
Supplementary data
Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jhep.2021.04.021

References
Author names in bold designate shared co-first authorship

[1] Younossi Z, Anstee QM, Marietti M, Hardy T, Henry L, Eslam M, et al.
Global burden of NAFLD and NASH: trends, predictions, risk factors and
prevention. Nat Rev Gastroenterol Hepatol 2018;15:11–20.

[2] Sarin SK, Kumar M, Eslam M, George J, Al Mahtab M, Akbar SMF, et al.
Liver diseases in the Asia-Pacific region: a lancet Gastroenterology &
hepatology commission. Lancet Gastroenterol Hepatol 2020;5:167–228.

[3] Mendez-Sanchez N, Arrese M, Gadano A, Oliveira CP, Fassio E, Arab JP,
et al. The Latin American Association for the Study of the Liver (ALEH)
position statement on the redefinition of fatty liver disease. Lancet Gas-
troenterol Hepatol 2021;6(1):65–72.

[4] Valencia-Rodríguez A, Vera-Barajas A, Chávez-Tapia NC, Uribe M, Mén-
dez-Sánchez N. Looking into a new era for the approach of metabolic
(dysfunction) associated fatty liver disease. Ann Hepatol 2020 May-
Jun;19(3):227–229.

[5] EslamM, Newsome PN, Sarin SK, Anstee QM, Targher G, Romero-GomezM,
et al. A new definition for metabolic dysfunction-associated fatty liver dis-
ease: an international expert consensus statement. J Hepatol
2020;73(1):202–209.

[6] Eslam M, Sanyal AJ, George J. MAFLD: a consensus-driven proposed
nomenclature for metabolic associated fatty liver disease. Gastroenter-
ology 2020 Feb 8. https://doi.org/10.1053/j.gastro.2019.11.312.

[7] Shiha G, Korenjak M, Eskridge W, Casanovas T, Velez-Moller P,
Högström S, et al. Redefining fatty liver disease: an international patient
perspective. Lancet Gastroenterol Hepatol 2021;6(1):73–79.

[8] Clayton M, Fabrellas N, Luo J, Alghamdi MG, Hafez A, Qadiri TA, et al. From
NAFLD to MAFLD: nurse and allied health perspective. Liver Int 2021
Apr;41(4):683–691.

[9] Fouad Y, Gomaa A, Semida N, Ghany WA, Attia D. Change from NAFLD to
MAFLD increases the awareness of fatty liver disease in primary care
physicians and specialists. J Hepatol 2021. S0168-8278(21)00101-X.

[10] Alem SA, Gaber Y, Abdalla M, Said E, Fouad Y. Capturing patient experi-
ence: a qualitative study of change from NAFLD to MAFLD real-time
feedback. J Hepatol 2021. S0168-8278(21)00034-9.

Nahum Méndez-Sánchez1,2,*

Luis Díaz-Orozco1,2

Jacqueline Córdova-Gallardo2,3
1Liver Research Unit, Medica Sur Clinic & Foundation, Mexico City,

Mexico
2National Autonomous University of Mexico, Mexico City, Mexico
3Department of Hepatology, Service of Surgery and Obesity Clinic,
General Hospital “Dr. Manuel Gea González”, Mexico City, Mexico

*Corresponding author. Address: Liver Research Unit, Medica Sur Clinic
& Foundation and FacultyofMedicine, National AutonomousUniversity
of Mexico, Puente de Piedra 150. Col. Toriello Guerra, Tlalpan, Mexico

City, Mexico. Tel.: (+525) 55424-4629, fax: (+525)55 666-4031.
E-mail addresses: nmendez@medicasur.org.mx or nah@unam.mx

(N. Méndez-Sánchez)

Autoimmune hepatitis developing after coronavirus disease 2019
(COVID-19) vaccine: Causality or casualty?

To the Editor:
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection has been associated with the development of autoim-
mune processes.1–4 Molecular mimicry has been suggested as a
potential mechanism for these associations.1 In an in vitro study,
Vojdani et al.5 showed that antibodies against the spike protein
S1 of SARS-CoV-2 had high affinity against the following human
tissue proteins: transglutaminase 3, transglutaminase 2, anti-
extractable nuclear antigen, nuclear antigen, and myelin basic
protein. As this is the same viral protein that the vaccine mRNA
codes for, it is plausible that these vaccines may unmask
autoimmune diseases in predisposed patients. Recently, several
cases of immune thrombocytopenia (ITP) developing days after
COVID-19 vaccination, have been reported to the Vaccine
Adverse Event Reporting System (VAERS), reinforcing the
possibility of vaccine-induced autoimmunity.6

We have recently treated a 35-year-old Caucasian female in
her third month postpartum, who developed autoimmune
hepatitis after COVID-19 vaccination. During pregnancy, she was
diagnosed with gestational hypertension and started on labetalol
100 mg bid. C-section was performed without any complications,

and patient was discharged from the hospital on labetalol for
blood pressure control. She resumed her job as a healthcare
provider in mid-December, and received her first dose of Pfizer-
BioNTech COVID-19 vaccine on January 4th. After 1 week, she
started developing generalized pruritus, then choluria, and
finally noticed jaundice, presenting to the emergency room on
day +13 after COVID-19 vaccination.

She had a normal physical exam, except for scleral icterus,
jaundice and palpable hepatomegaly. In the emergency room,
laboratories were significant for: bilirubin 4.8 mg/dl, AST 754 U/
L, ALT 2,001 U/L, alkaline phosphatase 170 U/L, and ammonium
61 mg/dl. Laboratory results were negative for hepatitis A, B, and
C, Epstein-Barr virus (EBV), cytomegalovirus (CMV), herpes
simplex virus (HSV) type 1 and 2, and HIV. At the time of sub-
mission, HEV had not been tested. Antinuclear antibody (ANA)
was positive (1:1,280; homogeneous pattern). Double-stranded
DNA antibodies were also positive (1:80). Other antibodies (i.e.
anti-mitochondrial, anti-smooth muscle, liver-kidney micro-
somal, antineutrophil cytoplasmic antibodies) were negative.
Total IgG was 1,081 mg/dl (normal range: 694–1,618 mg/dl).
Ceruloplasmin, transferrin saturation, alpha-1-antitrypsin, TSH,
and serum protein electrophoresis were all normal. Abdominal
ultrasound with Doppler reported hepatomegaly without
cirrhotic morphology, and no intra- or extra-hepatic biliary
dilation.
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Endoscopic ultrasound showed no evidence of biliary lithiasis
or biliary dilation, and transduodenal liver biopsies were ob-
tained. In Fig. 1A–D we have included the slides of her liver
biopsy and a full description of the histology. Liver biopsy was
consistent with drug/toxin related liver injury, autoimmune
hepatitis or infectious related etiologies. A PAS-D stain, CMV &
HSV 1/2 immunohistochemical stains, EBV by in situ hybridiza-
tion (EBER-ISH) and Grocott methenamine special stain for fungi
were all negative. Other than the COVID-19 vaccine and labetalol,
no other drugs, herbal supplements or toxins were reported by
the patient. The Revised Original Score for autoimmune hepatitis
pretreatment was 18 (results >15 suggest definite autoimmune
hepatitis). Fig. 1E summarizes plasma ALT, AST, and total
bilirubin over time, before and after treatment with prednisone
20 mg daily.

To our knowledge, this is the first reported episode of auto-
immune hepatitis developing post-COVID-19 vaccination, raising
concern regarding the possibility of vaccine-induced autoim-
munity. As causality cannot be proven, it is possible that this
association is just coincidental. However, severe cases of SARS-
CoV-2 infection are characterized by an autoinflammatory dys-
regulation that contributes to tissue damage.1 As the viral spike
protein appears to be responsible for this,1,5 it is plausible that
spike-directed antibodies induced by vaccination may also
trigger autoimmune conditions in predisposed individuals. In
support of this, several cases of ITP have been reported days after
COVID-19 vaccination.6

Several atypical features of her presentation deserve further
discussion. First, immunoglobulin G levels were not elevated as
typically reported for autoimmune hepatitis. However, Hartl
et al. recently reported that ~10% of patients with autoimmune
hepatitis had normal immunoglobulin G levels at presentation.7

Second, histology revealed the presence of eosinophils, which
are more commonly seen with drug or toxin induced liver

injury. However, they can be found in cases of autoimmune
hepatitis.8 It is also possible that we could be in the presence
of a vaccine-related drug-induced liver injury with features of
autoimmune hepatitis, as previously described for nitrofurantoin
or minocycline.9 In line with this, the patient has already started
a prednisone taper, as patients with well documented drug-
induced AIH do not typically show relapses after steroid
discontinuation.10 Finally, symptoms developed 6 days after
vaccination, which instinctively appears as a short period of
time. However, latency periods after vaccination of just days
have been observed in prior reports.6,11

In summary, autoimmune hepatitis developed in a healthy
35-year-old female in her third month postpartum. Whether
there exists a causal relationship between COVID-19 vaccination
and the development of autoimmune hepatitis remains to be
determined. We are hopeful that this manuscript will not
discourage healthcare providers from getting and prescribing
COVID-19 vaccines, but that it will raise awareness about po-
tential side effects that will likely emerge as we continue to
vaccinate more people. Only long-term follow-up of large co-
horts of patients receiving the vaccine will answer the question
as to whether it increases the risk of autoimmune conditions.
Until then, healthcare providers are encouraged to remain
vigilant.
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Fig. 1. Histological (H&E stain) and biochemical findings. (A) Low-magnification (40x) shows pan-lobular hepatitis (black arrows: portal inflammation and
yellow arrows: lobular inflammation). (B) Medium-magnification images (200x) show a portal tract with an intense lymphoplasmacytic infiltrate effacing the
interface with rosette formation and (C) lobular activity with scattered hepatocyte necrosis (Black circle: acidophilic bodies). (D) At high magnification (600x), the
inflammation consists primarily of lymphocytes with plasma cells (black arrowheads) and eosinophils (yellow arrowheads). (E) Trends of plasma ALT, AST and
total bilirubin over time.
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Let’s leverage SARS-CoV2 vaccination to screen for hepatitis C in
Spain, in Europe, around the world

To the Editor:
Since 2015, Spain has had a national strategic plan for tackling
HCV and has been recognised as one of the best positioned
countries in the world for achieving HCV elimination.1 Its
innovative strategies (e.g. one-step diagnosis, alert systems
from microbiology laboratories, point-of-care diagnostics and
simplified patient care pathways) have substantially decreased
the delay between diagnosis and treatment by greatly improving
linkage to care through more patient-centred approaches. At the
start of 2020, HCV elimination appeared to be within grasp, but
the COVID-19 pandemic has derailed this progress in Spain and
the rest of the world.2 In addition, the SARS-CoV-2 infection has
exacerbated heath inequalities3; and many HCV patients are
marginalized and thus highly vulnerable.

The real impact of the COVID-19 pandemic remains unknown
but HCV programmes, from micro-elimination efforts to larger
awareness campaigns, have come to a standstill. We read with
interest the article by Blach et al. evaluating the impact of COVID-

19 on global HCV elimination efforts.4 Based on mathematical
modelling, the authors suggest that a 1-year hiatus in HCV
elimination programmes could result in 72,300 excess liver-
related deaths and 44,800 excess liver cancers globally over
the next 10 years. Along this line, Buti et al. have recently
modelled the magnitude of the impact in Spain on HCV burden
of the delay in its diagnosing and treating, also showing a
marked increase in HCV-related morbidity-mortality.5 Blach et al.
conclude that attention should shift back to hepatitis
programming as soon as it becomes safe to do so.4 We believe
that that time is now and we must and can combat the dual
threats of SARS-CoV-2 and HCV infection jointly, as has
recently been suggested.6

The majority of the European population will be vaccinated
against SARS-CoV-2 by the end of 2021. This presents a window
of opportunity to combine HCV detection with COVID-19 vacci-
nation efforts and may allow us to hit two targets with one shot:
eliminate a slow and deadly epidemic, HCV; and mitigate a fast
and deadly pandemic, COVID-19. Thanks to HCV point-of-care
tests, in particular dried-blood-spots, this approach does not
involve major logistical issues or major additional costs to
vaccination campaigns. Indeed, HCV screening strategies have
been shown to be cost-effective across all age cohorts.7 The 15-
20 minutes that patients wait after vaccination is an ideal time

Keywords: COVID-19; SARS-CoV2 vaccination; Viral hepatitis elimination; hepatitis C
screening.
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