 1 after ChAdOx1 nCoV-19 vaccination is presented. 
Clinical manifestations rapidly remitted after the instauration of immunomodulatory management. This case, 
together with a comprehensive review of the literature, illustrates the association between COVID-19 vaccines 
and the development of autoimmune conditions.   

1. Introduction 

Infection by the severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) has been commonly associated with liver disorders. The 
overall frequency of acute liver injury in COVID-19 is about 26.5%, and 
up to 41.1% of patients present with transaminitis [1]. Levels of 
glutamic-oxaloacetic transaminase (GOT), glutamic pyruvic trans
aminase (GPT) [1], and elevated total bilirubin are considered bio
markers of deleterious COVID-19 outcomes [2]. Although a direct 
assault of SARS-CoV-2 on hepatocytes leading to abnormal liver enzyme 
levels has been suggested as the main mechanism of liver injury, hepa
tocytes do not express high numbers of receptors for angiotensin con
verting enzyme 2 (ACE-2) [2], and direct infection of hepatocytes has 
not been found [3]. However, residual viral antigens has been detected 
in hepatic tissue during the convalescent phase, up to 6 months after 
recovery [4]. Other mechanisms, such as ischemia and cholangiopathy, 
have recently come under scrutiny [5,6]. In addition, an autoimmune 
phenomenon could be associated with hepatopathy following 
SARS-CoV-2 infection [7]. 

COVID-19 vaccination has been broadly associated with diverse 
autoimmune conditions. These include autoimmune hepatitis (AIH) [8], 
myocarditis [9,10], immune thrombotic thrombocytopenia [11], 

Guillain-Barré syndrome [12], and giant cell arteritis [13]. Interestingly, 
patients with autoimmune diseases (ADs) prior to vaccination may 
exhibit flares following the administration of the biologic [10]. 

All the above data indicate the possibility of autoimmune phenom
ena related to SARS-CoV-2 infection or post-vaccination [14]. Although 
the mechanisms have not been elucidated yet, molecular mimicry is 
considered one of the major explanation of autoimmunity after vacci
nation [15,16]. In addition, bystander activation and epitope spreading 
may also contribute to autoimmunity in those susceptible individuals 
with ADs or with pre-existing latent autoimmunity [17]. Herein, we 
present a patient with AIH after AstraZeneca-ChAdOx1 nCoV-19 
(AZD1222) vaccination, and a review of similar cases reported in the 
literature. 

2. Case presentation 

A 79-year-old man came to the emergency room in September 2021 
with a 3-month history of right upper quadrant abdominal pain associ
ated with jaundice, pruritus, acholia, and choluria (Fig. 1A). He denied 
chronic alcohol abuse, previous hepatotropic virus infections, familial 
autoimmunity, or additional comorbidities. The patient was not on 
concomitant medications. He received the ChAdOx1 nCoV-19 vaccine 
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(AZD1222) on May 9th, 2021, developing the above-mentioned symp
tomatology 15 days after the first dose. Despite clinical manifestations, 
he received the second dose on August 5, 2021 (Fig. 1A). The patient was 
referred to our center on September 1, 2021, from a primary care center. 

Examination revealed conjunctival and soft palate jaundice as well as 
generalized yellow pigmentation of the skin, and mild abdominal 
tenderness in the right upper quadrant without other significant find
ings. Blood tests showed mixed hyperbilirubinemia (11.9 mg/dL) with 
direct bilirubin predominance (9.39 mg/dL) (Fig. 1B), elevated trans
aminases (GOT 2003 U/L, GPT 1994 U/L) (Fig. 1C), negative hepato
tropic viruses’ profile (i.e., hepatitis A, B, C, and E), and non-reactive IgG 
and IgM serology for cytomegalovirus and Epstein-Barr. In addition, the 
patient had mild lymphopenia (0.910 10x^3/μL), with normal leukocyte 
(5.06 10x^3/μL) and platelet counts (253 10x^3/μL). Fibrinogen, 
erythrocyte sedimentation rate (ESR), and C reactive protein were 
within the normal range. 

Given the direct hyperbilirubinemia, an obstructive biliary disease 
was suspected. Abdominal ultrasound showed edema of the gallbladder 
walls with a pattern described in acute hepatitis without cholelithiasis. 
The spleen was normal in size and shape, despite a venous doppler 
showing increased portal diameter and elevated portal flow velocity (15 

mm and 22 cm/s, respectively). The upper gastrointestinal endoscopy 
showed esophagitis (Forrest III) and chronic antral gastritis. In addition, 
cholangioresonance showed no biliary obstruction nor additional rele
vant findings. 

After the initial approach, a hepatitis of autoimmune origin was 
suspected. The patient presented positivity for anti-smooth muscle an
tibodies (ASMA) (71.0 U, QUANTA Flash – INOVA, San Diego, Califor
nia), low titer anti-nuclear antibodies (ANAs) (1:80 granular pattern, by 
indirect immunofluorescence on Hep-2 cells), and elevated IgG (2058 
mg/dL, normal range: 650–1600 mg/dL). Other autoantibodies, 
including anti- RNP, -Sm, -Ro, -La, -mitochondrial antibodies (AMA), 
-dsDNA, and anti-neutrophil cytoplasmic antibodies, were negative. 
Anti-SARS-CoV-2 total antibodies after receiving both doses of vaccine 
were high (>2500 U/mL, threshold for positivity ≥0.8 U/mL, by elec
trochemiluminescence immunoassay, Roche Diagnostics International 
AG, Rotkreuz, Switzerland). 

Liver biopsy, performed on September 20th (after discharge and 
initiation of immunomodulatory management), showed focal chole
stasis and lobulation of the parenchyma, marked ductular proliferation, 
as well as lymphocytic infiltrate in the portal spaces with the presence of 
eosinophils, corresponding to a necroinflammatory hepatitis grade 2 

Fig. 1. Clinical timeline and liver function. A. Clinical evolution of autoimmune hepatitis. B. Levels of total, direct, and indirect bilirubin. C. Levels of GOT and GPT. 
CholangioRMN: magnetic cholangioresonance, anti-HVA: hepatitis A total antibodies; HBsAg: hepatitis B surface antigen; anti-HBc: hepatitis B core antibody; anti- 
HCV: hepatitis C total antibodies; ENAs: extractable nuclear antigens; AMA: Antimitochondrial antibodies; ANCAs: antineutrophil cytoplasmic antibodies; dsDNA: 
anti-double-stranded DNA antibodies; ER: emergency room; ASMA: anti-smooth muscle antibody; ANAs: antinuclear antibodies; IgG: Immunoglobulin G; CMV: 
cytomegalovirus; EBV: Epstein-Barr virus, GOT: glutamic-oxaloacetic transaminase; GPT: glutamic pyruvic transaminase. 
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stage 2 with focal cholestasis as previously classified [18] (Fig. 2A). 
Immunohistochemistry staining revealed numerous T CD3+ cells inter
spersed with a few B CD20+ cells (Fig. 2B). Altogether, the data indicate 
fulfillment of the International Autoimmune Hepatitis Group (IAIHG) 
criteria for type 1 AIH [19], and suggest that it was developed after 
COVID-19 vaccination, meeting most of the Bradford Hill causality 
criteria [20,21]. 

Due to these findings, therapy with hydrocortisone (100mg per day 
for 3 days) was initiated, switched to prednisone (50mg per day). 
Azathioprine (50mg per day) was initiated. During the nine days 
following the establishment of treatment, the patient presented a pro
gressive decrease in the level of liver enzymes (Fig. 1C), and a marked 
improvement in symptoms, including jaundice, pruritus, and fatigue. 
Because of favorable clinical evolution, the patient was discharged from 
the hospital on September 9th. Ambulatory management, including 
tapering prednisolone of 10 mg per week, was prescribed. In a follow-up 
consultation on October 11th, the patient’s clinical condition continued 
to improve, as did his liver enzymes (i.e., GOT 39 U/L, GPT 35 U/L), and 
bilirubin levels (i.e., 1.77 mg/dL). 

3. Discussion 

Herein, a patient with typical type 1 AIH after the ChAdOx1 nCoV-19 
vaccine is described, illustrating the association while causation remains 
to be confirmed. 

AIH is defined as the presence of chronic progressive hepatitis of 
inflammatory origin [22]. Walderstörm described it for the first time in 
1951. Currently, mechanisms for AIH development are not fully un
derstood. However, the combination of genetic predisposition and 
environmental triggers are crucial players in its appearance [22]. 
Abdominal pain, jaundice, general malaise, and abnormal liver function 
tests are the most common clinical manifestations. This condition is 
classified into two groups: Type 1 AIH is positive for ANAs and ASMA, 
whereas Type 2 AIH is positive for anti-liver and kidney microsome 
antibodies type 1 (LKM1) and liver cytosol type 1 antibody (LC1), and 
both types have high IgG levels [22,23]. 

In the study by Rela et al. [8], two patients developed AIH after the 
AstraZeneca-ChAdOx1 nCoV-19 (AZD1222) vaccination. Both patients 
presented with liver profile alterations 2 weeks after the administration 
of the vaccine and further tests confirmed the diagnosis (i.e., liver bi
opsy: lymphocyte infiltration, multiacinar hepatic necrosis, periportal 
neocholangiolar proliferation). However, only one patient presented 
reactivity to ANAs (1:80) and none of them presented positivity for 
ASMA, LKM1 nor LKM2. Thus, suggesting that vaccination may induce 
an acute inflammatory reaction, but production of autoantibodies could 
take longer. 

Findings in liver biopsy correlate with reports of AIH following 
SARS-CoV-2 vaccination. Necroinflammatory hepatitis was observed in 

all cases of AIH following vaccination with Moderna mRNA-1273 
COVID-19 [24–29], Pfizer-BioNTech mRNA vaccine [30–33], and 
AstraZeneca ChAdOx1 nCoV-19 vaccine [8,34]. It has been suggested 
that portal infiltration with eosinophils correlates with drug-induced 
liver injury, including vaccines (i.e., Moderna mRNA-1273 and Astra
Zeneca ChAdOx1 nCoV-19 vaccines) [8,27,28]. This could partially 
explain the existence of hepatitis following vaccination without posi
tivity for liver-associated autoantibodies (Table 1) [8,10,12,13,24–52]. 

Although the intramuscular route of administration is safe for lipid 
nanoparticle (LNP) RNA vaccines, it has been shown that intravenous 
administration may allow antigen presentation in the liver and lungs, 
promoting T cell infiltration and damage [53]. Further analyses of LNPs 
and their likely influence on liver damage are warranted. 

Vuille-Lessard et al. [26] reported a case of a 76-year-old woman 
who developed severe AIH with positive ASMA and elevated IgG after 
Moderna-mRNA-1273 vaccine administration. In this case, as in ours, it 
is likely that patients already had an autoimmune background prior to 
vaccination given the early positivity for IgG autoantibodies. These 
cases resemble the reported flares following vaccination in patients with 
overt ADs [10]. In further reports on autoimmunity following COVID-19 
vaccination, most of the patients presented with autoimmunity in the 
first two weeks after vaccination, and some of them presented with early 
positivity for pathogenic autoantibodies (Table 1). This indicates that 
vaccines may trigger overt autoimmunity in susceptible individuals or in 
patients with latent autoimmunity. 

This conjecture was also raised by Talotta et al. [54] and Akinoso
glou et al. [17] who propose that vaccination does not generate new 
autoimmune diseases, but rather triggers long-lasting latent autoim
munity. This should call attention to the evaluation of a profile risk prior 
to the administration of vaccines, including latent and overt autoim
munity, familial autoimmunity, and genetic risk scores [55]. 

Although the mechanisms associated with vaccination and autoim
munity are still unknown, molecular mimicry has emerged as the most 
likely process associated with this phenomenon [15,56]. Molecular 
mimicry is defined as “the similarity between a host epitope and an epitope 
of a microorganism or environmental agent” [56]. This similarity allows 
the development of cross-reactivity mediated by T and B cells, which 
promotes the production of pathogenic autoantibodies that may present 
different specificities for the human proteome. In addition, intermedi
ate, but not complete homology, is considered the most critical factor for 
cross-reactivity [56]. 

The AstraZeneca-ChAdOx1 nCoV-19 (AZD1222) vaccine consists of a 
replication-impaired chimpanzee adenoviral vector ChAdOx1 that con
tains the spike (S) protein gene of the virus [57]. Recent studies have 
shown massive heptapeptide sharing between S protein and the human 
proteome [15], and other in silico studies have suggested the possible 
influence of viral nucleocapsid protein in the development of 
cross-reactivity [58]. 

Fig. 2. Liver biopsy histological findings. A. The portal tract shows ductular proliferation, lymphocytic infiltrate, some eosinophils, and interface hepatitis. H&E; 
X40. B. Immunohistochemistry. Numerous lymphocytes T CD3+ cells interspersed with few lymphocytes B CD20+ cells. Immunohistochemistry; X40. 
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Table 1 
Reported cases of autoimmunity diseases related to COVID -19 vaccination.  

Author Autoimmune disease Type of vaccine Time of appearance Laboratory findings 

Iremli et al. [35] Subacute Thyroiditis Sinovac – Coronavac 
vaccine 

Case 1: 4 days after 
2 doses 

Case 1:     

TSH 0.473 mIU/L, fT4 14.1 pmol/L    
Case 2: 4 days after 
1 dose 

Negative TPO, Tg and TRAB autoantibodies     

CRP 100.5 mg/dL    
Case 3: 7 days after 
2 doses 

ESR 53 mm/hr     

Thyroid USG bilateral focal hypoechoic areas with decreased blood flow     
Case 2:     
TSH 0.01 mIU/L, fT4 5.2 pmol/L,     
Negative TPO, Tg and TRAB autoantibodies     
CRP 6 mg/dL, ESR 19mm/hr     
Thyroid USG bilateral focal hypoechoic areas with decreased blood flow     
Case 3:     
TSH 0.9 mIU/L, fT4 13.85 pmol/L,     
Negative TPO, Tg and TRAB autoantibodies     
CRP 2.4 mg/dL, ESR 25 mm/hr     
Thyroid USG bilateral hypoechoic areas with decreased blood flow 

Rubinstein et al. 
[63] 

Flare Graves’ disease: 
Thyroid eye disease 

Pfizer- BioNTech 
mRNA vaccine 

3 days after 2 doses Normal TSH, T4, and free T3,     

Elevated thyroid stimulating immunoglobulin     
ANA 1:320.     
Orbit CT scan enlarged inferior and medial recti     
muscles without tendon involvement or sinus     
Disease 

Lui et al. [49] Graves’ disease Pfizer- BioNTech 
mRNA vaccine 

5 weeks after 2 
doses 

TSH <0.02 mIU/L, fT4 66.6 pmol/L, fT3 30.50     

pmol/L     
Thyroid stimulating immunoglobulin level 420%     
Positive TPO and Tg 

Kim et al. [51] Immune Thrombocytopenia AstraZeneca ChAdOx1 
nCoV-19 vaccine 

2 days after 1 dose Hemoglobin 14.0 g/dL, white blood cell count     

7500/μL, platelet count 4000/μL.     
Peripheral blood smear: isolated marked     
thrombocytopenia without schistocytes.     
Normal clotting times     
Negative hepatitis B virus surface antigen, anti-     
hepatitis C virus antibody, VIH, ANAS, dsDNA and     
urea breath test.     
Negative anti-heparin/platelet factor 4 IgG 

Chittal et al. 
[50] 

Thrombotic 
Thrombocytopenia 

Moderna mRNA-1273 
COVID-19 

3 days after 2 dose Platelet count 65,000 platelets/mcL with further     

decline to 29,000 platelets/mcL     
Mildly elevated aPTT     
Positive lupus anticoagulant     
Positive anti-Platelet factor 4 

Jawed et al. [36] Flare acute immune 
thrombocytopenia 

Pfizer- BioNTech 
mRNA vaccine 

18 Days after the 
first dose      

Platelet count 1000/mcL     
Peripheral smear thrombocytopenia and normal red blood cell morphology     
Reticulocyte count 2.2%     
Prothrombin time 16.2 secs     
INR 1.5 mg/dL, LDH 310 U/L     
Negative ANAs 

Gaignard et al. 
[37] 

Acute immune 
thrombocytopenia 

Moderna mRNA-1273 
COVID-19 

Case 1 (IPT): 3 days 
after 1 dose 

Case 1:     

Platelet count 3000/mcL  
Autoimmune hemolytic 
anemia   

Hemoglobin 15.1g/dL    

Case 2 (AIHA): 5 
days after 1 dose 

White cells count 6.600/L          

Case 2:     
Hemoglobin 8.6g/dL, reticulocyte count 310 × 109/L, white cells count 
11.700/L, platelets count 344000/mcL     
Elevated transaminases, LDH and bilirubin and decreased haptoglobin     
MPO, p-ANCA, and c-ANCA negative     
IAT, IgG- and C3- DAT Positive 

Gadi et al. [38] Autoimmune Hemolytic 
Anemia 

Moderna mRNA-1273 
COVID-19 

7 days after 1 dose Hemoglobin 7.1 g/dL, MCV 93 fL, reticulocyte count 15.5%,     

Total bilirubin 3.7 mg/dL, direct bilirubin 0.8 mg/dL     
Haptoglobin <8 mg/dL, LDH 746 U/L     

(continued on next page) 
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Table 1 (continued ) 

Author Autoimmune disease Type of vaccine Time of appearance Laboratory findings 

DAT was negative for IgG and C3d. However, eluate prepared from the 
patient’s red blood cell was reactive against all test lockups 

Aoun et al. [46] Cold agglutinin disease Pfizer- BioNTech 
mRNA vaccine 

3 days after 1 dose Hemoglobin of 57 g/L, 10% reticulocytes     

LDH 671 iu/l     
Total bilirubin 46.4 lmol/l and direct bilirubin 12.5 lmol/l     
Peripheral blood film showed marked agglutination     
Direct antiglobulin test - positive for C3.     
Negative ANAS, cytomegalovirus, Epstein–Barr virus, HIV, parvovirus, 
mycoplasma     
Negative flow cytometric immunophenotyping and protein electrophoresis 

Tabata et al. 
[45] 

Aplastic Anemia Pfizer- BioNTech 
mRNA vaccine 

4 days after 2 doses White blood cell count 1.6 × 109/L and platelet count 11 × 109/l     

Positive IgG cytomegalovirus and Epstein-Barr - not indicative of virus 
reactivation     
Negative hepatitis B, hepatitis C, and VIH     
Bone marrow biopsy: a hypocellular marrow 

An et al. [39] Reactive arthritis Sinovac – Coronavac 
vaccine 

3 days after 1 dose ESR 32 mm/h, CRP 15.0 mg/L     

Synovial fluid analysis: leukocytes were 20–25/HP, neutrophils 90%, 
lymphocytes 4%, monocytes 6%, no crystals.     
Negative gram stain, Negative bacterial cultures     
Negative ANAs, RF, anti-CCP antibody, and HLA-B27 

Mücke et al. [40] Immune complex vasculitis Pfizer- BioNTech 
mRNA vaccine 

12 days after 2 
doses 

ESR 42 mm/h, CRP 8.69 mg/dL, IL-6104 pg/mL     

IgG 1549 mg/dL     
C3 87mg/dL, C4 16.1 mg/L     
Positive ANAs 1:80, and negative c-ANCA, and p-ANCA 

Maye et al. [47] Flare IgA vasculitis Pfizer- BioNTech 
mRNA vaccine 

24 hours before 
dose 

Urinalysis: red cell count of 165 cells/mm3, urinary albumin to creatinine 
ratio of 4.9 mg/mmol.     
Serum creatinine 112μmol/L     
Normal serum urea and electrolytes     
Elevated IgA titres at 3.10 g/L     
Negative ANAS, ANCA, and rheumatoid factor. Viral antibody titres were 
negative - acute or chronic infection. 

Leber et al. [41] Acute Thyroiditis and 
Bilateral Optic Neuritis 

Sinovac – Coronavac 
vaccine 

12 hours after 2 
doses 

Positive TPO and Tg antibodies     

Negative ANAs, RF, anti-dsDNA, ENAs, C3/C4, ACE IgA, IgG, IgM and 
anticardiolipin IgM and IgG antibodies, reactive MOG-IgG (1/320 dilution)     
TSH 13.2 mUI/L, and normal levels of fT4 

Nasuelli et al. 
[12] 

Guillain-Barré syndrome AstraZeneca ChAdOx1 
nCoV-19 vaccine 

10 days after 1 dose Electromyography compatible with demyelinating motor polyneuropathy     

Lumbar puncture + CSF with normal white blood cell count and 
glycorrhachia     
Negative Anti-GM1 IgG-IgM, GQIb IgG-IgM, GM2 IgG-IgM, anti MAG, and 
anti-GAD 

Tagliaferri et al. 
[42] 

Myasthenia Gravis Crisis Moderna mRNA-1273 
COVID-19 

7 days after 2 doses Authors did not performed autoantibodies 

Ghielmetti et al. 
[25] 

Acute autoimmune-like 
hepatitis 

Moderna mRNA-1273 
COVID-19 

7 days after de 1 
dose 

Hemoglobin 14.8 g/dL, white cell count 6.300/L     

Platelets 309000/L     
INR 1.16, GOT 1127 U/L, GPT 1038 U/L,     
GGT 536 U/L, ALP 192 U/L, Total bilirubin 204.8 μmoL/l     
Hepatotropic virus infections profile negative     
IgG 19.96 g/L     
Positive ANAs (1:640, fine speckled pattern), anti-gastric parietal cells, Anti- 
β-2 glycoprotein IgA, and atypical AMA antibodies     
Negative anti-β-2 glycoprotein IgM and IgG     
ASMA, ANCA, SLA, anti-LKM1, anti-LC1, U1-snRNP, SSA/Ro, SS-B/La, 
CENP-B, Scl-70, Jo-1, Sm, dsDNA, Fibrillarin, RNA Polymerase III, Rib-P, 
PM-Scl, PCNA, and Mi-2     
HLA DRB1*01:01 11:01, HLA DQA1*01:01 05:01, and HLA DQB1*03:01 
05:01 

Avci et al. [48] Autoimmune hepatitis Pfizer- BioNTech 
mRNA vaccine 

30 days after doses Total bilirubin 11.8 mg/dL, direct bilirubin 9.18 mg/dL     

GPT 455 IU/ml, GOT 913 IU/ml, GGT 292 IU/ml, ALP 436 IU/ml     
Hemoglobin 13.3 g/dL, white cell counts 8.530/L     
Platelets 1999000/mm3     
ANAS 1/100     
ASMA 1/100     
IgG 4260 mg/dL     
Hepatotropic virus infections profile negative     
Normal ceruloplasmin and serum copper levels. 

Londoño et al. 
[24] 

Autoimmune hepatitis Moderna mRNA-1273 
COVID-19 

After 1 dose GOT 993 IU/L, GPT 1312 IU/L, GGT 209 IU/L     

Total bilirubin 2.3 mg/dL (peak of 8.5 mg/dL) 

(continued on next page) 
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Table 1 (continued ) 

Author Autoimmune disease Type of vaccine Time of appearance Laboratory findings     

ALP 190 IU/L     
Positive ANAs (1:80), ASMA (1:40), anti-SLA, anti-LC1     
Liver ultrasound was normal. 

Rela et al. [8] Autoimmune hepatitis AstraZeneca ChAdOx1 
nCoV-19 vaccine 

Case 1: 8 days after 
1 dose 

Case 1:     

Bilirubin of 14.9 mg/dL, GPT 1025 IU/L    
Case 2: 16 after 1 
dose 

GOT 1101 IU/L, INR 2.96     

Positive ANAs (1:80 - speckled pattern)     
Negative ANCAs, SLA, ASMA, LKM-1 antibodies     
Case 2:     
Total bilirubin 19.2 mg/dL, GOT 1361 IU/L, GPT 1094 IU/L     
Negative ANAs, ANCAs, ASMA, LKM-1 antibodies 

Rocco et al. [30] Autoimmune hepatitis Pfizer- BioNTech 
mRNA vaccine 

7 days after 2 doses Total Bilirubin 10.5 mg/dL, direct Bilirubin 7.5 mg/dL, ALP 243 IU/L, GGT 
524 IU/L, GOT 1401 IU/L, GPT 1186 IU/L     
Positive ANAs (1:160 - speckled pattern)     
Negative ASMA, AMA, and anti-LKM-1     
Total IgG 3500 mg/dL 

Patil et al. [52] Systemic lupus 
erythematosus 

AstraZeneca ChAdOx1 
nCoV-19 vaccine 

14 days after 1 dose Hemoglobin 9.3 g/dL, hematocrit 26.8%, MCV 73.2, white cells count 4640/ 
mm3, neutrophils 60%, lymphocytes 32.9%, platelets count 134000/mcL     
CRP 2.8 mg/L, ESR 92 mm/h     
ANAS 1:320     
Positive antigen for dsDNA, nucleosomes, histones, and AMA m2.     
Elevated IgG, IgM, IgA     
Coombs test weakly positive.     
Urinalysis: 1+ albuminuria and 3–4 RBC per high power field.     
Chest X-ray was normal. 

McShane et al. 
[28] 

Autoimmune hepatitis Moderna mRNA-1273 
COVID-19 

4 days after 1 dose Bilirubin 270 μmol/L, GOT 217U/L, GPT 1067U/L     

Positive ASMA antibodies     
Total IgG 21.77g/L 

Vuille-Lessard 
et al. [26] 

Autoimmune hepatitis Moderna mRNA-1273 
COVID-19 

2 days after 1 dose Total bilirubin 65 μmol/L, GOT 811 U/L, GPT 579 U/L, ALP 124 U/L, GGT 
361 U/L, INR 1.23     
Albumin 28 g/L     
IgG 39.4 g/L     
Positive ANAs (1:1280), and ASMA     
Negative Anti-AMA-M2, anti-LKM and anti-LSA antibodies 

Bril et al. [31] Autoimmune hepatitis Pfizer- BioNTech 
mRNA vaccine 

7 days after 1 dose Bilirubin 4.8 mg/dL, GOT 754 U/L, GPT 2001 U/L     

ALP 170 U/L     
Positive ANAs/1:1280- homogeneous pattern) and dsDNA autoantibodies.     
Negative AMA, ASMA, LKM-1, and ANCAs     
Total IgG 1081 mg/dL 

Tun et al. [27] Autoimmune hepatitis Moderna mRNA-1273 
COVID-19 

3 days after 1 dose Bilirrubin 190 μmol/L, GPT 1048 U/L, GOT 229 U/L     

Albumin 41 g/L     
IgG 25.1 g/L, IgM 2.2 g/L, Positive ANAs 

Garrido et al. 
[29] 

Autoimmune hepatitis Moderna mRNA-1273 
COVID-19 

15 days after 1 dose Total bilirubin 1.14 mg/dL GOT 1056U/L, GPT 1092U/L, GGT 329U/L, ALP 
24U/L     
ANAS 1:100 speckled pattern     
Elevated IgG     
Negative AMA, ASMA, LKM, SLA, ANCA     
Hepatotropic virus infections profile negative 

Clayton-Chubb 
et al. [34] 

Autoimmune hepatitis AstraZeneca ChAdOx1 
nCoV-19 vaccine 

26 days after 1 dose Bilirubin 17 lmol/L, GPT 1774 U/L, GOT 633 U/L, GGT 136 U/L, ALP 118 
U/L     
Albumin 45 g/L, INR 1.1.     
ANAS 1:160 speckled pattern     
IgG normal     
Negative LKM, ASMA, AMA, SLA     
Hepatotropic virus infections profile negative 

Palla et al. [32] Autoimmune hepatitis Pfizer- BioNTech 
mRNA vaccine 

30 days after 2 dose Serum transaminases 4xupper limit     

ANAS 1:640     
Total IgG 2400mg/dL     
Negative AMA, ASMA, LKM     
Hepatotropic virus infections profile negative 

Lodato et al. 
[33] 

Acute cholestatic hepatitis Pfizer- BioNTech 
mRNA vaccine 

15 days after 1 dose Total bilirubin 17.54 mg/dL, Direct bilirubin 12.94 mg/dL, GTP 52 U/L, 
GOT 51 U/L.     
Normal IgG     
Negative ANAS, ASMA, LKM1, AMA, ENAS     
Hepatotropic virus infections profile negative 

Capassoni et al. 
[43] 

Polymyositis AstraZeneca ChAdOx1 
nCoV-19 vaccine 

4 days after White cell count 13000, 76% neutrophils, CRP elevation     

Procalcitonin negative.     
Aldolase raise (10,3 U/L NV < 7.6)     
ANAS 1:160, borderline positivity Anti-Pm/scl-75 antibodies 

(continued on next page) 
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These studies have found that the S protein may exhibit similarities 
with neurological, endocrinological, and gastrointestinal proteins. For 
the latter, it was found that SARS-CoV-2 exhibits homology with the 
“Hepatitis A virus cellular receptor 2” [59]. However, none of the reported 
in silico studies found homology related to classic pathogenic epitopes 
already reported in the literature (Table 1). 

Epitope spreading, defined as the “development of an immune response 
to epitopes distinct from, and noncross-reactive with, the disease-causing 
epitope” [60], may be an alternative explanation for the autoimmune 
response associated with COVID-19 vaccines. 

On the other hand, since vaccines could be a trigger rather than a 
cause of autoimmunity [61], bystander activation may be another 
mechanism for autoimmunity following vaccination. This is character
ized by “auto-reactive B and T cells that undergo activation in an 
antigen-independent manner, influencing the development and course of 
autoimmunity. Activation occurs due to a combination of an inflammatory 
milieu, co-signaling ligands, and interactions with neighboring cells” [62]. 
Given the early development of overt autoimmunity following vacci
nation (Table 1), it is likely that COVID-19 vaccines primed autoreactive 
T and B cells in susceptible individuals, accelerating the development of 
overt autoimmunity. 

4. Conclusion 

The COVID-19 vaccine may induce the development of ADs, 
including AIH. The liver injury could be secondary to either bystander 
activation or epitope spreading, rather than molecular mimicry. 

However, autoimmunity prior to vaccination cannot be excluded as a 
risk factor. As a corollary, high-risk profiles and latent autoimmunity 
should be considered before vaccination. 
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[22] A. Floreani, P. Restrepo-Jiménez, M.F. Secchi, S. De Martin, P.S.C. Leung, 
E. Krawitt, C.L. Bowlus, M.E. Gershwin, J.-M. Anaya, Etiopathogenesis of 
autoimmune hepatitis, J. Autoimmun. 95 (2018) 133–143, https://doi.org/ 
10.1016/j.jaut.2018.10.020. 

[23] A. Tanaka, Autoimmune hepatitis: 2019 update, Gut Liver 14 (2020) 430–438, 
https://doi.org/10.5009/gnl19261. 

[24] M.-C. Londoño, J. Gratacós-Ginès, J. Sáez-Peñataro, Another case of autoimmune 
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[26] É. Vuille-Lessard, M. Montani, J. Bosch, N. Semmo, Autoimmune hepatitis 
triggered by SARS-CoV-2 vaccination, J. Autoimmun. 123 (2021), 102710, https:// 
doi.org/10.1016/j.jaut.2021.102710. 

[27] G.S. Tun, D. Gleeson, A. Dube, A. Al-Joudeh, Immune-mediated hepatitis with the 
Moderna vaccine, no longer a coincidence but confirmed, J. Hepatol. (2021), 
https://doi.org/10.1016/j.jhep.2021.09.031. In press. 
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[35] B.G. İremli, S.N. Şendur, U. Ünlütürk, Three cases of subacute thyroiditis following 
SARS-CoV-2 vaccine: postvaccination ASIA syndrome, J. Clin. Endocrinol. Metab. 
106 (2021) 2600–2605, https://doi.org/10.1210/clinem/dgab373. 

[36] M. Jawed, A. Khalid, M. Rubin, R. Shafiq, N. Cemalovic, Acute immune 
thrombocytopenia (ITP) following COVID-19 vaccination in a patient with 
previously stable ITP, Open Forum Infect. Dis. 8 (2021), https://doi.org/10.1093/ 
ofid/ofab343 ofab343. 

[37] M.-E. Gaignard, S. Lieberherr, A. Schoenenberger, R. Benz, Autoimmune 
hematologic disorders in two patients after mRNA COVID-19 vaccine, HemaSphere 
5 (2021) e618, https://doi.org/10.1097/HS9.0000000000000618. 

[38] S.R. V Gadi, P.A.R. Brunker, H. Al-Samkari, D.B. Sykes, R.R. Saff, J. Lo, 
P. Bendapudi, D.E. Leaf, R.K. Leaf, Severe autoimmune hemolytic anemia 
following receipt of SARS-CoV-2 mRNA vaccine, Transfusion 61 (2021) 
3267–3271, https://doi.org/10.1111/trf.16672. 

[39] Q.-J. An, D.-A. Qin, J.-X. Pei, Reactive arthritis after COVID-19 vaccination, Hum. 
Vaccines Immunother. 17 (2021) 2954–2956, https://doi.org/10.1080/ 
21645515.2021.1920274. 

[40] V.T. Mücke, V. Knop, M.M. Mücke, F. Ochsendorf, S. Zeuzem, First description of 
immune complex vasculitis after COVID-19 vaccination with BNT162b2: a case 
report, BMC Infect. Dis. 21 (2021) 958, https://doi.org/10.1186/s12879-021- 
06655-x. 

[41] H.M. Leber, L. Sant’Ana, N.R. Konichi da Silva, M.C. Raio, T.J.M.M. Mazzeo, C. 
M. Endo, H. Nascimento, C.E. de Souza, Acute thyroiditis and bilateral optic 
neuritis following SARS-CoV-2 vaccination with CoronaVac: a case report, Ocul. 
Immunol. Inflamm. (2021) 1–7, https://doi.org/10.1080/ 
09273948.2021.1961815. In press. 

[42] A.R. Tagliaferri, S. Narvaneni, M.H. Azzam, W. Grist, A case of COVID-19 vaccine 
causing a myasthenia gravis crisis, Cureus 13 (2021), e15581, https://doi.org/ 
10.7759/cureus.15581. 

[43] M. Capassoni, S. Ketabchi, A. Cassisa, R. Caramelli, A.A. Molinu, F. Galluccio, 
S. Guiducci, AstraZeneca (AZD1222) COVID-19 vaccine-associated adverse drug 
event: a case report, J. Med. Virol. 93 (2021) 5718–5720, https://doi.org/ 
10.1002/jmv.27175. 

[44] E. Conticini, M. D’Alessandro, L. Bergantini, E. Bargagli, F. Gentili, M.A. Mazzei, 
L. Cantarini, B. Frediani, Relapse of microscopic polyangiitis after vaccination 
against COVID-19: a case report, J. Med. Virol. 93 (2021) 6439–6441, https://doi. 
org/10.1002/jmv.27192. 

[45] S. Tabata, H. Hosoi, S. Murata, S. Takeda, T. Mushino, T. Sonoki, Severe aplastic 
anemia after COVID-19 mRNA vaccination: causality or coincidence? 
J. Autoimmun. 126 (2021), 102782 https://doi.org/10.1016/j.jaut.2021.102782. 

[46] S. Al Aoun, I. Motabi, Cold agglutinin disease after COVID-19 vaccine, Br. J. 
Haematol. 195 (2021) 650, https://doi.org/10.1111/bjh.17674. 

[47] J.A. Maye, H.P. Chong, V. Rajagopal, W. Petchey, Reactivation of IgA vasculitis 
following COVID-19 vaccination, BMJ Case Rep. 14 (2021), https://doi.org/ 
10.1136/bcr-2021-247188. 

[48] E. Avci, F. Abasiyanik, Autoimmune hepatitis after SARS-CoV-2 vaccine: new-onset 
or flare-up? J. Autoimmun. 125 (2021), 102745 https://doi.org/10.1016/j. 
jaut.2021.102745. 

[49] D.T.W. Lui, K.K. Lee, C.H. Lee, A.C.H. Lee, I.F.N. Hung, K.C.B. Tan, Development of 
graves’ disease after SARS-CoV-2 mRNA vaccination: a case report and literature 
review, Front. Public Health 9 (2021), 778964, https://doi.org/10.3389/ 
fpubh.2021.778964. 

[50] A. Chittal, S. Rao, P. Lakra, N. Nacu, C. Haas, A case of COVID-19 vaccine-induced 
thrombotic thrombocytopenia, J. Community Hosp. Intern. Med. Perspect. 11 
(2021) 776–778, https://doi.org/10.1080/20009666.2021.1980966. 

[51] G. Kim, E.-J. Choi, H.-S. Park, J.-H. Lee, J.-H. Lee, K.-H. Lee, A case report of 
immune thrombocytopenia after ChAdOx1 nCoV-19 vaccination, J. Kor. Med. Sci. 
36 (2021) e306, https://doi.org/10.3346/jkms.2021.36.e306. 

[52] S. Patil, A. Patil, Systemic lupus erythematosus after COVID-19 vaccination: a case 
report, J. Cosmet. Dermatol. 20 (2021) 3103–3104, https://doi.org/10.1111/ 
jocd.14386. 

[53] A.M. Reichmuth, M.A. Oberli, A. Jaklenec, R. Langer, D. Blankschtein, mRNA 
vaccine delivery using lipid nanoparticles, Ther. Deliv. 7 (2016) 319–334, https:// 
doi.org/10.4155/tde-2016-0006. 

L. Camacho-Domínguez et al.                                                                                                                                                                                                                

https://doi.org/10.3760/cma.j.cn112151-20200312-00193
https://doi.org/10.1136/gutjnl-2021-324280
https://doi.org/10.1136/gutjnl-2021-324280
https://doi.org/10.1007/s13238-020-00718-6
https://doi.org/10.14309/ajg.0000000000001154
https://doi.org/10.1016/j.jhep.2021.02.006
https://doi.org/10.1016/j.jaut.2021.102688
https://doi.org/10.1016/j.vaccine.2021.05.087
https://doi.org/10.1016/j.vaccine.2021.05.087
https://doi.org/10.1016/j.intimp.2021.107970
https://doi.org/10.1016/j.intimp.2021.107970
https://doi.org/10.1055/a-1499-0119
https://doi.org/10.1007/s10072-021-05467-w
https://doi.org/10.3899/jrheum.210724
https://doi.org/10.3899/jrheum.210724
https://doi.org/10.1002/jmv.27292
https://doi.org/10.1007/s12026-020-09152-6
https://doi.org/10.1007/s12192-020-01145-6
https://doi.org/10.1007/s12192-020-01145-6
https://doi.org/10.1016/j.clim.2021.108721
https://doi.org/10.1016/j.clim.2021.108721
https://doi.org/10.1016/j.jhep.2007.07.006
https://doi.org/10.1016/j.jhep.2007.07.006
https://doi.org/10.1002/hep.23042
https://pubmed.ncbi.nlm.nih.gov/14283879
http://refhub.elsevier.com/S2589-9090(22)00001-6/sref21
http://refhub.elsevier.com/S2589-9090(22)00001-6/sref21
https://doi.org/10.1016/j.jaut.2018.10.020
https://doi.org/10.1016/j.jaut.2018.10.020
https://doi.org/10.5009/gnl19261
https://doi.org/10.1016/j.jhep.2021.06.004
https://doi.org/10.1016/j.jaut.2021.102706
https://doi.org/10.1016/j.jaut.2021.102706
https://doi.org/10.1016/j.jaut.2021.102710
https://doi.org/10.1016/j.jaut.2021.102710
https://doi.org/10.1016/j.jhep.2021.09.031
https://doi.org/10.1016/j.jhep.2021.06.044
https://doi.org/10.1016/j.jhep.2021.06.044
https://doi.org/10.1016/j.jaut.2021.102741
https://doi.org/10.1016/j.jhep.2021.05.038
https://doi.org/10.1016/j.jhep.2021.04.003
https://doi.org/10.1002/hep.32156
https://doi.org/10.1016/j.jhep.2021.07.005
https://doi.org/10.1016/j.jhep.2021.06.014
https://doi.org/10.1210/clinem/dgab373
https://doi.org/10.1093/ofid/ofab343
https://doi.org/10.1093/ofid/ofab343
https://doi.org/10.1097/HS9.0000000000000618
https://doi.org/10.1111/trf.16672
https://doi.org/10.1080/21645515.2021.1920274
https://doi.org/10.1080/21645515.2021.1920274
https://doi.org/10.1186/s12879-021-06655-x
https://doi.org/10.1186/s12879-021-06655-x
https://doi.org/10.1080/09273948.2021.1961815
https://doi.org/10.1080/09273948.2021.1961815
https://doi.org/10.7759/cureus.15581
https://doi.org/10.7759/cureus.15581
https://doi.org/10.1002/jmv.27175
https://doi.org/10.1002/jmv.27175
https://doi.org/10.1002/jmv.27192
https://doi.org/10.1002/jmv.27192
https://doi.org/10.1016/j.jaut.2021.102782
https://doi.org/10.1111/bjh.17674
https://doi.org/10.1136/bcr-2021-247188
https://doi.org/10.1136/bcr-2021-247188
https://doi.org/10.1016/j.jaut.2021.102745
https://doi.org/10.1016/j.jaut.2021.102745
https://doi.org/10.3389/fpubh.2021.778964
https://doi.org/10.3389/fpubh.2021.778964
https://doi.org/10.1080/20009666.2021.1980966
https://doi.org/10.3346/jkms.2021.36.e306
https://doi.org/10.1111/jocd.14386
https://doi.org/10.1111/jocd.14386
https://doi.org/10.4155/tde-2016-0006
https://doi.org/10.4155/tde-2016-0006


Journal of Translational Autoimmunity 5 (2022) 100140

9

[54] R. Talotta, Do COVID-19 RNA-based vaccines put at risk of immune-mediated 
diseases? In reply to “potential antigenic cross-reactivity between SARS-CoV-2 and 
human tissue with a possible link to an increase in autoimmune diseases, Clin. 
Immunol. 224 (2021), 108665, https://doi.org/10.1016/j.clim.2021.108665. 

[55] J. Castiblanco, J.-M. Anaya, Genetics and vaccines in the era of personalized 
medicine, Curr. Genom. 16 (2015) 47–59, https://doi.org/10.2174/ 
1389202916666141223220551. 
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