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What isknown

e Pathological variants in ATP8B1, ABCB11, NR1H4, TJP2, MYO5B and FXR are implicated in
low-GGT intrahepatic cholestasis.

e In about 20% of children with cholestasis and normal or low serum GGT no etiology is
identified.

What is New

e Recently USP53 gene mutations associated with low-GGT cholestasis have been
identified.

e Cholestasisistransient in most cases, although early fibrosis has been described.

e Hearing disorders and hypocalcemia may be related to USP53 gene mutations.
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Abstract

A case of low-GGT cholestasis associated to USP53 gene mutation in a Brazilian child is
described. Transient jaundice and hypocholia started at age 10 daysold. Liver enzymes, tota
bilirubin and total bile acids were elevated at presentation. During follow-up, he developed
cholelithiasis treated with cholecystectomy, and an intracranial hemorrhage resolved with
full recovery. At last evaluation at 18 months of age, he was not jaundiced and had normal
liver tests, but suffered from moderate pruritus despite treatment with rifampicin and
ursodeoxycholic acid. A genetic study revealed novel homozygous mutations
€.1687 1688delinsC p.Ser563Profs*25 in the USP53 gene. His parents carried the same
heterozygous mutation in the USP53 gene.
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I ntroduction

Cholestatic jaundice affects approximately 1 in 2500 infants and has multiple
etiologies! Familial intrahepatic cholestasis (PFIC) accounts for 9-12% of pediatric
cholestasis®®*. PFIC represents a group of disorders characterized by defective bile
excretion, causing a multitude of clinica manifestations with variable severity often
beginning in childhood. Different gene mutations have been linked to PFIC in the last few
decades, and PFIC is currently divided into six types. Applying exome sequencing,
Maddirevula et a.> recently described two novel mutations causing defects in ubiquitin
specific peptidase 53 (USP53 protein) in children with cholestatic liver disease and low
glutamiltranspetidase (GGT). Zhang J, et al., discovered pathogenic variants of USP53in 7
patients from 7 unrelated families, which were associated with cholestasis.®

We report a Brazilian child with normal GGT associated with neonatal cholestasis and a
genetic study revealing avery rare PFIC type, not previoudly reported in South America.

Casereport

A four-month-old male child presented with cholestasis at 10 days of life, with jaundice, fecal
hypocolia, and coluria. He was born via Cesarean section at a gestational age of 39 weeks
with birth weight of 3340 g. Apgar score was 7/9. Parents were not consanguineous. Routine
newborn hearing screening test resultswere normal. Four paterna relatives had intrahepatic
cholestasis with severe pruritus, which had improved with rifampicin, but recurred with the
withdrawal of the medication. Viral and other metabolic liver diseases were excluded.
Physical examination revealed jaundice and hepatomegaly. L aboratory data showed normal
blood count, blood urea nitrogen, creatinine, and el ectrolytes. Serum bile acid levels were 216

Copyright © ESPGHAN and NASPGHAN. All rights reserved.



mg/dL (ULN: 10); AST 130 1U/L (ULN: 30); ALT 69 1U/L (ULN: 35); GGT 37 IU/L

(ULN: 19 1U/L); total bilirubin 8.98 mg/dL; direct bilirubin 6.69 mg/dL ; total cholesterol
level 271 mg/dL; INR 1.71; serum calcium 9.3 mg/dL ( 8,5-10,5), and albumin 3.4 g/dl.
Liver ultrasound revea ed homogeneous hepatomegaly and choldlithiasis. Liver biopsy at 5
months of age showed marked cholestasis, giant cell transformation, portal septal fibrosis,
and a periportal ductular proliferation (Figure 1). A cholestatic gene panel reveaed novel
homozygous mutations ¢.1687_1688delinsC p.Ser563Profs* 25 inthe USP53 gene. The
parents carried the same heterozygous mutation in the USP53 gene. During follow-up, the
child devel oped hemorrhagic stroke, and arteriovenous malformation was suspected.
Computed tomography revealed an intracranial hemorrhage. The patient fully recovered
with clinical treatment, without sequelae, and a cholecystectomy was performed. After
hospital discharge, the cholestasis improved. At last follow up, he had normal |ength and
weight for age (18 months), no jaundice, moderate pruritus,; and normal transaminases, on
treatment with ursodeoxycholic acid and rifampicin.

Discussion

In humans, USP53 encodes a protein ubiquitin carboxyl-terminal hydrolase 53 (USP53) that
is crucia in physiological functions. Our patient, a Brazilian child, not from Arabic or
Chinese descent, had neonatal cholestasis with elevated serum bile acid levels, low GGT, and
norma serum calcium. Cholestatic gene panel test identified homozygosity for another
novel defect in the USP53 gene. Mutations in this gene are associated with progressive
hearing loss and cholestasis. Animal models have shown that USP53 is a component of

the tight junction complex.” In a mouse-deafness model, tight-junction- associated proteins
are involved in the survival of auditory hair cells and hearing, modulating the barrier
properties and mechanical stability of tight junctions. Biadlelic variants of TJP2 are

implicated in hearing impairment 8 and low-GGT intrahepatic cholestasis. Primary loss of
the P4-ATPase ATP8B1, known to cause PFIC1, is also associated with deafness.
Zhang et al suggested that USP53 mutation may cause a partial phenocopy of TJP2
diseasein bothliver and ear. They reported seven patientswith USP53 disease who also had
heterozygous mutations in other genes associated to cholestasis such as TJP2, MYO5B
and VPS33B in 3 patients. The importance of these findingswarrants further investigation.

The clinical characteristics of the 11 patients, previously reported, with norma or low
GGT cholestasis and USP53 gene mutations, including the present case, are shown in the
Table 1. All patients developed cholestasis before 7 months of age, and cholestasis was
transient in 8 patients (73%). Hearing disorders were observed in 3 patients, one of them
received cochlear implant. Hypocalcemia was present in all 3 Saudi children. The
medications prescribed were UDCA, cholestyramine and rifampicin. One case (from
Saudi Arabia) wastransplanted at 6 years-old dueto intractable pruritus. There was One lost of
follow-up. In the present case, moderate itching persists, despite the use of UDCA and
rifampicin. None of the patients died. Excluding the case of loss of follow up, none of
patients remained jaundice, and the transaminases were completely normal in 7 cases.
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Liver biopsy was performed in 4 chinese patients, and showed intralobular cholestasis
and fibrosis in all. The 3 patients from Saudi Arabia were from the same family (two
sisters and a cousin), hence carried the same pathogenic variant c.951del:p.
(Phe317Leufs*6). In the Zhang series, 2 known and 8 novel pathogenic variants were
described - the 2 previoudy reported variants were ¢.1012C>T (p.Arg338Ter) and
€.1426C>T (p.Argd76Ter), and the 8 novel variants included 5 that are undoubtedly
pathogenic — ¢.569+2T>C; c¢.169C>T (p.Arg57Ter); c.581delA (p.Argl95GlufsTer38);
€831 832insAG (p.Val279GlufsTerl7) and c.1558C>T (p.Arg520Ter); three were likely
pathogenic: ¢.297G>T  (p.Arg99Ser); €.395A>G (p.Hisl32Arg) and ¢.878G>T
(p.Gly293val). In the present case, we describe a new homozygous mutation in the
USP53 gene: ¢.1687_1688delinsC p.Ser563Prof s* 25.

In conclusion, defects in USP53 can be considered a new genetic cause of low-GGT
cholestatic liver disease, beginning early in life, which can occur in different ethnicities and
may be associated with several genetic variants. Cholestasis seems to be transient, but liver
fibrosis can appear early. Hearing loss and hypocalcemia have been described in some
Cases.
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Figure 1: Cholestasis, giant cell transformation, portal septal fibrosis, and a periportal
ductular proliferation

Table 1: Characteristics of patients with normal or low-GGT cholestasis associated to

USP53 gene mutations
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