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months prior to donation. Although donors IE-112 and IE-224
donated within 1 week of each other, one lived in Dublin
whilst the other lived in a rural area on the West coast. None of
the donors travelled abroad in the 9 weeks prior to donation
suggesting autochthonous transmission of HEV. No post-
donation illnesses were reported. HEV-3ra sequences have
mainly been identified in immunosuppressed individuals9,10 and
the detection of IE-568 in a healthy blood donor is noteworthy.
With the identification of the novel isolates IE-112 and IE-224,
forming a new clade and potentially a tentative new genotype,
further investigations are required to understand potential ani-
mal origins associated with these Irish isolates and potential
routes of transmission which, in the case of HEV-3ra, where it
has been identified in humans, remain elusive.
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Letters to the Editor
Exacerbation of familial intrahepatic cholestasis in conjunction
with COVID-19 vaccination
To the Editor:
The devastating global impact of the COVID-19 pandemic led to
the fast development of efficient anti-COVID-19 vaccines. These
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have in rare instances been associated with side effects including
autoimmune hepatitis.1,2

Herein, we report the case of a 53-year-old man presenting in
our emergency department with jaundice and pruritus. Within
48 hours following BTN162b2 Pfizer-BioNTech mRNA COVID-19
vaccination he felt fatigued, developed nausea, severe ubiqui-
tous pruritus and a temperature (37.5-38�C). Progressive
y 2022 vol. 77 j 868–897
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jaundice occurred within 72 h post vaccination. He denied
consuming drugs, rarely drank alcohol, had no allergies and had
no history of suspicious travel nor contact with animals. SARS-
CoV-2 infection was repeatedly excluded (positive SARS-CoV-2
spike-antibodies [17.7 U/ml]; negative SARS-CoV-2 nucleo-
capsid-antibodies [0.107 COI]). He reported having been diag-
nosed with benign recurrent intrahepatic cholestasis (BRIC,
Summerskill-Walshe-Tygstrup-Syndrome) in early childhood,
as had 4 of his 13 siblings.

The clinical examination showed jaundice and excoriations.
Vital signs and neurology were normal. An abdominal exami-
nation revealed no tenderness, a normal liver and spleen and no
ascites. Upon admission, laboratory tests revealed hyper-
bilirubinemia (total bilirubin 480 lmol/L, upper limit of normal
[ULN] 24 lmol/L), elevated alkaline phosphatase (412 U/L, ULN
130 U/L), bile acids (232.7 lmol/L, ULN 8 lmol/L), ALT 99 U/L
(ULN 59 U/L), and AST 61 U/L (ULN 34 U/L). GGT, INR, albumin
and creatinine were initially normal (Fig. 1A). An extensive
workup showed no evidence for viral (HAV, HBV, HCV, HEV),
autoimmune hepatitis or Wilson’s disease and no signs of
mechanical bile duct obstruction or cirrhosis. A presumptive
diagnosis of cholestatic disorder was confirmed by liver
histopathology showing marked canalicular and
intracytoplasmic cholestasis in all zones, predominantly zone
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Fig. 1. 53-year-old patient with benign recurrent intrahepatic cholestasis.
(A) The levels of bilirubin, bile acids and creatinine over the course of the BRIC
exacerbation. On the x axis depicted is the time in months from the onset of
BRIC exacerbation; an asterisk indicates the time over 5 days of continuous
veno-venous haemofiltration (cvvHF) treatment. (B) Liver histology (H&E
stain) of the index patient exhibiting a BRIC exacerbation. Marked canalicular
and intracytoplasmic cholestasis in all liver zones, predominantly in Zone III
with mild immune cell infiltration, magnification 200x. BRIC, benign recurrent
intrahepatic cholestasis.
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III, with mild predominantly portal immune cell infiltration,
particularly of macrophages, and minimal signs of portal
fibrosis (Fig. 1B). Based on the above, he was diagnosed with
an exacerbation of BRIC and a therapy with colestyramine 4 g
b.i.d. and ursodeoxycholic acid 250 mg t.i.d., followed by
rifampicin 150 mg b.i.d. and phototherapy was initiated.
Subsequently the patient deteriorated, developing acute kidney
injury (AKI, creatinine max. 353 lmol/L [ULN 97 lmol/L]) due
to bile-cast nephropathy (bilirubin max. 665 lmol/L; bilirubin-
casts in urinary sediment). He was transferred to intensive care
for temporary continuous veno-venous haemofiltration in com-
bination with a Cytosorb® filter. Under this treatment clinical
symptoms and renal function improved. Bilirubin levels peaked
8 weeks following vaccination and normalised within 16 weeks
(Fig. 1A). The case was reported to the Swiss authority for drugs
and therapeutic products (Swissmedic); causality was assessed
as “possible” according to WHO criteria.

Genetic testing of the entire coding and flanking intronic
sequence of the associated genes ATP8B1, ABCB11 and ABCB4 by
next-generation sequencing revealed a rare, likely pathogenic
homozygous missense variant in the ATP8B1 gene in the patient.
The detected variant c.749T>A (reference sequence NM_005603;
chr18: g.55362714 (hg19)) is expected to result in an amino acid
exchange of the highly conserved leucine to histidine at position
250 of the protein (p.(Leu250His)), which is predicted to have a
deleterious effect on protein function by automated online pre-
diction tools (SIFT, PolyPhen2, MutationTaster, CADD). The
variant has no allele frequency in the population (e.g. not
observed in gnomAD v2.1) and was just recently reported in a
compound heterozygous constellation with another variant in a
patient with familial intrahepatic cholestasis type 1 deficiency.3

No other potentially pathogenic variant was detected in
ATP8B1, ABCB11 and ABCB4. Genetic testing by Sanger
sequencing in 9 of his available siblings prove the variant
c.749T>A p.(Leu250His) to segregate with the BRIC phenotype
in the homozygous state (3 affected homozygous siblings, 5
heterozygous and one non-mutated unaffected sibling). Of
note, one affected sister received COVID-19 vaccination without
experiencing a BRIC manifestation. The reasons for the different
clinical evolution remain unknown. Potential factors such as her
advanced age, variable gene expression or other genetic factors
may have contributed.

The typical temporal relationship in the absence of other
possible triggers suggests that BRIC exacerbation in this patient
likely resulted from COVID-19 vaccination. Yet, direct causality
cannot be definitively established. This is, to our knowledge, the
first report of BRIC exacerbation developing post COVID-19
vaccination. The WHO database on adverse drug effects has re-
ported no case of progressive familial intrahepatic cholestasis
(PFIC) in combination with a COVID-19 vaccination to date (04
APR 2022, BRIC is not a search term). The underlying mechanism
remains unclear, it is possible that immune responses and
cytokine release triggered cholestasis similar to immune re-
sponses following infection. Previously, BRIC exacerbation was
reported to occur following hepatitis A vaccination.4

We do not intend to discourage COVID-19 vaccination.
Nonetheless, this severe manifestation of cholestasis compli-
cated by AKI requiring intensive care in a patient with BRIC1
related to a homozygous ATP8B1 variant should arouse our
awareness of unknown hepatic responses to COVID-
19 vaccination.
2022 vol. 77 j 868–897 873
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Impaired mitochondrial compl
blood mononuclear cells discrim

failure from acute

To the Editor:
Systemic inflammation is discussed as a new paradigm in the
development of acute decompensation (AD) and acute-on-
chronic liver failure (ACLF).1–4 Systemic inflammation can
result in dysregulation of mitochondrial bioenergetics in
leukocytes,5 and, reciprocally, impaired mitochondrial function
contributes causally to dysfunctional immunity.6 Two elegant
studies by Moreau et al. and Zhang et al., published in the
Journal of Hepatology, have revealed that AD and in particular
ACLF are associated with mitochondrial dysfunction in organs
and immune cells.7,8

In detail, an untargeted serum metabolome analysis by Mor-
eau et al. revealed a metabolite fingerprint of ACLF indicating a
rise in the blood levels of fatty acylcarnitines due to depressed
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ex IV respiration in peripheral
inates acute-on-chronic liver
decompensation

mitochondrial ß-oxidation in peripheral organs, which seems to
be paralleled by increased extra-mitochondrial glucose and
amino acid metabolism.7 Zhang et al. performed an in-depth
analysis of mitochondrial metabolism and ultrastructure in pe-
ripheral blood mononuclear cells (PBMCs) of patients with AD or
ACLF, which identified cristae rarefication and mitochondrial
swelling, as well as an impaired tricarboxylic acid cycle associ-
ated with alternative energy production from carbon and nitro-
gen sources.8 However, these studies left open whether the
described changes are accompanied by a reduction in
mitochondrial respiration itself. We therefore analyzed in detail
the function of mitochondrial respiration complexes in PBMCs
of patients with AD or ACLF. Detailed methods are described in
the supplementary methods.

Patient characteristics are shown in Table S1. One can note a
typical clinical profile of patients with AD or ACLF, with the
exception of high albumin levels in patients with ACLF. This is
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